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PREFACE

The following describes the information location, layout, and editorial conventions in the 
Beaver Valley Power Station (BVPS) License Renewal Application (hereinafter referred to as 
“this application” or “the application”). Abbreviated names and acronyms used throughout the 
application are defined at the end of this preface. Commonly understood terms (such as U.S.) 
and terms used only in referenced document numbers may not be identified in this table. 
Regulatory documents such as NUREG-1801, Generic Aging Lessons Learned (GALL) Report, 
and 10 CFR Part 54, Requirements for Renewal of Operating Licenses for Nuclear Power Plants
(the license renewal rule), are referred to by the document number, i.e., NUREG-1801 and 
10 CFR 54, respectively. References to the UFSAR are to the BVPS Updated Final Safety 
Analysis Report.

BVPS Unit 1 and Unit 2 are constructed of similar materials with similar environments.. 
Therefore, the mechanical system and component information presented in this application 
typically applies to both units, and no unit-specific identifier is listed. However, design differences 
exist between Unit 1 and Unit 2. Those design differences that impact aging management for 
each unit are identified by a unit-specific designator (“(Unit 1 only)” or “(Unit 2 only)”) in the 
appropriate section of this application. A “(Common)” designator is listed for cases where a 
single system, structure, or component is used by both units. Structures information is presented 
separately by unit.

Section 1 provides administrative information required by 10 CFR 54.17 and 10 CFR 54.19.

Section 2 describes and justifies the methods used to determine the systems and structures 
within the scope of license renewal and the structures and components subject to aging 
management review. The results of the system and structure scoping are provided in Tables 2.2-
1 through 2.2-5. Tables 2.2-1, 2.2-3 and 2.2-4 list mechanical systems, electrical systems and 
structures, respectively, within the scope of license renewal. Tables 2.2-2 and 2.2-5 list the 
systems and structures, respectively, not in the scope of license renewal. Section 2 also provides 
descriptions of in-scope systems and structures and their intended functions with tables 
identifying components and commodities requiring aging management review and their 
component intended functions. References are provided to the results of the aging management 
reviews in Section 3. The descriptions of systems in Section 2 identify license renewal drawings 
that depict the components subject to aging management review for mechanical systems. The 
drawings are provided in a separate submittal.

Section 3 describes the results of aging management reviews of mechanical, electrical and 
structural components requiring aging management review. Section 3 is divided into sections that 
address (1) the Reactor Vessel, Internals, and Reactor Coolant System, (2) Engineered Safety 
Features, (3) Auxiliary Systems, (4) Steam and Power Conversion Systems, (5) Containments, 
Structures, and Component Supports, and (6) Electrical and Instrumentation and Controls. The 
tables in Section 3 provide a summary of information concerning aging effects requiring 
management and applicable aging management programs for component and commodity 
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groups subject to aging management review. The information presented in the tables is based on 
the format and content of NUREG-1800, Standard Review Plan for the Review of License 
Renewal Applications for Nuclear Power Plants, Revision 1, U.S. Nuclear Regulatory 
Commission, September 2005. The tables include comparisons with the evaluations 
documented in NUREG-1801, Generic Aging Lessons Learned (GALL) Report, Revision 1, U.S. 
Nuclear Regulatory Commission, September 2005.

Section 4 addresses time-limited aging analyses (TLAAs), as defined by 10 CFR 54.3. It includes 
identification of the component or subject and an explanation of the time-dependent aspects of 
the calculation or analysis. Section 4 demonstrates whether (1) the analyses remain valid for the 
period of extended operation, (2) the analyses have been projected to the end of the period of 
extended operation, or (3) the effects of aging on the intended function(s) will be adequately 
managed for the period of extended operation. Section 4 also confirms that no 10 CFR 50.12 
exemption based on time-limited aging analyses as defined in 10 CFR 54.3 is required during the 
period of extended operation.

The information in Section 4 fulfills the requirements in 10 CFR 54.21(c).

Appendix A, Updated Final Safety Analysis Report Supplement, provides a summary description 
of programs and activities for managing the effects of aging for the period of extended operation. 
A summary description of the Unit 1 and Unit 2 evaluation of time-limited aging analyses for the 
period of extended operation is included. A listing of the Unit 1 and Unit 2 license renewal 
commitments related to aging management programs and time-limited aging analyses for the 
period of extended operation is also included. Following issuance of the renewed license, the 
material contained in this appendix will be incorporated into the UFSAR for each unit.

The information in Appendix A fulfills the requirements in 10 CFR 54.21(d).

Appendix B, Aging Management Programs and Activities, describes aging management 
programs and activities that will manage aging effects on components and structures within the 
scope of license renewal such that they will continue to perform their intended functions 
consistent with the current licensing basis for the period of extended operation. Appendix B 
contains a comparison of the BVPS programs to the programs evaluated in NUREG-1801.

The information in Section 2, Section 3, and Appendix B fulfills the requirements of 
10 CFR 54.21(a).

Appendix C is an optional appendix that is not used in this application.

Appendix D, Technical Specification Changes, concludes that no technical specification changes 
are necessary to manage the effects of aging during the period of extended operation.

The information in Appendix D fulfills the requirements in 10 CFR 54.22.

Appendix E, Applicant’s Environmental Report – Operating License Renewal Stage, is the 
environmental information which fulfills the requirements of 10 CFR 54.23 and 10 CFR 51.53(c).
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ABBREVIATIONS AND ACRONYMS

Abbreviation 
or Acronym Description

AC alternating current

ACI American Concrete Institute

ACU air conditioning unit

AEM aging effect/mechanism

AMP aging management program

AMR aging management review

AMSAC ATWS Mitigation System Actuation Circuitry

ANSI American National Standards Institute

ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

ATWS anticipated transient without scram

BVPS Beaver Valley Power Station

BTP branch technical position

BWR boiling water reactor

CASS cast austenitic stainless steel

CAT chemical addition tank

CDF core damage frequency

CE electrical continuity

CFR Code of Federal Regulations

CLB current licensing basis

CMAA Crane Manufacturers Association of America

CO2 carbon dioxide

CR-15 Unit 1 fuel cask crane

CR-27 Unit 1 moveable platform & hoists crane

CRDM control rod drive mechanism

CREVS Control Room Emergency Ventilation System
Page iii
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CRN201 Unit 2 polar crane

CRN215 Unit 2 spent fuel cask trolley

CRN227 Unit 2 moveable platform with hoists

CUF cumulative usage factor

CVUSE Charpy upper shelf energy

DBA design basis accident

DBE design basis event

DC direct current

DF direct flow

DLCo Duquesne Light Company

ECCS emergency core cooling system

EDG emergency diesel generator

EFPY effective full power years

El. elevation

EN enclosure or protection

EOL end-of-license (current license life)

EOLE end-of-license-extended (end of renewed license life)

EPRI Electric Power Research Institute

EQ environmental qualification

ER Applicant’s Environmental Report

ERF Emergency Response Facility

ESF Engineered Safety Features

EXP expansion or separation

FB fire barrier

Fen fatigue life correction factor

FLB flood barrier

FP fire protection

Abbreviation 
or Acronym Description
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ft-lb foot-pound

GALL NUREG-1801, Generic Aging Lessons Learned (GALL) Report

GL Generic Letter

GSI Generic Safety Issue

HELB high-energy line break

HHSI high head Safety Injection

HLBS HELB shielding

HS heat sink

HVAC heating, ventilation, and air conditioning

I&C instrumentation and controls

IASCC irradiation-assisted stress corrosion cracking

IEB Inspection and Enforcement Bulletin

IGSCC inter-granular stress corrosion cracking

IN Information Notice

INE insulate (electrical)

INPO Institute for Nuclear Power Operations

ISG Interim Staff Guidance

ISI inservice inspection

ksi 1000 pounds (kilo-pound) per square inch

kV kilo-volt

LBB leak before break

LER licensee event report

LHSI low head safety injection

LOCA loss of coolant accident

LRA license renewal application

Abbreviation 
or Acronym Description
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LTOP low-temperature overpressure protection

MB missile barrier

MIC microbiologically-influenced corrosion

MWe megawatts-electric

MWt megawatts-thermal

N2 nitrogen

NA not applicable

NaOH sodium hydroxide

n/cm2 neutrons per square centimeter

NDE non-destructive examination

NDT nil-ductility transition

NEI Nuclear Energy Institute

NFPA National Fire Protection Association

NRC Nuclear Regulatory Commission

OPPS Overpressure Protection System

pH potential hydrogen

PMF probable maximum flood

ppm parts per million

PR pressure relief

P-T pressure-temperature

PTS pressurized thermal shock

PW pipe whip restraint

PWR pressurized water reactor

PWSCC primary water stress corrosion cracking

QA quality assurance

Abbreviation 
or Acronym Description
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RCCA rod cluster control assembly

RCS Reactor Coolant System

RG Regulatory Guide

RHR Residual Heat Removal

RIS Regulatory Issue Summary

RP gaseous relief path

rpm revolutions per minute

RPV reactor pressure vessel

RT reference temperature

RTNDT reference temperature for nil-ductility transition

ΔRTNDT shift in reference temperature for nil-ductility transition

RTPTS reference temperature for pressurized thermal shock

RVI Reactor Vessel Internals

RWST refueling water storage tank

SBO station blackout

SCC stress corrosion cracking

SCW shutdown cooling water

SER Safety Evaluation Report

SHD shielding

SG steam generator

S/G steam generator

SIS Safety Injection System

SNS support for Criterion (a)(2) equipment

SPB structural pressure barrier

SRE support for Criterion (a)(3) equipment

SSC system, structure, or component

SSR support for Criterion (a)(1) equipment

Abbreviation 
or Acronym Description
vii
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t/4 one fourth of the way through the vessel wall

TLAA time-limited aging analysis (analyses)

U60 sixty year cumulative usage factor

Uenv cumulative usage factor which includes environmental effects

UFSAR Updated Final Safety Analysis Report

USE upper-shelf energy

VAC volts alternating current

WANO World Association of Nuclear Operators

WASS wrought austenitic stainless steel

WCAP Westinghouse Commercial Atomic Power

Zn zinc

Abbreviation 
or Acronym Description
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License Renewal Application
1.0 ADMINISTRATIVE INFORMATION

Pursuant to Part 54 of Title 10 of the Code of Federal Regulations (10 CFR 54), this application 
seeks renewal, for an additional 20-year term, of the facility operating licenses for Beaver Valley 
Power Station (BVPS) Unit 1 (DPR-66) and Unit 2 (NPF-73). The Unit 1 operating license expires 
at midnight, January 29, 2016. The Unit 2 operating license expires at midnight, May 27, 2027. 
The application also applies to renewal of the source, special nuclear, and by-product materials 
licenses that are included in the facility operating licenses. 

The application is based on guidance provided by the U.S. Nuclear Regulatory Commission 
(NRC) in NUREG-1800, Standard Review Plan (SRP) for Review for License Renewal 
Applications for Nuclear Power Plants, Revision 1, September 2005, Regulatory Guide 1.188, 
Standard Format and Content for Applications to Renew Nuclear Power Plant Operating 
Licenses, Revision 1, September 2005, and guidance provided by the Nuclear Energy Institute in 
NEI 95-10, Industry Guidelines for Implementing the Requirements of 10 CFR 54 - The License 
Renewal Rule, Revision 6, June 2005. 

This application provides the information and analyses required by 10 CFR Parts 51 and 54 
necessary to support renewal of the BVPS Unit 1 and Unit 2 operating licenses for an additional 
20 years. Specifically, the application contains technical information required by 10 CFR 54.21, 
technical specification changes required by 10 CFR 54.22 (no technical specification changes 
are necessary), and environmental information required by 10 CFR 54.23. The information 
contained herein provides the NRC with an adequate basis to make the findings required by 
10 CFR 54.29. 

BVPS Unit 1 and Unit 2 are constructed of similar materials with similar environments. Therefore, 
the mechanical system and component information presented in this application typically applies 
to both units, and no unit-specific identifier is listed. However, design differences exist between 
Unit 1 and Unit 2. Those design differences that impact aging management for each unit are 
identified by a unit-specific designator (“(Unit 1 only)” or “(Unit 2 only)”) in the appropriate section 
of this application. A “(Common)” designator is listed for cases where a single system, structure, 
or component is used by both units. Structures information is presented separately by unit. 
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1.1 GENERAL INFORMATION

Following is the general information required by 10 CFR 54.17 and 10 CFR 54.19. 

1.1.1 NAME OF APPLICANT

FirstEnergy Nuclear Operating Company  (BVPS Unit 1 and Unit 2 Operator and Applicant).  

FirstEnergy Nuclear Operating Company makes this application acting on its own behalf and as 
agent for FirstEnergy Nuclear Generation Corp., Ohio Edison Company, and The Toledo Edison 
Company (licensees). 

FirstEnergy Nuclear Generation Corp.  (BVPS Unit 1 – 100% Owner; Unit 2 – 60.08% Owner).

Ohio Edison Company  (BVPS Unit 2 Licensee with 21.66% leased interest).

The Toledo Edison Company  (BVPS Unit 2 Licensee with 18.26% leased interest).  

1.1.2 ADDRESS OF APPLICANT

FirstEnergy Nuclear Operating Company
76 South Main Street
Akron, Ohio  44308 

FirstEnergy Nuclear Generation Corp.
76 South Main Street
Akron, Ohio  44308

Ohio Edison Company
76 South Main Street
Akron, Ohio  44308 

The Toledo Edison Company
76 South Main Street
Akron, Ohio  44308  

1.1.3 DESCRIPTION OF BUSINESS OF APPLICANT

FirstEnergy Nuclear Operating Company is engaged principally in the business of operating 
nuclear generating facilities under the supervision and direction of the owners of the facilities.

FirstEnergy Nuclear Generation Corp. owns nuclear generation assets and sells the output of 
these assets, including BVPS Unit 1 and Unit 2, to FirstEnergy Solutions Corp.  
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Ohio Edison Company engages in the distribution and sale of electric energy within a 7,500 
square-mile area of central and northeastern Ohio.

The Toledo Edison Company engages in the distribution and sale of electric energy within a 
2,500 square-mile area of northwestern Ohio, including the City of Toledo.

1.1.4 LEGAL STATUS AND ORGANIZATION

FirstEnergy Nuclear Operating Company is a wholly owned direct subsidiary of FirstEnergy 
Corp., a registered public utility holding company. The shares of common stock of FirstEnergy 
are publicly traded on the New York Stock Exchange and are widely held. The principal offices 
for FirstEnergy Nuclear Operating Company and FirstEnergy Corp. are located in Akron, Ohio.
FirstEnergy Corp. and FirstEnergy Nuclear Operating Company are incorporated in the state of 
Ohio, and qualified to do business in Pennsylvania.

FirstEnergy Nuclear Generation Corp. is a wholly owned direct subsidiary of FirstEnergy 
Solutions Corp., and a wholly owned second-tier subsidiary of FirstEnergy Corp. FirstEnergy 
Solutions Corp. is a wholly owned direct subsidiary of FirstEnergy Corp. The principal offices for 
FirstEnergy Nuclear Generation Corp. and FirstEnergy Solutions Corp. are located in Akron, 
Ohio. FirstEnergy Solutions Corp. and FirstEnergy Nuclear Generation Corp. are incorporated in 
the state of Ohio, and qualified to do business in Pennsylvania. FirstEnergy Solutions Corp. is 
also qualified to do business in Delaware, Washington, D.C., Illinois, Indiana, Kentucky, 
Maryland, Michigan, New Jersey, New York, Oklahoma, Virginia, and West Virginia.

Ohio Edison Company is a wholly owned direct subsidiary of FirstEnergy Corp. Ohio Edison 
Company is incorporated in the state of Ohio, and qualified to do business in Pennsylvania.

The Toledo Edison Company is a wholly owned direct subsidiary of FirstEnergy Corp. The 
Toledo Edison Company is incorporated in the state of Ohio, and qualified to do business in
Pennsylvania. 

FirstEnergy Corp., FirstEnergy Solutions Corp., FirstEnergy Nuclear Generation Corp., 
FirstEnergy Nuclear Operating Company, Ohio Edison Company, and The Toledo Edison 
Company are not owned, controlled, or dominated by any alien, foreign corporation, or foreign 
government. 

The names and addresses of the directors and principal officers of FirstEnergy Nuclear 
Operating Company, FirstEnergy Nuclear Generation Corp., Ohio Edison Company, and 
The Toledo Edison Company are listed in the following tables. All persons listed are U.S. 
citizens.  
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FirstEnergy Nuclear Operating Company
Directors

Anthony J. Alexander Richard R. Grigg

William T. Cottle Joseph J. Hagan

Address (common to all above): 76 South Main Street, Akron, OH  44308

FirstEnergy Nuclear Operating Company
Principal Officers

Name & Title Address

Anthony J. Alexander 
Chief Executive Officer

76 South Main Street 
Akron, OH  44308

Joseph J. Hagan 
President and 
Chief Nuclear Officer

76 South Main Street 
Akron, OH  44308

James H. Lash 
Senior Vice President and 
Chief Operating Officer

76 South Main Street 
Akron, OH  44308

Richard H. Marsh 
Senior Vice President and 
Chief Financial Officer

76 South Main Street 
Akron, OH  44308

Danny L. Pace 
Senior Vice President, 
Fleet Engineering

76 South Main Street 
Akron, OH  44308

Leila L. Vespoli 
Senior Vice President and 
General Counsel

76 South Main Street 
Akron, OH  44308

Richard L. Anderson 
Vice President, Nuclear Support

76 South Main Street 
Akron, OH  44308

Peter P. Sena, III 
Vice President, Beaver Valley

Beaver Valley Power Station 
P.O. Box 4 
Shippingport, PA  15077

Mark B. Bezilla 
Vice President, Davis-Besse

Davis-Besse Nuclear Power Station 
300 Madison 
Toledo, OH  43652
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Barry S. Allen 
Vice President, Perry

Perry Nuclear Plant 
10 Center Road 
Perry, OH  44081

James F. Pearson 
Vice President and Treasurer

76 South Main Street 
Akron, OH  44308

Jeannie M. Rinckel 
Vice President, Fleet Oversight

76 South Main Street 
Akron, OH  44308

Harvey L. Wagner 
Vice President and Controller

76 South Main Street 
Akron, OH  44308

Rhonda S. Ferguson 
Corporate Secretary

76 South Main Street 
Akron, OH  44308

FirstEnergy Nuclear Operating Company
Principal Officers

Name & Title Address
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FirstEnergy Nuclear Generation Corp.
Directors

Anthony J. Alexander Joseph J. Hagan

Richard R. Grigg --

Address (common to all above): 76 South Main Street, Akron, OH  44308

FirstEnergy Nuclear Generation Corp.
Principal Officers

Name & Title Address

Joseph J. Hagan 
President and 
Chief Nuclear Officer

76 South Main Street 
Akron, OH  44308

James H. Lash 
Senior Vice President and  
Chief Operating Officer

76 South Main Street 
Akron, OH  44308

Richard H. Marsh 
Senior Vice President and 
Chief Financial Officer

76 South Main Street 
Akron, OH  44308

Danny L. Pace 
Senior Vice President,  
Fleet Engineering

76 South Main Street 
Akron, OH  44308

Leila L. Vespoli 
Senior Vice President and 
General Counsel

76 South Main Street 
Akron, OH  44308

James F. Pearson 
Vice President and Treasurer

76 South Main Street 
Akron, OH  44308

Jeannie M. Rinckel 
Vice President, Fleet Oversight

76 South Main Street 
Akron, OH  44308

Harvey L. Wagner 
Vice President and Controller

76 South Main Street 
Akron, OH  44308

Rhonda S. Ferguson 
Corporate Secretary

76 South Main Street 
Akron, OH  44308
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Ohio Edison Company
Directors

Anthony J. Alexander Richard H. Marsh

Richard R. Grigg --

Address (common to all above): 76 South Main Street, Akron, OH  44308

Ohio Edison Company
Principal Officers

Name & Title Address

Anthony J. Alexander 
President

76 South Main Street 
Akron, OH  44308

Richard R. Grigg 
Executive Vice President and 
Chief Operating Officer

76 South Main Street 
Akron, OH  44308

James M. Murray 
Executive Vice President

76 South Main Street 
Akron, OH  44308

Richard H. Marsh 
Senior Vice President and 
Chief Financial Officer

76 South Main Street 
Akron, OH  44308

Leila L. Vespoli 
Senior Vice President and 
General Counsel

76 South Main Street 
Akron, OH  44308

Donald R. Schneider 
Senior Vice President

76 South Main Street 
Akron, OH  44308

James F. Pearson 
Vice President and Treasurer

76 South Main Street 
Akron, OH  44308

Harvey L. Wagner 
Vice President and Controller

76 South Main Street 
Akron, OH  44308

Rhonda S. Ferguson 
Corporate Secretary

76 South Main Street 
Akron, OH  44308

Steven E. Strah 
Regional President

1910 W. Market Street 
Akron, OH  44313
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The Toledo Edison Company
Directors

Anthony J. Alexander Richard H. Marsh

Richard R. Grigg --

Address (common to all above): 76 South Main Street, Akron, OH  44308

The Toledo Edison Company
Principal Officers

Name & Title Address

Anthony J. Alexander 
President

76 South Main Street 
Akron, OH  44308

Richard R. Grigg 
Executive Vice President and 
Chief Operating Officer

76 South Main Street 
Akron, OH  44308

James M. Murray 
Executive Vice President

76 South Main Street 
Akron, OH  44308

Richard H. Marsh 
Senior Vice President and 
Chief Financial Officer

76 South Main Street 
Akron, OH  44308

Leila L. Vespoli 
Senior Vice President and 
General Counsel

76 South Main Street 
Akron, OH  44308

Donald R. Schneider 
Senior Vice President

76 South Main Street 
Akron, OH  44308

James F. Pearson 
Vice President and Treasurer

76 South Main Street 
Akron, OH  44308

Harvey L. Wagner 
Vice President and Controller

76 South Main Street 
Akron, OH  44308

Rhonda S. Ferguson 
Corporate Secretary

76 South Main Street 
Akron, OH  44308

Trent A. Smith 
Regional President

6099 Angola Road 
Holland, OH  43528
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1.1.5 CLASS AND PERIOD OF LICENSE SOUGHT

FirstEnergy Nuclear Operating Company requests renewal of the Class 104b facility operating 
license for BVPS Unit 1 (facility operating license DPR-66) for a period of 20 years. License 
renewal would extend the facility operating license for Unit 1 from midnight, January 29, 2016, to 
midnight, January 29, 2036. The facility would continue to be known as Beaver Valley Power 
Station, Unit 1, and would continue to generate electric power during the period of extended 
operation.  

FirstEnergy Nuclear Operating Company requests renewal of the Class 103 facility operating 
license for BVPS Unit 2 (facility operating license NPF-73) for a period of 20 years. License 
renewal would extend the facility operating license for Unit 2 from midnight, May 27, 2027, to 
midnight, May 27, 2047. The facility would continue to be known as Beaver Valley Power Station, 
Unit 2, and would continue to generate electric power during the period of extended operation.  

This application also applies to renewal of those NRC source materials, special nuclear material, 
and by-product material licenses that are subsumed or combined with the facility operating 
licenses. 

1.1.6 ALTERATION SCHEDULE

FirstEnergy Nuclear Operating Company does not propose to construct or alter any production or 
utilization facility in connection with this renewal application. 

1.1.7 REGULATORY AGENCIES WITH JURISDICTION

Regulatory agencies with jurisdiction over the BVPS rates and services are as follows:

Federal Energy Regulatory Commission
888 First Street N.E.
Washington, DC  20426  

U.S. Securities and Exchange Commission
100 F Street, NE
Washington, DC  20549  

Pennsylvania Public Utility Commission
PO Box 3265
Harrisburg, PA  17105-3265  

Public Utilities Commission of Ohio
180 East Broad Street
Columbus, Ohio  43215-3793  
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1.1.8 LOCAL NEWS PUBLICATIONS

The trade and news publications which circulate in the area surrounding BVPS, and which are 
considered appropriate to give reasonable notice of the renewal application to those 
municipalities, private utilities, public bodies, and cooperatives that might have a potential 
interest in the facility, include the following.

Newsroom Newsroom
Beaver County Times Butler Eagle
400 Fair Avenue 114 W. Diamond St.
Beaver, PA  15009 Butler, PA  16001

Newsroom Newsroom
Pittsburgh Tribune Review Pittsburgh Post Gazette
D.L. Clark Building 34 Boulevard of the Allies
503 Martindale St., 3rd Floor Pittsburgh, PA  15222
Pittsburgh, PA  15212

Newsroom Newsroom
The Intelligencer Hancock County Courier
1500 Main Street Jefferson Street
Wheeling, WV  26003 New Cumberland, WV  26047

Newsroom Newsroom
The Review Morning Journal
210 E. 4th Street 308 W. Maple Street
East Liverpool, OH  43920 Lisbon, OH  44432

Newsroom Newsroom
Salem News Youngstown Vindicator
161 N. Lincoln Avenue P.O. Box 780
Salem, OH  44460 Youngstown, OH  44501-0780  
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1.1.9 CONFORMING CHANGES TO STANDARD INDEMNITY 
AGREEMENT

Regulation 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.” The current Indemnity Agreement (No. B-73) 
for BVPS states in Article VII that the agreement shall terminate at the time of expiration of the 
license specified in Item 3 of the attachment to the agreement, which is the last to expire. Item 3 
of the attachment to the indemnity agreement, as revised through Amendment No. 13 (effective 
December 16, 2005), lists BVPS Unit 1 and Unit 2 facility operating license numbers (DPR-66 
and NPF-73, respectively). FirstEnergy Nuclear Operating Company has reviewed the original 
indemnity agreement and Amendments 1 through 13. Neither Article VII nor Item 3 of the 
attachment specify an expiration date for license numbers DPR-66 or NPF-73. Therefore, no 
changes to the indemnity agreement are deemed necessary as part of this application. Should 
the license numbers be changed by NRC upon issuance of the renewed licenses, FirstEnergy 
Nuclear Operating Company requests that NRC amend the indemnity agreement to include 
conforming changes to Item 3 of the attachment and other affected sections of the agreement. 

1.1.10 RESTRICTED DATA AGREEMENT

This application does not contain restricted data or national security information, and FirstEnergy 
Nuclear Operating Company does not expect that any activity under the renewed license for 
BVPS will involve such information. However, if such information were to become involved, 
FirstEnergy Nuclear Operating Company agrees that it will appropriately safeguard such 
information and not permit any individual to have access to, or any facility to possess, such 
information until the individual or facility has been approved under the provisions of 
10 CFR Parts 25 or 95. 
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1.2 PLANT DESCRIPTION

BVPS Unit 1 and Unit 2 are located along the Ohio River in the Borough of Shippingport in 
Beaver County, Pennsylvania. The site, comprising approximately 453 acres, is situated on the 
south bank of the Ohio River approximately 25 miles northwest of Pittsburgh, Pennsylvania. The 
nearest population center of greater than 20,000 inhabitants is the township of McCandless, 
Pennsylvania, located approximately 17 miles east of the site. 

Both BVPS units employ a three-loop pressurized water reactor nuclear steam supply system 
furnished by Westinghouse Electric Corporation. The balance of each unit was designed and 
constructed by the original plant licensees with the assistance of their agent, Stone & Webster 
Engineering Corporation. The licensed reactor core power is 2900 megawatts-thermal (MWt) for 
each unit, which corresponds to a gross electrical output of 974 megawatts-electric (MWe) for 
Unit 1 and 969 MWe for Unit 2. 

The Unit 1 UFSAR lists the major Unit 1 structures as the Containment Structure, Cooling Tower, 
Intake Structure, Auxiliary Building, Fuel Building, Decontamination Building, Turbine Building, 
Diesel Generator Building, and Service Building (which houses the Unit 1 portion of the common 
main control room). 

The Unit 2 UFSAR lists the major Unit 2 building areas as the Containment Structure, Auxiliary 
Building, Fuel and Decontamination Building, Safeguards Area, Main Steam and Cable Vault 
Area, Turbine Building, Service Building, Diesel Generator Building, Waste Handling Building, 
Condensate Polishing Building, Cooling Tower, Refueling Water Storage Tank Enclosure, 
Primary Demineralized Water Storage Tank Enclosure, Emergency Outfall Structure, Cooling 
Tower Pump House, Gaseous Waste Storage Area, and the Control Building (which houses the 
Unit 2 portion of the common main control room). 

The Unit 2 UFSAR lists the Unit 1 facilities shared by Unit 2 as the Intake Structure, Alternate 
Intake Structure, Control Building, portions of the Service Building, portions of the Auxiliary 
Building, portions of the Turbine Building, ultimate heat sink, primary grade water storage tanks, 
Meteorological Tower, interconnecting tunnels, Cooling Tower elevated release point, Potable 
and Sanitary Water System, Site Drainage System, Fire Protection System, portions of the 
Communications Systems, and the Emergency Diesel Generators (during a station blackout 
event). A list of BVPS structures in the scope of license renewal can be found in Table 2.2-4, and 
a list of BVPS structures not in the scope of license renewal can be found in Table 2.2-5.  

Descriptions of the majority of the BVPS systems and structures can be found in the BVPS 
UFSAR for each unit. Additional descriptive information about the BVPS systems and structures 
is provided in Section 2 of this application. 
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1.3 GENERAL REFERENCES

1.3-1 10 CFR 50, Domestic Licensing of Production and Utilization Facilities.

1.3-2 10 CFR 51, Environmental Protection Regulations for Domestic Licensing and Related 
Regulatory Functions.

1.3-3 10 CFR 54, Requirements for Renewal of Operating Licenses for Nuclear Power Plants.

1.3-4 NUREG-1800, Standard Review Plan (SRP) for Review for License Renewal 
Applications for Nuclear Power Plants, Revision 1, September 2005.

1.3-5 NUREG-1801, Generic Aging Lessons Learned (GALL) Report, Volumes 1 and 2, 
Revision 1, U. S. Nuclear Regulatory Commission, September 2005.

1.3-6 Regulatory Guide 1.188, Standard Format and Content for Applications to Renew 
Nuclear Power Plant Operating Licenses, Revision 1, September 2005.

1.3-7 NEI 95-10, Industry Guidelines for Implementing the Requirements of 10 CFR 54 - The 
License Renewal Rule, Revision 6, June 2005.
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Technical Information
2.0 SCOPING AND SCREENING METHODOLOGY FOR 
IDENTIFYING STRUCTURES AND COMPONENTS 
SUBJECT TO AGING MANAGEMENT REVIEW AND 
IMPLEMENTATION RESULTS

This chapter describes the process for identification of structures and components subject to 
aging management review in the BVPS integrated plant assessment. For those systems, 
structures, or components (SSCs) within the scope of license renewal, 10 CFR 54.21(a)(1)
[Reference 1.3-3] requires the license renewal applicant to identify and list structures and 
components subject to aging management review. Furthermore, 10 CFR 54.21(a)(2) requires 
that methods used to identify these structures and components be described and justified. 
Technical information in this section serves to satisfy these requirements.  

The BVPS license renewal review methods are consistent with the approach recommended in 
Nuclear Energy Institute document NEI 95-10, Industry Guidelines for Implementing the 
Requirements of 10 CFR 54 - The License Renewal Rule, Revision 6 [Reference 1.3-7]. The 
BVPS integrated plant assessment process consisted of three sub-processes: scoping, 
screening, and aging management reviews. The integrated plant assessment process was 
implemented in accordance with site and company procedures and the BVPS Quality Assurance 
Program. 

Chapter 2 provides the following information:

• Scoping and Screening Methodology  (Section 2.1)
• Plant-Level Scoping Results  (Section 2.2)
• Scoping and Screening Results: Mechanical Systems  (Section 2.3)
• Scoping and Screening Results: Structures  (Section 2.4)
• Scoping and Screening Results: Electrical and Instrumentation and Controls 

Systems  (Section 2.5)

Table 2.0-1 provides the expanded definitions of intended functions used in this application for 
structures and components. The tables in the application may refer to either the intended 
function name or to the abbreviation. BVPS Unit 1 and Unit 2 are constructed of similar materials 
with similar environments. Therefore, the mechanical system and component information 
presented in this application typically applies to both units, and no unit-specific identifier is listed. 
However, design differences exist between Unit 1 and Unit 2. Those design differences that 
impact aging management for each unit are identified by a unit-specific designator (“(Unit 1 only)” 
or “(Unit 2 only)”) in the appropriate section of this application. A “(Common)” designator is listed 
for cases where a single system, structure, or component is used by both units. Structures 
information is presented separately by unit.  
2.0 Scoping and Screening Methodology for Identifying Structures and Components Page 2.0-1 
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2.0.1 CHAPTER 2 REFERENCES

2.0-1 Regulatory Guide 1.155, Station Blackout, dated August 1988.

2.0-2 Branch Technical Position BTP-APCSB 9.5-1, Guidelines for Fire Protection for Nuclear 
Power Plants Docketed Prior to July 1, 1976.

2.0-3 NFPA-10, Standard for Portable Fire Extinguishers, 2007.

2.0-4 NFPA-1962, Standard for Inspection, Cure, and Use of Fire Hose, Couplings, and 
Nozzles and the Service Testing of Fire Hose, 2003.

2.0-5 29 CFR 1910.134, OSHA’s Respiratory Protection Standard, April 1998.

2.0-6 U.S. Nuclear Regulatory Commission, License Renewal Interim Staff Guidance website, 
Interim Staff Guidance Associated with License Renewal Guidance,  
http://www.nrc.gov/reading-rm/doc-collections/isg/license-renewal.html.

2.0-7 LR-ISG-19B, Proposed Aging Management Program XI.M11-B, 'Nickel-Alloy Base-
Metal Components and Welds in the Reactor Coolant Pressure Boundary,' for License 
Renewal.

2.0-8 LR-ISG-2006-01, Plant-Specific Aging Management Program for Inaccessible Areas of 
Boiling Water Reactor Mark I Steel Containment Drywell Shell, November 16, 2006.

2.0-9 LR-ISG-2006-02, Proposed Staff Guidance on Acceptance Review for Environmental 
Requirements.

2.0-10 LR-ISG-2006-03, Proposed Staff Guidance for Preparing Severe Accident Mitigation 
Alternatives (SAMA) Analyses.

2.0-11 NRC Letter, Pao-Tsin Kuo (NRC) to James H. Riley (NEI), Final License Renewal 
Interim Staff Guidance LR-ISG-2006-03: Staff Guidance for Preparing Severe Accident 
Mitigation Alternatives (SAMA) Analyses, August 2, 2007.

2.0-12 NEI 05-01, Severe Accident Mitigation Alternatives (SAMA) Analysis Guidance 
Document, November 2005.

2.0-13 LR-ISG-2007-01, Proposed Updating the LR-ISG Process to Include References to the 
Environmental Report Guidance Documents, References for the Recent Publication of 
Revision 1 of the License Renewal Guidance Documents, and Minor Revisions to Be 
Consistent with Current Staff Practices.
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2.0-14 LR-ISG-2007-02, Changes to Generic Aging Lessons Learned (GALL) Report Aging 
Management Program (AMP) XI.E6, “Electrical Cable Connectors Not Subject to 
10 CFR 50.49 Environmental Qualification Requirements.”

2.0-15 NRC Safety Evaluation Report, Safety Evaluation Report Related to the License 
Renewal of Pilgrim Nuclear Power Station, June 2007.

2.0-16 NUREG-0933, A Prioritization of Generic Safety Issues, Supplement 30, October 2006.

2.0-17 GSI-156.6.1, Pipe Break Effects on Systems and Components, Rev. 7.

2.0-18 GSI-163, Multiple Steam Generator Tube Leakage, June 16, 1992.

2.0-19 GSI-191, Assessment of Debris Accumulation on PWR Sump Performance, Rev. 2.

2.0-20 BVPS Letter L-07-017, Thomas S. Cosgrove (FENOC) to U.S. NRC, Beaver Valley 
Power Station, Unit Nos. 1 and 2, BV-1 Docket No. 50-334, License No. DPR-66, BV-2 
Docket No. 50-412, License No. NPF-73, License Amendment Requests Nos. 334 and 
205, February 9, 2007.

2.0-21 NRC Generic Letter 2004-02, Potential Impact of Debris Blockage on Emergency 
Recirculation During Design Basis Accidents at Pressurized-Water Reactors, 
September 13, 2004.

2.0-22 NRC Office of Inspection and Enforcement Bulletin (IEB) 79-14, Seismic Analyses for 
As-built Safety-Related Piping Systems, August 1, 1979.
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Table 2.0-1
Intended Functions:  Abbreviations and Definitions

 

Intended 
Function Abbreviation Definition

Direct flow DF Provide control of the distribution or direction of flow (e.g., 
spray nozzles, and some Reactor Vessel Internals 
components) [for Mechanical applications] 
 
Provide spray shield or curbs for directing flow (e.g., safety 
injection flow to Containment sump) [for Civil applications]

Electrical continuity CE Provide electrical connections to specified sections of an 
electrical circuit to deliver voltage, current or signals

Expansion / 
Separation

EXP Provide for thermal expansion and/or seismic separation

Filtration Abbreviation 
not used

Provide filtration

Fire barrier FB Provide rated fire barrier to confine or retard a fire from 
spreading to or from adjacent areas

Flood barrier FLB Provide flood protection barrier (internal and external flooding 
event)

Flow restriction Abbreviation 
not used

Provide a restriction to flow to limit flow rates or to provide a 
pressure difference (e.g., for flow measurement)

Flame suppression Abbreviation 
not used

Prevent the spread of fires by preclusion of flame (used on 
flammable oil storage tank vents)

Gaseous release 
path

RP Provide path for release of filtered and unfiltered gaseous 
discharge

Heat sink HS Provide heat sink during station blackout or design basis 
accidents

Heat transfer Abbreviation 
not used

Provide heat transfer

HELB shielding HLBS Provide shielding against high energy line break (HELB)

Insulate (electrical) INE Insulate and support an electrical conductor
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Leakage boundary 
(spatial)

Abbreviation 
not used

Nonsafety-related component that maintains mechanical and 
structural integrity to prevent spatial interactions that could 
cause failure of safety-related SSCs

Missile barrier MB Provide missile barrier (internally or externally generated)

Pipe whip restraint PW Provide pipe whip restraint

Pressure boundary Abbreviation 
not used

Provide pressure-retaining boundary so that sufficient flow at 
adequate pressure is delivered; or, provide fission product 
barrier for Containment pressure boundary; or, provide 
Containment isolation for fission product retention. 
Additionally, for components such as ductwork and fire 
dampers, the pressure boundary function includes providing a 
barrier to the spread of fires.

Pressure relief PR Provide over-pressure protection

Radiation Shielding 
[for Mechanical 
applications]
or
Shielding [for Civil 
applications]

SHD Provide radiation shielding to reduce neutron or gamma 
radiation fluence

Shelter or Protection EN Provide shelter or protection to safety-related equipment 
(includes high energy line break, radiation shielding)

Shutdown cooling 
water

SCW Provide source of cooling water for plant shutdown

Structural / 
Functional support

Abbreviation 
not used

Provide structural and/or functional support to ensure system 
functions are maintained

Structural integrity 
(attached)

Abbreviation 
not used

Nonsafety-related component that maintains mechanical and 
structural integrity to provide structural support to attached 
safety-related piping and components

Table 2.0-1
Intended Functions:  Abbreviations and Definitions

 (Continued)

Intended 
Function Abbreviation Definition
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Structural pressure 
barrier

SPB Provide pressure boundary or essentially leak tight barrier to 
protect public health and safety in the event of postulated 
design basis events

Support for Criterion 
(a)(1) equipment

SSR Provide structural or functional support to safety-related 
equipment

Support for Criterion 
(a)(2) equipment

SNS Provide structural or functional support to nonsafety-related 
equipment whose failure could prevent satisfactory 
accomplishment of required safety functions (includes 
seismic II/I considerations)

Support for Criterion 
(a)(3) equipment

SRE Provide structural or functional support required to meet the 
Commission’s regulations for any of the regulated events in 
10 CFR 54.4(a)(3)

Table 2.0-1
Intended Functions:  Abbreviations and Definitions

 (Continued)

Intended 
Function Abbreviation Definition
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2.1 SCOPING AND SCREENING METHODOLOGY

The BVPS systems, structures, or components (SSCs) scoping and screening approach, 
process, documents reviewed, and conclusion are described in the following sections: 

• Scoping Methodology (Section 2.1.1)
• Screening Methodology (Section 2.1.2)
• Interim Staff Guidance Discussion (Section 2.1.3)
• Generic Safety Issues (Section 2.1.4)
• Conclusion (Section 2.1.5)
2.1 Scoping and Screening Methodology  Page 2.1-1
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2.1.1 SCOPING METHODOLOGY

The license renewal rule (10 CFR 54) defines the scope of license renewal. Regulation 
10 CFR 54.4(a) [Reference 1.3-3] requires systems, structures, and components to be included 
in the license renewal process if they are—

1. Safety-related systems, structures, and components which are those relied upon 
to remain functional during and following design-basis events (as defined in 
10 CFR 50.49 (b)(1)) to ensure the following functions—

(i) The integrity of the reactor coolant pressure boundary;

(ii) The capability to shut down the reactor and maintain it in a safe shutdown 
condition; or

(iii) The capability to prevent or mitigate the consequences of accidents which 
could result in potential offsite exposures comparable to those referred to 
in §50.34(a)(1), §50.67(b)(2), or §100.11 of this chapter, as applicable.

2. All nonsafety-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.

3. All systems, structures, and components relied on in safety analyses or plant 
evaluations to perform a function that demonstrates compliance with the 
Commission's regulations for fire protection (10 CFR 50.48), environmental 
qualification (10 CFR 50.49), pressurized thermal shock (10 CFR 50.61), 
anticipated transients without scram (10 CFR 50.62), and station blackout 
(10 CFR 50.63).  

NEI 95-10, Industry Guideline for Implementing the Requirements of 10 CFR Part 54 - The 
License Renewal Rule [Reference 1.3-7], provides industry guidance for determining which 
systems, structures and components are in the scope of license renewal. The process used to 
determine the systems and structures in the scope of license renewal for BVPS followed the 
recommendations of NEI 95-10.  

The BVPS scoping process included a review of current licensing basis and design basis 
information sources. The following types of controlled plant documents were consulted to support 
inclusion of systems and structures in the scope of license renewal and for documenting the 
system and structure descriptions and functions:  

• UFSAR;
• BVPS Safety Evaluation Reports;
• BVPS docketed information sources;
• Maintenance Rule Database and Maintenance Rule Basis Documents;
2.1 Scoping and Screening Methodology Page 2.1-2
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• Design Basis Document Source Documents – Design Basis Documents were not 
cited as references, but were used to identify other controlled references;

• Plant Engineering Drawings – site plan drawing, plant general arrangement 
drawings, valve operating number diagrams, piping and instrumentation 
diagrams, flow diagrams, controlled vendor drawings, isometric drawings, civil 
drawings, etc.;

• Piping calculations;
• Plant Operating Manuals / Procedures;
• Emergency Operating Procedures and background documents; and,
• Other controlled information sources.

The BVPS mechanical and structural scoping process employed a three-step approach to 
ensure that systems and structures meeting the criteria of 10 CFR 54.4(a)(1) through (a)(3) were 
identified. The process was designed to make optimum use of existing plant databases and 
documents to identify  systems and structures in the scope of the Rule.  

The first step in the scoping process was to identify the plant population of systems and 
structures. The scoping process for plant mechanical systems relied on the information 
contained in the controlled plant equipment database (a subset of the information in the business 
software application "SAP") to identify the population. The plant equipment database is a 
relational database that electronically stores selected component information on the majority of 
onsite equipment which is essential to support the preparation of Work Orders and other plant 
activities. The database also contains the quality class designation (the "Q" list) for plant 
equipment. The process for developing the quality class information in the database is well-
defined in approved site procedures and controlled under a 10 CFR 50 [Reference 1.3-1], 
Appendix B quality assurance program.  

The scoping process for structures started by developing a list of structures identified in the 
controlled plant equipment database and in BVPS design and licensing documentation. The list 
included all structures that could potentially support plant operations. 

In the second step of the process, BVPS documented mechanical system and structure 
descriptions and functions in scoping reports. System and structure functions must be 
documented so that "intended functions," i.e., a system or structure function required to 
demonstrate compliance with the requirements of 10 CFR 54.4(a)(1)-(a)(3), can be identified. 
10 CFR 54.4(b) states that intended functions provide the basis for including systems, structures 
and components within the scope of license renewal. Therefore, the BVPS scoping process 
included identification of system and structure intended functions through a review of controlled 
plant documents.  
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The third step of the process required each system and structure and their associated functions 
to be evaluated against the criteria of 10 CFR 54.4 as described in the following sections:

• Safety-related SSCs (Section 2.1.1.1)
• Nonsafety-related SSCs (Section 2.1.1.2)
• Regulated Event SSCs (Section 2.1.1.3)

If a system function met any of the criteria specified in 10 CFR 54.4(a)(1), (2), or (3), then the 
function was annotated as a license renewal intended function, and the system or structure was 
identified as in-scope for license renewal. The critical element of scoping was to ensure that all 
systems and structures that perform license renewal intended functions were identified and that 
the basis for this determination was clearly documented.  

The scoping process for electrical and instrumentation and controls (I&C) systems differed from 
that applied to mechanical systems and structures. Plant systems with electrical and I&C 
components are within the scope of license renewal regardless of the intended function of the 
system, which is the result of an "encompassing" or "bounding" review for electrical components. 
Electrical and I&C components in mechanical systems were included in the evaluation of 
electrical components. See Section 2.5 for additional information on electrical and I&C scoping 
and screening.  

The scoping review performed by BVPS was a comprehensive process that bounded the criteria 
of 10 CFR 54.4, and was consistent with industry and regulatory guidance. The lists of the 
systems and structures determined to be within the scope of license renewal are provided in 
Section 2.2, Tables 2.2-1 through 2.2-5.  

2.1.1.1 Application of Criterion for Safety-Related SSCs

A system or structure was included in the scope of license renewal if it is safety-related, which 
means that it is relied upon to perform a safety function during or following a design basis event. 
Design basis events (DBEs) are described in 10 CFR 50.49(b)(1)(ii) as conditions of normal 
operation, including anticipated operational occurrences, design basis accidents (DBAs), 
external events, and natural phenomena for which the plant must be designed. The DBEs 
encompassed in the BVPS license renewal scoping process included the following:  

• Normal operational transients and anticipated operational occurrences;
• DBAs;
• Design external events and natural phenomena, including barge impacts, dam 

failures, earthquakes, fire, flooding, high energy line breaks, missiles, oil or 
chemical spill, tornadoes or high winds, and transport pipeline failure; and,
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• Loss of the Intake Structure due to impact and explosion of a gasoline barge. This 
DBE is mitigated by two nonsafety-related systems: Auxiliary River Water System 
at Unit 1, and the Standby Service Water System at Unit 2.

The scoping process used two basic means of ensuring that all DBEs were addressed during 
license renewal scoping evaluation.  

1. The safety classification of SSCs was reviewed. The safety classification process 
identifies SSCs that perform safety-related functions; and,

2. The UFSAR and design basis documents were reviewed directly.

The BVPS definition of safety-related is:  

Those systems, structures, and components that are relied upon to remain functional 
during and following design-basis events to ensure the following functions:

• The integrity of the reactor coolant pressure boundary;
• The capability to shut down the reactor and maintain it in a safe shutdown 

condition; or
• The capability to prevent or mitigate the consequences of accidents which 

could result in potential offsite exposures comparable to the guidelines in 
10 CFR 50.34(a)(1), 10 CFR 50.67(b)(2), or 10 CFR 100.11, as 
applicable.

This definition matches that of 10 CFR 54.4(a)(1), such that the safety-related classification
designation is sufficient to facilitate scoping of SSCs in accordance with 10 CFR 54.4(a)(1).  

The plant equipment database includes a field that identifies safety-related components. 
Systems and structures that contain one or more safety-related components, and which perform 
any of the requirements of 10 CFR 54.4(a)(1), were considered to be safety-related 
(Section 2.1.1.2 includes an explanation of a limited number of components in the Turbine 
Buildings that are designated safety-related for administrative reasons, but do not perform a 
safety-related function). This list of safety-related systems and structures was the starting point 
for the identification of in-scope systems and structures. Additionally, License Renewal System 
Boundary Drawings were highlighted for criterion 10 CFR 54.4(a)(1) based on the safety-related 
designation of system components and structures.  

To confirm the equipment database scoping step, the UFSAR, Engineering documents and 
Licensing documents were reviewed to evaluate DBE criteria and identify license renewal safety-
related intended functions. This review focused on documentation within the current licensing 
basis that identify the systems and structures that are explicitly relied upon to mitigate design 
basis events. The documents reviewed provided the system, structure and functional information 
to identify functions that met the scoping criteria. If a function met the 10 CFR 54.4(a)(1) criterion, 
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it was flagged as a safety-related intended function, and the corresponding system or structure 
was confirmed to be within the scope of license renewal as safety-related.  

Maintenance Rule documents were the initial inputs to this safety-related intended function 
evaluation process because the safety-related scoping requirements for the Maintenance Rule 
10 CFR 50.65(b)(1) match the safety-related scoping requirements of 10 CFR 54.4(a)(1). The 
UFSAR and docketed information were primary references for evaluation of the current licensing 
basis for BVPS DBEs.  

The review of Engineering and Licensing current licensing basis documents for criterion 
10 CFR 54.4(a)(1) intended functions did not identify any additional safety-related SSCs to be 
included in the scope of license renewal that had not been previously identified by the review of 
the plant equipment database. Based on the above, the process used by BVPS for scoping 
safety-related SSCs and for identifying safety-related intended functions provides reasonable 
assurance that all safety-related SSCs were included in the scope of license renewal, and 
satisfies the criterion in 10 CFR 54.4(a)(1).  

2.1.1.2 Application of Criterion for Nonsafety-Related SSCs 
Whose Failure Could Prevent the Accomplishment of 
Safety Functions

10 CFR 54.4(a)(2) requires that SSCs within the scope of license renewal include nonsafety-
related SSCs whose failure could prevent satisfactory accomplishment of any of the functions 
identified in 10 CFR 54.4(a)(1)(i)-(iii).  

NEI 95-10, Appendix F, Industry Guidance on Revised 54.4(a)(2) Scoping Criterion (Nonsafety 
Affecting Safety) [Reference 1.3-7], provides the industry guidance to clarify the scoping 
requirements for 10 CFR 54.4(a)(2). This guidance was endorsed by the NRC in Regulatory 
Guide 1.188, Standard Format and Content for Applications to Renew Nuclear Power Plant 
Operating Licenses [Reference 1.3-6].  

NEI 95-10, Appendix F, states that situations are identified in a plant's current licensing basis 
where nonsafety-related SSCs may have the potential to prevent satisfactory accomplishment of 
safety functions. NEI 95-10 also states that, when demonstrating that failures of nonsafety-
related systems would not adversely impact the ability to maintain safety-related intended 
functions, a review must be performed of nonsafety-related systems that are connected to 
safety-related systems, and of those nonsafety-related systems that are not connected to safety-
related systems.  

The BVPS scoping process for criterion 10 CFR 54.4(a)(2) started by including all nonsafety-
related fluid systems and components that were housed in safety-related structures (includes 
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safety-related "areas") within the scope of license renewal. The scoping process then followed 
the industry guidance in NEI 95-10, and applied the following categories of nonsafety-related 
SSCs:  

• Nonsafety-related SSCs typically identified in the current licensing basis 
(Section 2.1.1.2.1)

• Nonsafety-related SSCs directly connected to safety-related SSCs 
(Section 2.1.1.2.2)

• Nonsafety-related SSCs not directly connected to safety-related SSCs 
(Section 2.1.1.2.3)

The impact of failures of nonsafety-related systems and components on safety-related systems, 
structures or components was evaluated as either functional or spatial. A functional failure was 
defined as one where the failure of a nonsafety-related SSC to perform its normal functions 
impacts a safety function; this type of failure is identified in the plant's current licensing basis.  

A spatial failure was defined as one where a safety function is impacted by the loss of 
mechanical or structural integrity of a nonsafety-related SSC in physical proximity to a safety-
related SSC. Nonsafety SSC failures may result in pipe whip, physical impacts due to high 
energy system pipe falling due to flow-accelerated corrosion failures, jet impingement, spray or 
flooding from the nonsafety systems. Spatial failures may be addressed in two ways:

• By evaluating nonsafety-related SSCs directly connected to safety-related SSCs 
because of the structural support (which includes ensuring that nonsafety-related 
piping loads are not transferred through the interface) for the safety-related–
nonsafety-related interface, or,

• By evaluating nonsafety-related SSCs that are not directly connected to safety-
related SSCs or are beyond the first equivalent seismic anchor past the safety/
nonsafety interface, but could impact the safety-related SSC due to the possibility 
of physical interactions between a failed nonsafety-related SSC and a nearby 
safety-related SSC.  

In addition to the review of the plant documentation listed in Section 2.1.1, plant-specific 
operating experience and industry operating experience specifically applicable to BVPS were 
evaluated for failures of nonsafety-related systems and components that could affect safety-
related SSCs and functions. Plant walk-downs of nonsafety-related systems and components 
were performed where necessary to confirm information identified during the review of plant 
documents.  

A small number of components are present in the nonsafety-related Turbine Building structures 
of Unit 1 and Unit 2 that have been assigned safety-related designation in the equipment 
database for administrative reasons. An Engineering evaluation determined that failure of these 
components would not prevent satisfactory accomplishment of any safety-related function(s).
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Nonsafety-related components in the Turbine Buildings were, therefore, not within the scope of 
10 CFR 54.4(a)(2) for spatial interaction concerns with these components.  

2.1.1.2.1 Nonsafety-related SSCs Typically Identified in the 
Current Licensing Basis

Nonsafety-related SSCs in this category are those identified in the current 
licensing basis that are required to perform a function that supports a safety-
related SSC intended function; this category includes certain nonsafety-related 
mitigative plant design features. Engineering and licensing documents were 
evaluated to determine the appropriate SSCs in this category.  

For mechanical systems, the evaluation of BVPS current licensing basis and other 
documents confirmed that, with two exceptions, systems required to perform a 
function in support of other safety-related SSCs are classified as safety-related 
and were included in the scope of license renewal. The two exceptions were the 
Unit 1 Auxiliary River Water subsystem, and the Unit 2 Standby Service Water 
subsystem, which are nonsafety-related systems, but were installed to mitigate a 
design basis event. The design basis event mitigated by these systems consists 
of an explosion in conjunction with a gasoline barge impact to the Intake 
Structure, which requires alternate systems for each unit to provide heat sink 
requirements if the common Seismic Category I Intake Structure is disabled by 
the postulated event. Therefore, the Unit 1 Auxiliary River Water subsystem and 
the Unit 2 Standby Service Water subsystem were included in the scope of 
license renewal.  

For structures (includes associated structural components), with few exceptions, 
those structures required to perform a function in support of other safety-related 
SSCs are classified as safety-related and were included in the scope of license 
renewal. For the few exceptions where nonsafety-related structures are required 
to remain functional in support of a safety function, the supporting structures were 
included in the scope of license renewal.  

The process used by BVPS for scoping mechanical and structural nonsafety-
related SSCs and for identifying the associated nonsafety-related intended 
functions provides reasonable assurance that the appropriate nonsafety-related 
SSCs that are identified in the current licensing basis as required to perform a 
function that supports a safety-related SSC intended function were included in the 
scope of license renewal.  
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2.1.1.2.2 Nonsafety-related Systems, Structures, and Components 
Directly Connected to Safety-Related Systems, Structures, 
and Components

License renewal guidance document NEI 95-10 [Reference 1.3-7] states the 
following:

For non-safety SSCs directly connected to safety-related SSCs 
(typically piping systems), the non-safety piping and supports, up 
to and including the first equivalent anchor beyond the safety/non-
safety interface, are within the scope of license renewal per 
54.4(a)(2). For this purpose the applicant must define the "first 
seismic or equivalent anchor" such that the failure in the non-safety 
related pipe run beyond the first seismic or equivalent anchor will 
not render the safety-related portion of the piping unable to perform 
its intended function under CLB [current licensing basis] design 
conditions. The applicant must be able to describe the structures 
and components that are part of the NSR [nonsafety-related] piping 
segment up to and including the first seismic or equivalent anchor.  

For a nonsafety-related mechanical piping system directly connected to a safety-
related piping system, the nonsafety-related system was assumed to provide 
structural support to the safety-related system, unless otherwise confirmed by a 
review of the installation details. The entire run of connected nonsafety-related 
piping was included in scope for 10 CFR 54.4(a)(2) unless one of the following 
endpoints was identified:  

1. A seismic anchor or an "equivalent anchor" (defined as a seismic 
anchor or group of supports that provide lateral and torsional 
restraint in three orthogonal directions (the supports were included 
in scope));

2. A base-mounted (anchored) component (e.g., a pump, heat 
exchanger, or tank) that is a rugged component and is designed 
not to impose loads on connecting piping (the component was 
included in scope);

3. A flexible hose or flexible connection that effectively decouples the 
piping system (i.e., does not support or transfer loads across the 
connection to the piping);

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

5. A point where buried nonsafety-related piping exits the ground - 
the buried portion of the piping should be included in the scope of 
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license renewal (the soil at BVPS is well-founded on compacted 
soil that is not susceptible to liquefaction); or,

6. A smaller branch line where the moment of inertia ratio of the 
larger piping to the smaller piping is equal to or greater than the 
acceptable ratio defined by the current licensing basis (requires 
plant-specific evaluation).

Equivalent anchors (see item 1, above) require documented Design Engineering 
approval by one of the following methods to be credited as a scoping endpoint for 
license renewal:  

• The limits of a piping stress calculation - the limit of the piping 
segment evaluated in these calculations encompasses all piping 
(safety-related and nonsafety-related) needed to provide support to 
the safety-related piping

• The limits of NRC Office of Inspection and Enforcement Bulletin 
(IEB) 79-14, Seismic Analyses for As-built Safety-Related Piping 
Systems [Reference 2.0-22], evaluations as shown on isometric or 
other controlled Engineering drawings. The limits of IEB 79-14 
evaluations correspond to the limits of piping stress calculations 
that demonstrate support of safety-related piping.

• Other approved Design Engineering evaluation and acceptance of 
an endpoint for scoping that provides documentation that piping 
beyond the scoping endpoint is not required for support of the 
safety-related piping components.

Failure in the nonsafety-related piping beyond the equivalent anchor locations or 
nonsafety-related system support boundaries will not impact structural support for 
the safety-related piping. These scoping boundaries were determined from the 
physical installation details, confirmed in most cases by review of design drawings 
or visual inspection by plant walk-down.  

For structures (includes associated structural components), nonsafety-related 
structures that protect safety-related SSCs were included within the scope of 
license renewal.  

The process used by BVPS for scoping nonsafety-related mechanical and 
structural SSCs and for identifying the associated nonsafety-related intended 
functions provides reasonable assurance that the appropriate nonsafety-related 
SSCs directly connected to safety-related SSCs were included in the scope of 
license renewal.  
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2.1.1.2.3 Nonsafety-related Systems, Structures, and Components 
Not Directly Connected to Safety-Related Systems, Structures, 
and Components

Per NEI 95-10 [Reference 1.3-7], nonsafety-related systems and components that 
are not directly connected to safety-related piping or components, or are beyond 
the first equivalent seismic anchor past the safety/nonsafety interface, and have a 
spatial relationship such that their failure could adversely impact on the 
performance of a safety-related SSC’s intended function, must be included in 
license renewal scope in accordance with 10 CFR 54.4(a)(2) requirements.  

As described in NEI 95-10, there are two options when performing a scoping 
evaluation for this category: a mitigative option and a preventive option. The 
mitigative option involves crediting plant mitigative features (e.g., pipe whip 
restraints, jet impingement shields, spray and drip shields, seismic supports, or 
flood barriers) to protect safety-related SSCs from failures of nonsafety-related 
SSCs. This option requires a demonstration that the mitigating features are 
adequate to protect safety-related SSCs from failures of nonsafety-related SSCs 
regardless of failure location. If this level of protection can be demonstrated, then 
only the mitigative features need to be included within the scope of license 
renewal.  

The preventive option involves identifying the nonsafety-related SSCs that have a 
spatial relationship such that their failure could adversely impact on the 
performance of a safety-related SSC intended function, and including the 
identified nonsafety-related SSC in the scope of license renewal without 
consideration of plant mitigative features.  

BVPS applied the preventive option for 10 CFR 54.4(a)(2) scoping. The 
preventive option, as implemented, was based on a "spaces" approach for 
scoping of nonsafety-related SSCs that have a potential for spatial interaction with 
safety-related SSCs. Potential spatial interaction is assumed in any structure 
(includes safety-related "areas") that contains active or passive safety-related 
SSCs.  

Fluid-retaining (water, steam or other liquids such as oil or hydraulic fluid) 
nonsafety-related systems and components that are located inside safety-related 
structures were included in scope for potential spatial interaction under criterion 
10 CFR 54.4(a)(2). Identification of fluid-retaining nonsafety-related piping 
systems and components present in safety-related structures was performed by 
review of Engineering drawings (including Operating Manual figures, valve 
operating number diagrams, flow diagrams, piping and instrumentation drawings, 
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and isometric drawings), equipment locations specified in the controlled operating 
manual valve lists, and system/component walk-downs, where needed.  

Air and gas systems (non-liquid) are not a hazard to other plant equipment, and 
have, therefore, been determined not to have spatial interactions with safety-
related SSCs. Industry and BVPS operating experience has not identified failures 
due to aging that have adversely impacted the accomplishment of a safety 
function. SSCs containing air or gas cannot adversely affect safety-related SSCs 
due to leakage or spray, since gas systems contain no fluids that could spray or 
leak onto safety-related systems causing shorts or other malfunctions. Thus, the 
nonsafety-related systems containing air or gas (except portions attached to 
safety-related SSCs and required for structural support) are not included in the 
scope of license renewal for 10 CFR 54.4(a)(2). However, all piping and 
equipment supports (including those for not-in-scope components) within safety-
related buildings are within the scope of license renewal.  

Some nonsafety-related structural components could affect safety-related SSCs 
due to their spatial interaction with the SSCs, that is, their physical location can 
result in interaction upon failure of the nonsafety-related structure. Seismic 
Category II over I, for example, is a spatial association. Structural components 
that meet the criterion of 10 CFR 54.4(a)(2) include missile barriers, flood barriers, 
HELB protection, and nonsafety-related supports for non-seismic (including 
seismic II/I) piping systems and electrical conduit and cable trays with potential for 
spatial interaction with safety-related equipment. For example, all equipment 
supports in safety-related areas were included within the scope of license 
renewal.  

The process used by BVPS for scoping nonsafety-related mechanical and 
structural SSCs and for identifying the associated nonsafety-related intended 
functions provides reasonable assurance that the appropriate nonsafety-related 
SSCs not directly connected to safety-related SSCs were included in the scope of 
license renewal.  

2.1.1.3 Application of Criterion for 
Regulated Event Systems, Structures, and Components

The scope of license renewal includes all systems, structures, and components relied on in 
safety analyses or plant evaluations to perform a function that demonstrates compliance with the 
Nuclear Regulatory Commission's (the Commission) regulations for:

• Fire protection (10 CFR 50.48)  (Section 2.1.1.3.1)
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• Environmental qualification (10 CFR 50.49)  (Section 2.1.1.3.2)
• Pressurized thermal shock (10 CFR 50.61)  (Section 2.1.1.3.3)
• Anticipated transients without scram (10 CFR 50.62)  (Section 2.1.1.3.4)
• Station blackout (10 CFR 50.63)  (Section 2.1.1.3.5)

This section discusses the approach used to identify the systems in the scope of license renewal 
based on these requirements.

2.1.1.3.1 Commission's Regulations for 
Fire Protection (FP) (10 CFR 50.48)

SSCs in the scope of license renewal for fire protection include those based on 
several different functional requirements defined in 10 CFR 50.48 and 10 CFR 50, 
Appendix R. SSCs credited with fire prevention, detection and mitigation in areas 
containing equipment important to safe operation of the plant are in scope, as is 
equipment credited to achieve safe shutdown in the event of a fire. To establish 
this scope, a review of the BVPS current licensing basis for fire protection was 
performed. The following BVPS current licensing basis documents were used to 
determine those SSCs relied upon to demonstrate compliance with the 
Commission's regulations for fire protection:  

• UFSARs;
• Station procedure for the Fire Protection Program;
• Each unit's Fire Protection Appendix R / Safe Shutdown Report;
• Safety Evaluation Reports (SERs); and,
• Docketed information.

Based on the review of the BVPS current licensing bases for fire protection, SSCs 
and their corresponding intended functions that are required for compliance with 
10 CFR 50.48 were determined.  

2.1.1.3.2 Commission's Regulations for 
Environmental Qualification (EQ) (10 CFR 50.49)

10 CFR 50.49 defines electrical equipment important to safety that is required to 
be environmentally qualified to mitigate certain accidents that result in harsh 
environmental conditions in the plant. The BVPS equipment qualification program 
contains documents that identify electrical equipment and components that are 
required to function during and subsequent to design basis accidents. The BVPS 
Unit 1 and Unit 2 Electrical Equipment Qualification Master Lists document the 
current licensing bases for environmental qualification of equipment at BVPS. 
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Systems with equipment contained in these lists were included in scope for this 
criterion. This regulation is not applicable to structures.  

Based on the review of the BVPS current licensing bases for environmental 
qualification, and the bounding scoping approach used for electrical equipment,
systems and their corresponding intended functions that are required for 
compliance with 10 CFR 50.49 were determined.  

2.1.1.3.3 Commission's Regulations for 
Pressurized Thermal Shock (PTS) (10 CFR 50.61)

The Pressurized Thermal Shock Rule, 10 CFR 50.61, Fracture Toughness 
Requirements for Protection Against Pressurized Thermal Shock Events, requires 
that licensees of pressurized water reactors evaluate the Reactor Vessel beltline 
materials against specific criteria to ensure protection from brittle fracture. Review 
of docketed information did not identify any BVPS systems or structures that are 
credited for protection against pressurized thermal shock. Protection is afforded 
by engineering analysis and core design. Specific to the Reactor Vessel, plant 
conditions are managed to ensure that the reference temperature for nil-ductility 
transition remains within limits, and no equipment other than the Reactor Vessel is 
credited with mitigation of pressurized thermal shock.  

2.1.1.3.4 Commission's Regulations for 
Anticipated Transients without Scram (ATWS) (10 CFR 50.62)

An anticipated transient without scram is an anticipated operational occurrence 
with a failure of the reactor trip system to shut down the reactor. The anticipated 
transient without scram rule, 10 CFR 50.62, requires specific improvements in the 
design and operation of commercial nuclear power facilities to reduce the 
probability of failure to shut down the reactor following anticipated transients and 
to mitigate the consequences of an anticipated transient without scram event. The 
BVPS Unit 1 and Unit 2 UFSARs and plant procedures describe the current 
licensing basis associated with anticipated transient without scram.  

Based on the review of the BVPS current licensing bases for anticipated transient 
without scram, systems and their corresponding intended functions that are 
required for compliance with 10 CFR 50.62 were determined. Anticipated 
transient without scram is not applicable to structures.  
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2.1.1.3.5 Commission's Regulations for 
Station Blackout (SBO) (10 CFR 50.63)

10 CFR 50.63, Loss of All Alternating Current Power, requires that each light-
water-cooled nuclear power plant be able to withstand and recover from a station 
blackout. As defined by 10 CFR 50.2, a station blackout is the loss of offsite and 
onsite emergency alternating current electric power to the essential and non-
essential switchgear buses in a nuclear power plant. It does not include the loss of 
alternating current power fed from inverters powered by station batteries or by 
alternate alternating current sources, nor does it assume a concurrent single 
failure or design basis accident. The objective of this requirement is to assure that 
nuclear power plants are capable of withstanding a station blackout and 
maintaining adequate reactor core cooling and appropriate Containment integrity 
for a required duration.  

The Station Blackout Shutdown Capability Summaries for each unit, the Unit 1 
and Unit 2 UFSARs and docketed information document the current licensing 
bases for station blackout at BVPS.  

BVPS Unit 1 and Unit 2 utilize the opposite unit's Emergency Diesel Generators
as an alternate AC power source that meets the independence, performance, and 
configuration criteria of Regulatory Guide 1.155, Station Blackout [Reference 2.0-
1]. A cross-tie connecting Unit 1 and Unit 2 4160V normal buses provides the 
capability to supply either of the emergency buses on one unit from either of the 
two Emergency Diesel Generators on the other unit. With the cross-tie, BVPS can 
cope with a postulated total loss of offsite power to both units coincident with the 
loss of all Emergency Diesel Generator power at one unit, by enabling any single 
available Emergency Diesel Generator at the opposite unit to supply power to the 
required station blackout loads at both units within one hour. Coping analyses 
have demonstrated sufficient capacity and capability to ensure that the core is 
cooled and appropriate Containment integrity is maintained for the coping 
duration of four hours.  

Based on the review of the BVPS current licensing bases for station blackout, and 
the bounding scoping approach used for electrical equipment, SSCs and their 
corresponding intended functions that are required for compliance with 
10 CFR 50.63 were determined.  
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2.1.2 SCREENING METHODOLOGY

Screening is the process for determining which components and structural elements require 
aging management review. Screening is governed by 10 CFR 54.21(a), which reads as follows:  

1. For those systems, structures, and components within the scope of this part, as 
delineated in §54.4, identify and list those structures and components subject to 
an aging management review. Structures and components subject to an aging 
management review shall encompass those structures and components—

(i) That perform an intended function, as described in §54.4, without moving 
parts or without a change in configuration or properties. These structures 
and components include, but are not limited to, the reactor vessel, the 
reactor coolant system pressure boundary, steam generators, the 
pressurizer, piping, pump casings, valve bodies, the core shroud, 
component supports, pressure retaining boundaries, heat exchangers, 
ventilation ducts, the containment, the containment liner, electrical and 
mechanical penetrations, equipment hatches, seismic Category I 
structures, electrical cables and connections, cable trays, and electrical 
cabinets, excluding, but not limited to, pumps (except casing), valves 
(except body), motors, diesel generators, air compressors, snubbers, the 
control rod drive, ventilation dampers, pressure transmitters, pressure 
indicators, water level indicators, switchgears, cooling fans, transistors, 
batteries, breakers, relays, switches, power inverters, circuit boards, 
battery chargers, and power supplies; and

(ii) That are not subject to replacement based on a qualified life or specified time 
period.

2. Describe and justify the methods used in paragraph (a)(1) of this section.

3. For each structure and component identified in paragraph (a)(1) of this section, 
demonstrate that the effects of aging will be adequately managed so that the 
intended function(s) will be maintained consistent with the CLB [current licensing 
basis] for the period of extended operation.

NEI 95-10 [Reference 1.3-7] provides industry guidance for screening structures and 
components to identify the passive, long-lived structures and components that support an 
intended function. The screening process for BVPS followed the recommendations of NEI 95-10.  

Within the group of systems and structures that are in scope, passive long-lived components or 
structural elements that perform intended functions require aging management review. 
Components or structural elements that are either active or subject to replacement based on a 
qualified life do not require aging management review.  
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Although the requirements for the integrated plant assessment are the same for each system 
and structure, in practice, the screening process differed for mechanical systems, electrical 
systems, and structures. The three separate screening processes are described in the following 
Sections.  

2.1.2.1 Screening of Mechanical Systems

For each mechanical system within the scope of license renewal, the screening process 
described in this Section identified those components that are subject to aging management 
review. Section 2.3 presents the results for mechanical systems.  

2.1.2.1.1 Identifying Components Subject to Aging Management Review

Identification of mechanical components subject to aging management review 
begins by determining the system evaluation boundaries, which define those 
portions of the mechanical system that are necessary to ensure that the intended 
functions of the system will be performed. System scoping boundaries established 
during this process are depicted on license renewal drawings by highlighting.
Highlighted components perform functions that correspond to the functions 
specified in 10 CFR 54.4(a)(1), (a)(2) or (a)(3).

Passive components within these boundaries that are credited in the current 
licensing basis due to their function in support of a safety-related, nonsafety-
related affecting safety, or regulated event function are subject to aging 
management review and are highlighted in red. 

Some nonsafety-related, fluid-retaining components are in scope due to their 
proximity to safety-related components. These components are located such that 
their failure could cause an interaction with a safety-related component and will be 
assigned the NEI 95-10 component function “Leakage Boundary (Spatial)." These 
nonsafety-related components are highlighted in blue. 

Additionally, nonsafety-related piping that is directly connected to safety-related 
piping may provide support for the safety-related piping. This piping is in scope for 
the NEI 95-10 "Structural Integrity (Attached)" function, and was highlighted on 
License Renewal Drawings in green unless the piping also contains fluid and is 
highlighted in blue. 

As noted in Section 4.1 of NEI 95-10, when making the determination that a 
component is passive (i.e., the component's intended function is performed 
without moving parts or a change in configuration or properties), it is not 
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necessary to consider the piece-parts of the component. However, in the case of 
pumps, valves, fans and dampers, the pump casings, valve bodies and fan/
damper housings perform a component intended function of maintaining system 
pressure boundary integrity, and therefore, are subject to aging management 
review; whereas the pump impeller, valve discs/stems and fan/damper blades are 
moving parts and not subject to aging management review. A list of typical 
passive components is contained in Appendix B of NEI 95-10.  

If a component is subject to replacement based on a qualified life or specified time 
period, then it is short-lived. Replacement may be based on vendor 
recommendations, plant operating experience or any means that establishes a 
specific service life, qualified life or replacement frequency under a controlled 
program. Components that are short-lived should not be included in the aging 
management review.  

Components were typically evaluated within their plant-assigned system. Some 
components were scoped for license renewal within a system other than their 
plant-assigned system. Components were grouped with another system for 
reasons such as consolidating components that support a given system intended 
function. System assignments are clearly depicted on the drawings by the use of 
flags with system identifications. Components were not transferred to another 
system to keep the original system from being in-scope.  

Safety-related instrument air solenoid valves (and their associated air tubing) that 
open to relieve pressure and fail to a safe position upon loss of pressure boundary 
do not require aging management review because maintaining a pressure 
boundary is not an intended function for these components.  

Some equipment is staged for use in combating fires, or for achieving safe 
shutdown. This equipment includes smoke ejectors, gasoline storage cans for the 
engine-driven ejectors, portable electric generators (to power electric smoke 
ejectors), flexible ductwork for smoke ejectors, extension cords, flashlights, tools, 
pneumatic jumper hose, wooden wedges for door stops, a spare source range 
instrument drawer for use during Alternate Safe Shutdown procedure, ladders, 
and a portable, manual hydraulic pump with associated nitrogen, hose and 
regulator for manual operation of hydraulically operated valves. The equipment is 
periodically inventoried and/or tested to ensure its continued availability. As a 
result, this equipment is replaced on condition, is not long-lived, and, therefore, 
not subject to aging management review.  

Thermal insulation is credited for various specific applications and was included 
in-scope wherever in-scope piping or structures are located. Thermal insulation 
was evaluated as a bulk structural commodity in Section 2.4.36.  
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2.1.2.1.2 Mechanical System Boundary Drawings

Mechanical system License Renewal Drawings were prepared to depict license 
renewal boundaries:

• Systems or portions of systems that are in scope because they are 
credited with performing intended functions (excluding spatial 
concerns) are highlighted in red;

• Blue boundary flags identify inter-system borders and functional 
boundaries;

• Nonsafety-related systems or portions of systems that are in scope 
because they retain fluid and are located in safety-related 
structures are highlighted in blue; and,

• Nonsafety-related piping that is in scope only for mechanical 
support of safety-related components is highlighted in green.

The License Renewal Drawings were annotated at the safety/nonsafety 
transitions with notes that describe the portion of the nonsafety piping that is in 
scope because it provides mechanical or structural support to the safety-related 
SSC. Numbered footnotes identify the reason that a specific equivalent anchor did 
not need to be identified (e.g., all of the attached piping was already in scope), 
and lettered notes correspond to lettered flags showing the location of the 
associated equivalent anchors.

Each drawing includes a legend that identifies drawing and highlighting 
conventions.  

2.1.2.2 Screening of Structures

For each structure within the scope of license renewal, the structural components and 
commodities were evaluated to determine those subject to aging management review. This 
evaluation (screening process) for structural components and commodities involved a review of 
the UFSAR, design basis documents, design drawings, general arrangement drawings, and 
penetration drawings to identify specific structural components and commodities that make up 
the structure. Structural components and commodities subject to aging management review are 
those that perform an intended function without moving parts or a change in configuration or 
properties (i.e., passive), and are not subject to replacement based on qualified life or specified 
time period (i.e., long-lived). Since structures are inherently passive, and with few exceptions are 
long-lived, the screening of structural components and commodities was based primarily on 
whether they perform an intended function.
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2.1.2.2.1 Structural Component and Commodity Groups

Structural components and commodities often have no unique identifiers such as 
those given to mechanical components. Therefore, grouping structural 
components and commodities based on materials of construction provided a 
practical means of categorizing them for aging management reviews. Structural 
components and commodities were categorized by the following groups based on 
materials of construction:

• Steel and other metals;
• Threaded fasteners;
• Concrete;
• Fire barriers;
• Elastomers; and,
• Miscellaneous materials. 

Once the structural commodity groups were identified within an in-scope structure 
or building (e.g., steel, concrete, fire barriers, or elastomers), the groups were 
subdivided into discrete structural component types based on design (e.g., walls, 
floors and ceilings, fire doors, flood curbs, equipment supports, penetrations, 
foundations, or personnel airlocks), since some component types may have 
different intended functions as defined in 10 CFR 54.4(a)(1-3).

2.1.2.2.2 Evaluation Boundaries

Structural components and commodities that are attached to a structure or reside 
within a structure are categorized as either component supports or other structural 
members.

2.1.2.2.2.1 ASME and Non-ASME Component Supports - Mechanical 
Components

The evaluation boundaries for mechanical component supports were established 
in accordance with rules governing inspection of component supports (i.e., ASME 
Section XI, Subsection IWF). Component support examination boundaries for 
integral and non-integral (i.e., mechanically attached) supports are defined in 
article IWF-1300, Figure IWF-1300-1. The support boundary extends to the 
surface of the building structure, but does not include the building structure. 
Furthermore, the support boundary extends to include non-integral attachments to 
piping and equipment, but does not include integral attachments to the same.
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2.1.2.2.2.2 Component Supports and Enclosures - Electrical 
Components

Supports and enclosures for electrical components include cable trays and 
conduit supports, electrical panels, racks, cabinets, metal enclosed bus 
enclosures and other enclosures. Supports and enclosures for SBO recovery 
components include transformer pads, transmission towers, switchyard bus 
supports, and their associated footings and foundations. The evaluation boundary 
for these items includes supporting elements, including integral attachments to 
the building structure.

2.1.2.2.2.3 Other Structural Members

Evaluation boundaries for other structural members whose function is to carry 
dynamic loads caused by postulated design basis events are consistent with the 
method for establishing boundaries for supports specified in Section 2.1.2.2.2.1
and Section 2.1.2.2.2.2. That is, the boundary includes the structural component 
and the associated attachment to the building structure. The portion of the 
attachment embedded in the building structure is evaluated as part of the 
structure.

2.1.2.2.3 Intended Functions

Structural components and commodities were evaluated to determine intended 
functions as they relate to license renewal. Structural component and commodity 
intended functions include providing shelter or protection; providing structural or 
functional support; and serving as barriers for fire, flood, or high energy line break. 
NEI 95-10 provides guidelines for determining the intended functions of 
structures, structural components and commodities. These intended functions are 
listed in Table 2.0-1.

2.1.2.2.4 Structural Boundary Drawings

Unlike mechanical systems, individual license renewal drawings were not created 
for structures. However, a single drawing based on the site plot plan was created. 
The license renewal drawing (LR-STRUCTURES) displays the in-scope 
structures in relation to one another. 
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2.1.2.3 Screening of Electrical and Instrumentation and Controls 
Systems

2.1.2.3.1 Passive Screening

Active components are not subject to aging management review per 
10 CFR 54.21(a)(1)(i). The ability of active components (e.g., transformers, 
breakers, relays, or switches) to perform their intended functions is assured 
through condition and performance monitoring in accordance with the 
maintenance rule. Electrical cables and connections located inside active 
component enclosures are considered part of the active component, and are 
inspected and maintained along with the other subcomponents and piece-parts; 
therefore, these cables, connections, and other subcomponents are not subject to 
aging management review.  

NEI 95-10, Appendix B, Typical Structure, Component and Commodity Groupings 
and Active/ Passive Determinations for the Integrated Plant Assessment,
identifies typical plant components, structures and commodity groups, along with 
a determination of whether the group is active or passive. The BVPS electrical 
commodity groups were identified and cross-referenced to the appropriate 
NEI 95-10 commodity, which identified the passive commodity groups.  

Two passive electrical and I&C commodity groups were identified that meet the 
10 CFR 54.21(a)(1)(i) criterion (i.e., components that perform an intended 
function without moving parts or without a change in configuration):  

• High voltage insulators
• Cables and connections, bus, electrical portions of electrical and 

I&C penetration assemblies, fuse holders outside of cabinets of 
active electrical structures or components

Other electrical and I&C commodity groups are active and do not require aging 
management review.  

The pressure boundary function that may be associated with some electrical and 
I&C components identified in NEI 95-10 Appendix B (e.g., flow elements or 
temperature detectors) was considered in the mechanical aging management 
reviews, as applicable. Electrical components are supported by structural 
commodities (e.g., cable trays, electrical penetrations, conduit, or cable trenches), 
which are included in the structural aging management reviews. However, 
electrical conductors and connections, such as those in electrical penetration 
assemblies, are part of the insulated cable and connection commodity group and 
are subject to aging management review.  
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2.1.2.3.2 Long-Lived Screening

Electrical components included in the Environmental Qualification (EQ) Program 
per 10 CFR 50.49 are replaced based on qualified life and, therefore, per 
10 CFR 54.21(a)(1)(ii) are not subject to aging management review. The result is 
that the aging management reviews involve only non-environmental qualification 
electrical and I&C components.  

Environmental qualification evaluations are time-limited aging analyses and are 
addressed in Section 4.4.  

2.1.2.4 Consumables

Consumables include such short-lived items as packing, gaskets, component seals, O-rings, 
structural sealants, oil, grease, component filters, system filters, fire extinguishers, fire hoses, 
and air packs. Consumables have been divided into the following four categories for the purpose 
of license renewal: (a) packing, gaskets, component seals, and O-rings; (b) oil, grease, and 
component filters; (c) system filters, fire extinguishers, fire hoses, and air packs; and (d) 
structural sealants. Table 4.1-2 of NEI 95-10 provides a method to address consumables to 
ensure they have been evaluated consistent with the information presented in Table 2.1-3 of 
NUREG-1800 [Reference 1.3-4]. Specific bases for exclusion of consumables are discussed in 
the following subsections.  

2.1.2.4.1 Packing, Gaskets, Component Seals, and O-Rings

Packing, gaskets, component mechanical seals, and O-rings are typically used to 
provide a leakproof seal when components are mechanically joined together. 
These items are commonly found in components such as valves, pumps, heat 
exchangers, ventilation units or ducts, and piping segments.  

Based on ANSI B31.1 and the ASME Boiler and Pressure Vessel Code, Section 
III, the subcomponents of pressure retaining components are not pressure-
retaining parts. Therefore, these subcomponents are not relied on to form a 
pressure-retaining function and are not subject to aging management review.  

2.1.2.4.2 Oil, Grease, and Filters

Oil, grease, and component filters have been treated as consumables because 
either (1) they are periodically replaced, or (2) they are monitored and replaced 
based on condition.  
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2.1.2.4.3 System Filters, Fire Extinguishers, Fire Hoses, and Air Packs

Components, such as system filters, fire hoses, fire extinguishers, and air packs,
are consumables, and are routinely tested, inspected, and replaced when 
necessary. System filters are monitored during testing and operation and are 
either replaced periodically or on condition. Fire hoses and fire extinguishers are 
inspected and hydrostatically tested periodically and must be replaced if they do 
not pass the test or inspection. Breathing air apparatus and air cylinders are 
inspected and tested periodically and must be replaced if they do not pass the test 
or inspection. Fire protection procedures specify the replacement criterion of 
these components that are routinely checked by tests or inspections to assure 
operability. Criteria for inspection and replacement are based on accepted 
industry standards (e.g., Branch Technical Position BTP-APCSB 9.5-1 
[Reference 2.0-2], NFPA-10 [Reference 2.0-3] for fire extinguishers, NFPA-1962 
[Reference 2.0-4] for fire hoses, and 29 CFR 1910.134 [Reference 2.0-5] for air 
packs). Therefore, while these consumables are within the scope of license 
renewal, they do not require an aging management review.  

2.1.2.4.4 Structural Sealants

Consumable structural components and commodities are piece-parts of other 
structural components. Consumables are expended during normal plant 
operations (i.e., they are short-lived) and replaced based on a qualified life or 
specified time period, or are replaced based on a justifiable performance or 
condition monitoring. Although consumables may be part of components or 
commodities subject to aging management review and important in maintaining 
the integrity of the component or commodity (i.e., they support the component or 
commodity intended function), they are not subject to aging management review 
since they are either periodically replaced or inspected and replaced as needed 
during preventive maintenance activities.  

Limited situations may exist where materials are important in maintaining the 
integrity of the components to which they are connected. Waterstops perform their 
functions without moving parts or change in configuration and are not typically 
replaced or accessible. They support a flood barrier intended function since they 
form a tight seal against water intrusion under hydrostatic pressure in concrete 
construction joints. Structural sealants that provide pressure boundary, flood 
barrier, or fire barrier functions are also not typically replaced at a set schedule. 
These component types are subject to an aging management review, and are 
included in the aging management review of bulk commodities (Section 2.4.36).  
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2.1.3 INTERIM STAFF GUIDANCE DISCUSSION

As discussed in NEI 95-10, the NRC has encouraged applicants for license renewal to address 
proposed NRC Interim Staff Guidance (ISG) in the license renewal application. The NRC staff 
has identified several issues for which additional staff and industry guidance or clarification may 
be necessary. However, with the exception of the ISGs identified in the following paragraphs, the 
previous Interim Staff Guidance documents have either been incorporated into license renewal 
guidance documents and closed, or closed with no action required [Reference 2.0-6]. Additional 
guidance has been incorporated into revised NRC license renewal guidance documents where 
necessary.

1. LR-ISG-19B, Proposed Aging Management Program XI.M11-B, 'Nickel-alloy 
Base-metal Components and Welds in the Reactor Coolant Pressure Boundary,' 
for License Renewal [Reference 2.0-7]

This Interim Staff Guidance is applicable to BVPS. The NRC will promulgate guidance 
following its review of the proposed industry program. The BVPS Nickel-Alloy Penetration 
Nozzles Welded to the Upper Reactor Vessel Closure Heads of Pressurized Water 
Reactors Program is addressed in Section B.2.29.

2. LR-ISG-2006-01, Plant-Specific Aging Management Program for Inaccessible 
Areas of Boiling Water Reactor Mark I Steel Containment Drywell Shell
[Reference 2.0-8]. 

The BVPS Containment is a large, dry pressurized water reactor containment and is not 
of the Mark I boiling water reactor design. Therefore, this Interim Staff Guidance is not 
applicable to BVPS.

3. LR-ISG-2006-02, Proposed Staff Guidance on Acceptance Review for 
Environmental Requirements [Reference 2.0-9]

This Interim Staff Guidance was issued for comment by the NRC, and the comment 
period has ended. BVPS performed a review to ensure consistency between Appendix E, 
Environmental Report—Operating License Renewal Stage, and proposed ISG-2006-02.

4. LR-ISG-2006-03, Staff Guidance for Preparing Severe Accident Mitigation 
Alternatives (SAMA) Analyses [Reference 2.0-10]

This Interim Staff Guidance was issued as final, and is applicable to BVPS. NRC sent the 
Nuclear Energy Institute a letter [Reference 2.0-11] endorsing the guidance of NEI 05-01, 
Severe Accident Mitigation Alternatives (SAMA) Analysis Guidance Document
[Reference 2.0-12], in the development of SAMA analyses. The BVPS SAMA analysis 
provided as part of Appendix E to this application is consistent with the guidance of 
NEI 05-01.
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5. LR-ISG-2007-01, Proposed Updating the LR-ISG Process to Include References 
to the Environmental Report Guidance Documents, References for the Recent 
Publication of Revision 1 of the License Renewal Guidance Documents, and 
Minor Revisions to Be Consistent with Current Staff Practices [Reference 2.0-13]

This Interim Staff Guidance is under development by the NRC.

6. LR-ISG-2007-02, Proposed Changes to Generic Aging Lessons Learned (GALL) 
Report Aging Management Program (AMP) XI.E6, “Electrical Cable Connectors 
Not Subject to 10 CFR 50.49 Environmental Qualification Requirements”
[Reference 2.0-14]

This Interim Staff Guidance is under development by the NRC. NRC and the industry 
discussed this topic at a meeting in November, 2006. BVPS developed the plant-specific 
program, Electrical Cable Connections not Subject to 10 CFR 50.49 Environmental 
Qualification Requirements One-Time Inspection Program (Section B.2.10), from the 
discussions during the meeting. BVPS confirmed the program content by comparison to 
the NRC License Renewal Safety Evaluation Report [Reference 2.0-15] for the Pilgrim 
Nuclear Power Station.
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2.1.4 GENERIC SAFETY ISSUES

In accordance with the guidance in NEI 95-10 and NUREG-1800, Appendix A.3, review of NRC 
Generic Safety Issues (GSIs) is required as a part of the license renewal process to satisfy the 
finding required by 10 CFR 54.29. Generic Safety Issues that involve an issue related to the 
license renewal aging management review (AMR) or time-limited aging analysis (TLAA) 
evaluations are to be addressed in the license renewal application. Based on NUREG-0933, A 
Prioritization of Generic Safety Issues [Reference 2.0-16], the following Generic Safety Issues 
are addressed in this application.

1. GSI-156.6.1, Pipe Break Effects on Systems and Components [Reference 2.0-17]

GSI-156.6.1 involves assumed high energy line breaks in which the effects of the 
resulting pipe break prevent the operation of systems required to mitigate the effects of 
the break. The aspects of pipe breaks that are associated with degradation are 
addressed in the aging management review tables associated with mechanical systems 
in Section 3.0. An evaluation of time-limited aging analyses associated with high energy 
line breaks is presented in Section 4.7.4, High Energy Line Break Postulation.

2. GSI-163, Multiple Steam Generator Tube Leakage [Reference 2.0-18]

GSI-163 involves the potential for multiple steam generator tube leaks during a main 
steam line break that cannot be isolated. Steam generator tubes are part of the reactor 
coolant pressure boundary and are the subject of an aging management review and time-
limited aging analysis evaluation as documented in Section 3.1.2.1.3 and Section 4.3.1. 
Aging management of steam generator tubes is addressed within the current licensing 
basis of the plant and will continue to be addressed during the period of extended 
operation by the Steam Generator Tube Integrity Program discussed in Section B.2.38.

3. GSI-191, Assessment of Debris Accumulation on PWR Sump Performance 
[Reference 2.0-19]

GSI-191 involves the potential for blockage of containment sump strainers that filter 
debris from cooling water supplied to the safety injection and containment spray pumps 
following a postulated LOCA. The issue is based on containment strainer design and on 
the identification of new potential sources of debris that may block the sump strainers. 
Refer to BVPS response [Reference 2.0-20] to NRC Generic Letter (GL) 2004-02, 
Potential Impact of Debris Blockage on Emergency Recirculation During Design Basis 
Accidents at Pressurized Water Reactors [Reference 2.0-21]. The issues identified in 
GSI-191 and Generic Letter 2004-02 are not aging-related issues, and, therefore, are not 
a license renewal concern for BVPS. Also, the issues are not related to the 40-year term 
of the current operating license, and, therefore, are not time-limited aging analyses. 
However, BVPS evaluated the Containment sump, sump liner, and sump screens in the 
Reactor Containment Building evaluation (See Section 2.4.22). BVPS installed a portion 
(i.e., increased strainer surface area to approximately 3,300 ft.2) of a Containment sump 
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modification at Unit 2 during the Cycle 12 Refueling Outage (October - November, 2006). 
BVPS has not yet installed the sump strainer modification at Unit 1. Modifications to the 
Containment sump based on GL 2004-02 commitments that occur during NRC review of 
this license renewal application and materially affect the application will be included in an 
annual update to the application.
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2.1.5 CONCLUSION

The methods described in Sections 2.1.1 through 2.1.4 were used at BVPS to identify the SSCs 
that are within the scope of license renewal and to identify those structures and components 
requiring aging management review. The methods are consistent with and satisfy the 
requirements of 10 CFR 54.4 and 10 CFR 54.21(a)(1).  
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2.2 PLANT LEVEL SCOPING RESULTS

Tables 2.2-1, 2.2-3, and 2.2-4 list the mechanical systems, electrical and I&C systems, and 
structures, respectively, that are within the scope of license renewal for BVPS. For mechanical 
systems, a reference is given to the section which describes the system. For electrical systems, 
no description is necessary since electrical systems are in scope by default (see Section 2.5). 
For structures, a reference is given to the section that includes the structure in the evaluation.  

Tables 2.2-2 and 2.2-5 list the systems and structures, respectively, that do not meet the criteria 
specified in 10 CFR 54.4(a) [Reference 1.3-3] and are therefore excluded from the scope of 
license renewal. For each system listed in Table 2.2-2, a reference (if applicable) is provided to 
the section of the UFSAR that describes the system. For structures, a brief description of the 
building function is provided. None of the structures listed in Table 2.2-5 house safety-related 
equipment.  

The list of systems and structures identified in these tables and determination of system 
boundaries is based on the plant database (controlled Q” designation list) and documents 
reviewed during the scoping process described in Section 2.1.1. System (Table 2.2-1) and 
structure (Table 2.2-4) intended functions are identified in the section referenced in their 
respective tables. Nonsafety-related components whose failure could prevent satisfactory 
accomplishment of safety functions (10 CFR 54.4(a)(2)) due to the potential for a physical 
interaction were evaluated and included with the appropriate parent system aging management 
review. Structural commodities associated with mechanical systems, such as pipe supports and 
insulation, are evaluated with the structural bulk commodities.  

 .
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Table 2.2-1
Mechanical Systems

Within the Scope of License Renewal
 

System 
Number System Name LRA Section

06 Reactor Coolant System 2.3.1.3

06A Reactor Vessel 2.3.1.1

06B Reactor Vessel Internals 2.3.1.2

07 Chemical and Volume Control System 2.3.3.5

08 Boron Recovery and Primary Grade Water 
System

2.3.3.3

09 Reactor Plant Vents and Drains 2.3.3.27

10 Residual Heat Removal System 2.3.2.2

11 Safety Injection System 2.3.2.3

12 Containment Vacuum and Leak Monitoring 
System

2.3.3.9

13 Containment Depressurization System 2.3.2.1

14A Reactor Plant Sample System 2.3.3.26

14C Post-Accident Sample System 2.3.3.22

15 Primary Component and Neutron Shield 
Tank Cooling Water System

2.3.3.24

16 Supplementary Leak Collection and 
Release System

2.3.3.32

17 Liquid Waste Disposal System 2.3.3.21

18 Solid Waste Disposal System 2.3.3.31

19 Gaseous Waste Disposal System 2.3.3.20

20 Fuel Pool Cooling and Purification System 2.3.3.19
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21 Main Steam System 2.3.4.7

22 Condensate System (Unit 1 only) 2.3.4.4

24A Main Feedwater System 2.3.4.6

24B Auxiliary Feedwater System 2.3.4.1

25 Steam Generator Blowdown System 2.3.4.9

26 Main Turbine and Condenser System 2.3.4.8

27 Auxiliary Steam System 2.3.4.2

29 Chilled Water System 2.3.3.6

30 River Water System (Unit 1 only) 2.3.3.28

30 Service Water System (Unit 2 only) 2.3.3.30

32 Water Treatment System 2.3.4.10

33 Fire Protection System 2.3.3.18

34 Compressed Air System 2.3.3.7

36A Emergency Diesel Generators and 
Support Systems

2.3.3.11

41A Building Services Hot Water Heat System 2.3.4.3

41B Glycol Heating System (Unit 1 only) 2.3.4.5

41C Domestic Water System 2.3.3.10

41D Building and Yard Drains System 2.3.3.4

43 Radiation Monitoring System 2.3.3.25

Table 2.2-1
Mechanical Systems

Within the Scope of License Renewal
 (continued)

System 
Number System Name LRA Section
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44A Area Ventilation Systems - Control Area 2.3.3.1

44B Area Ventilation Systems - Cooling 2.3.3.2

44C Area Ventilation Systems - Reactor 
Containment Building

2.3.3.2

44D Area Ventilation Systems - Auxiliary 
Building (Unit 2 only)

2.3.3.2

44E Area Ventilation Systems - Air 
Conditioning Systems (Unit 1 only)

2.3.3.2

44F Area Ventilation Systems - Miscellaneous 2.3.3.2

45F Security Diesel Generator System 
(Common)

2.3.3.29

46 Post-Design Basis Accident Hydrogen 
Control System

2.3.3.23

47 Containment System 2.3.3.8

58E Emergency Response Facility Substation 
System (Common)

2.3.3.17

Table 2.2-1
Mechanical Systems

Within the Scope of License Renewal
 (continued)

System 
Number System Name LRA Section
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Table 2.2-2
Mechanical Systems

Not Within the Scope of License Renewal
 

System No. System Name UFSAR Reference

14B Turbine Plant Sample System Unit 1: Section 9.6
Unit 2: Section 9.3.2.2

22A Condensate System (Unit 2 only) Unit 2: Section 10.4.7

22B Condensate Polishing System (Unit 2 
only)

Unit 2: Section 10.4.6.2.1

23A Extraction Steam System Unit 1: Section 10.3.3.2
Unit 2: Section 10.4.11

23B Heater Drains System Unit 1: Section 10.3.5.2.1
Unit 2: Section 10.4.7.2

27B Auxiliary Boiler System (Unit 2 only) Unit 2: Section 10.4.10.2

28 Turbine Plant Component Cooling 
Water System

Unit 1: Section 10.3.9
Unit 2: Section 9.2.7

31 Circulating Water System Unit 1: Section 10.3.4
Unit 2: Section 10.4.5

35 Main Generator and Transformer 
System

Unit 1: Section 10.3.3
Unit 2: Section 10.2.2.4; 10.2.2.5

41E Warehouse Steam Heating System 
(Unit 1 only)

Unit 1: None

42 Sewage Treatment System Unit 1: None
Unit 2: Section 9.2.4.2

44D Area Ventilation Systems - Auxiliary 
Building (Unit 1 only)

Unit 1: Section 9.13.2

44G Area Ventilation Systems - Condensate 
Polishing Building (Unit 2 only)

Unit 2: Section 9.4.16

58B Emergency Response Facility Fire 
Protection System (Common)

Unit 1: Section 9.10.2.3
Unit 2: None
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58D Emergency Response Facility 
Domestic Water System (Common)

Unit 1: None
Unit 2: None

58G Emergency Response Facility Heating, 
Ventilation and AC System (Common)

Unit 1: None
Unit 2: None

59A South Office Shop Building System 
(Common)

Unit 1: None
Unit 2: None

59B Primary Access Facility System 
(Common)

Unit 1: None
Unit 2: None

59C Outbuildings - Waste Handling Building 
System (Common)

Unit 1: None
Unit 2: None

Table 2.2-2
Mechanical Systems

Not Within the Scope of License Renewal
 (continued)

System No. System Name UFSAR Reference
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Electrical and Instrumentation and Controls Systems

Because of the bounding approach used for scoping electrical and I&C equipment, electrical and 
I&C commodities contained in electrical and mechanical systems are in scope by default.
Systems with mechanical components that meet the scoping criteria of 10 CFR 54.4 are listed in 
Table 2.2-1; those systems with mechanical components that are not within the scope of license 
renewal are listed in Table 2.2-2. Electrical and I&C equipment contained in these mechanical 
systems are included in the scope of license renewal by the bounding approach. Table 2.2-3
provides the list of electrical and I&C systems that do not include mechanical components, but 
meet the scoping criteria of 10 CFR 54.4. Descriptions of these electrical systems are not 
provided. UFSAR Chapters 7 and 8 describe most I&C and electrical systems.  

Table 2.2-3
Electrical and Instrumentation & Controls Systems

Within the Scope of License Renewal
 

System No. System Name

01 Reactor Control and Protection

02 Reactor Excore Instrumentation

03 Incore Instrumentation System

04 Plant Process Control System

05A Plant Computer System

05B Sequence of Events Computer System (Unit 1 only)
and
Annunciator System (Unit 2 only)

05C Emergency Response Facility and Safety Parameter Display 
System

05D Plant Safety Monitoring System (Unit 2 only)

05E Emergency Response Data System (Unit 1 only)

05F Network and Network Devices (Unit 1 only)

36B 4KV Station Service System

37 480 Volt Station Service System
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38 120 VAC Distribution and Lighting System

39 125 VDC Distribution System

40 Station Communications System

45A Loose Parts Monitoring System

45B Anticipated Transient Without Scram Mitigating System - 
Actuation Circuitry (Unit 1 only)
and
Seismic Instrumentation System (Unit 2 only)

45C Grounding System

45D Electric Heat Tracing System

45E Fault Recording System

45G Seismic Instrumentation System (Unit 1 only)

45H Annunciator Systems (Unit 1 only)

45I Meteorological Data Monitoring (Unit 1 only)

58C Plant Variable Computer System (Unit 1 only)

58F Emergency Response Facility Communications System 
(Common)

58I Atmospheric Radioactive Effluent Release Assessment System 
(Unit 1 only)

75 Miscellaneous System

80 Electrical Grid Equipment Beaver Valley / Midland Substation 
Switchyard (Common)

Table 2.2-3
Electrical and Instrumentation & Controls Systems

Within the Scope of License Renewal
 (continued)

System No. System Name
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Table 2.2-4
Structures

Within the Scope of License Renewal

Structure Name LRA Section

Alternate Intake Structure (Common) 2.4.1

Auxiliary Building 2.4.2

Boric Acid Tank Building (Unit 1 only) 2.4.3

Cable Tunnel 2.4.4

Chemical Addition Building (Unit 1 only) 2.4.5

Condensate Polishing Building (Unit 2 only) 2.4.6

Control Building (Unit 2 only) 2.4.7

Decontamination Building 2.4.8

Diesel Generator Building 2.4.9

Emergency Outfall (Unit 2 only) 2.4.10

Emergency Response Facility Substation 
Building (Common)

2.4.12

Emergency Response Facility Diesel Generator 
Building (Common)

2.4.11

Equipment Hatch Platform 2.4.13

Fuel Building 2.4.14

Gaseous Waste Storage Vault 2.4.15

Guard House (Common) 2.4.16

Intake Structure (Common) 2.4.17

Main Steam and Cable Vault 2.4.18

Pipe Tunnel 2.4.19
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Primary Demineralized Water Storage Tank Pad 
and Enclosure

2.4.20

Primary Water Storage Building (Unit 1 only) 2.4.21

Reactor Containment Building 2.4.22

Refueling Water Storage Tank and Chemical 
Addition Tank Pad and Surroundings

2.4.23

Relay Building (Common) 2.4.24

Safeguards Building 2.4.25

Service Building 2.4.26

Solid Waste Building (Unit 1 only) 2.4.27

South Office and Shops Building (Common) 2.4.28

Steam Generator Drain Tank Structure (Unit 1 
only)

2.4.29

Switchyard (Common) 2.4.30

Turbine Building 2.4.31

Valve Pit 2.4.32

Waste Handling Building (Unit 2 only) 2.4.33

Water Treatment Building (Unit 1 only) 2.4.34

Yard Structures 2.4.35

Table 2.2-4
Structures

Within the Scope of License Renewal

Structure Name LRA Section
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Table 2.2-5
Structures

Not Within the Scope of License Renewal

Structure Name Function

Administration Building (Common) Houses administrative offices.

Alternate Access Facility (Common) No longer used as the access point. Formerly, 
provided access into the protected area in 
addition to the Primary Access Facility.

Chlorine Building (Unit 1 only) No longer supports plant or equipment 
operation; previously, it housed chlorine for 
water treatment.

Cooling Tower The cooling tower reduces the temperature of 
the circulating water that flows through the main 
condenser tubes. The tower's collapse would not 
affect any in-scope SSCs.

Cooling Tower Pump House Houses the Cooling Tower circulating water 
pumps.

Discharge Structure (Common) Provides normal flowpath for plant discharge.

Emergency Response Facility (Common) Houses facilities related to emergency response.

Foam House (Unit 1 only) No longer supports plant or equipment 
operation. Formerly housed fire protection 
equipment for the Unit 1 auxiliary boiler fuel oil 
tank.

Generation Distribution Center (Common) Regional warehouse facility.

In-Plant Administration Building (Common) Houses administrative offices.

Meteorological Tower (Common) Supports instruments that provide information on 
weather and atmospheric conditions.

North Pipe Trench (Common) Houses nonsafety-related, cross-tie piping 
connecting the Unit 1 Turbine Building with the 
Unit 2 Pipe Tunnel.

Nuclear Construction Building (Common) Houses offices/shops for plant staff.
2.2 Plant Level Scoping Results Page 2.2-11



Beaver Valley Power Station 
License Renewal Application 

Technical Information
Old Steam Generator Storage Facility 
(Unit 1 only)

Stores steam generators and Reactor Vessel 
head removed from Unit 1, and provides storage 
space for future removal of Unit 2 Reactor 
Vessel head.

Paint Shop (Common) Used for painting and storing paint.

Perimeter Observation Towers Multiple towers from which the plant’s perimeter 
fencing is observed.

Personnel Walkway (Common) Bridge between Unit 1 and Unit 2.

Primary Access Facility (Common) Provides personnel access to the protected 
area.

SAPS Warehouse (Common) Houses plant inventory and equipment.

Simulator Addition (Common) Houses plant simulator classrooms and offices.

Simulator Building (Common) Houses plant simulator classrooms and offices.

Site Engineering Building (Common) Houses offices for plant staff.

South Pipe Trench (Common) Houses nonsafety-related, cross tie piping 
connecting the Unit 1 Fuel Building with the 
Unit 2 Condensate Polishing Building.

Storeroom (Unit 1 only) Houses maintenance supplies.

Substation Electrical Equipment Shed Houses nonessential electrical equipment.

Training Building (Common) Houses classrooms and offices.

VHF Radio Building (Common) Houses two base radios associated with the 
remote VHF consoles.

Warehouse (Common) Houses plant inventory and equipment.

Warehouse A (Common) Houses plant inventory and equipment.

Warehouse B (Common) Houses plant inventory and equipment.

Table 2.2-5
Structures

Not Within the Scope of License Renewal

Structure Name Function
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Warehouse C (Common) Houses plant inventory and equipment.

Warehouse D (Common) Houses plant inventory and equipment.

Waste Handling Building (Switchyard) (Common) Houses waste handling equipment.

Weld Shop (Unit 1 only) Houses welding tools and equipment used for 
steel component fabrication.

Table 2.2-5
Structures

Not Within the Scope of License Renewal

Structure Name Function
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2.3 SCOPING AND SCREENING RESULTS: 
MECHANICAL SYSTEMS

The license renewal scoping and screening results for BVPS mechanical systems are detailed in 
the following four sub-sections of Section 2.3:

• Reactor Vessel, Internals, and Reactor Coolant System (Section 2.3.1) 
• Engineered Safety Features (Section 2.3.2)
• Auxiliary Systems (Section 2.3.3)
• Steam and Power Conversion Systems (Section 2.3.4)

Specifically, this section provides the following information for the BVPS mechanical systems 
within the scope of license renewal listed in Table 2.2-1:

1. The system description;

2. A list of license renewal intended functions, including which criteria of 10 CFR 54 
require the system to be in-scope;

3. Reference to the applicable BVPS UFSAR section(s);

4. Reference to the applicable license renewal boundary drawing(s); and,

5. A list of mechanical component types that are subject to an aging management 
review with their associated component intended function(s).

Unless otherwise stated, the information provided in this section is applicable to BVPS Unit 1 and 
Unit 2.
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2.3.1 REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT 
SYSTEM

The following systems are included in this section.

• Reactor Vessel (Section 2.3.1.1)
• Reactor Vessel Internals (Section 2.3.1.2)
• Reactor Coolant System (Section 2.3.1.3)

2.3.1.1 Reactor Vessel

System Description  

The Reactor Vessel is a vertical, cylindrical pressure vessel that has a welded hemispherical 
bottom head, and a removable bolted, flanged and gasketed hemispherical upper closure head. 
The vessel contains the core, core support structures, control rods, and other vessel internals 
directly associated with the core. There are three inlet nozzles and three outlet nozzles spaced 
evenly around the vessel through which reactor coolant flows into and out of the Reactor Vessel. 
The vessel is supported by pads on the bottom of each of these six nozzles.

The reactor vessel closure head contains penetrations for the control rod drive mechanisms and 
core instrumentation. Note that the closure head for Unit 1 was replaced during refueling outage 
17 in the Spring of 2006. The bottom head of the vessel contains penetrations for the in-core 
instrumentation. 

Internal surfaces of the Reactor Vessel that are in contact with primary coolant are clad with a 
weld overlay of stainless steel. The exterior of the Reactor Vessel is insulated with canned 
stainless steel reflective sheets (Unit 1 and Unit 2) and canned borated fiberglass (Unit 2 only).

System Intended Functions  

10 CFR 54.4(a)(1):
• Serves as a pressure boundary for containing reactor coolant;
• Provides a barrier against the release of radioactivity;
• Supports and contains the reactor core and core support structures; and,
• Supports and guides reactor controls and instrumentation.
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10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Mitigates thermal shock (PTS).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below.  

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold. 

Components Subject to Aging Management Review  

Table 2.3.1-1 lists the component types that require aging management review and their 
intended functions.

Table 3.1.2-1, Reactor Vessel, Vessel Internals, and Reactor Coolant System – Reactor Vessel 
– Summary of Aging Management Evaluation, provides the results of the aging management 
review.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 4.2.2 Section 5.3.3

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-06-1 LR 2-06-1
LR 1-06-4 LR 2-06-2
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2.3.1.2 Reactor Vessel Internals  

System Description  

The Reactor Vessel Internals consist of three major assemblies: the lower core support structure 
(also known as the “lower internals”), the upper core support structure (also known as the “upper 
internals”), and the in-core instrumentation support structure (includes components that are part 
of the “upper internals” or the “lower internals”). These assemblies provide a number of functions, 
such as: core support; aligning, guiding and limiting movement of core components; directing 
coolant flow; and, providing shielding. 

The lower core support structure assembly consists of the core barrel, the core baffle, the lower 
core plate and support columns, the thermal shield or neutron shield pads, and the core support, 
which is welded to the core barrel. The lower core support structure is supported at its upper 

Table 2.3.1-1
Reactor Vessel

Components Subject to Aging Management Review
 

Component Type Intended Function
Bottom-mounted guide tube Pressure boundary 

Structural/Functional support

Closure head Pressure boundary 
Structural/Functional support

Core support pad and core guide lug Structural/Functional support

Head penetration Pressure boundary

Nozzle safe end and weld Pressure boundary

Nozzle Pressure boundary 
Structural/Functional support

Penetration Pressure boundary

Refueling seal ledge ring Pressure boundary

Vessel shell Pressure boundary 
Structural/Functional support
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flange from a ledge in the Reactor Vessel and its lower end is restrained from transverse motion 
by a radial support system attached to the vessel wall. Within the core barrel are an axial baffle 
and a lower core plate, both of which are attached to the core barrel wall and form the enclosure 
periphery of the assembled core. The lower core support structure and core barrel provide 
passageways and control for coolant flow. The lower core plate is positioned at the bottom level 
of the core below the baffle plates, and provides support and orientation for the fuel assemblies.

Unit 1 uses a one piece thermal shield that is fixed to the core barrel at the top with rigid bolted 
connections. Rectangular specimen guides in which material samples can be inserted and 
irradiated during reactor operation are welded to the outside of the thermal shield and extend to 
the top of the thermal shield. Unit 2 uses a neutron shield pad assembly consisting of four pads 
that are bolted and pinned to the outside of the core barrel. Specimen guides, in which material 
surveillance samples can be inserted and irradiated during reactor operation, are attached to the 
outside of the pads. 

The upper core support assembly consists of the upper support assembly and the upper core 
plate between which are contained support columns and rod cluster control assembly (RCCA) 
guide tube assemblies. The support columns establish the spacing between the upper support 
assembly and the upper core plate, and are fastened at the top and bottom to these plates. The 
support columns transmit the mechanical loadings between the upper support and upper core 
plate. The support columns also serve as a passageway for thermocouples.

The RCCA guide tube assemblies shield and guide the control rod drive shafts and control rods. 
The guide tube assemblies are fastened to the upper support and are guided by pins in the upper 
core plate for proper orientation and support. Additional guidance for the control rod drive shafts 
is provided by the upper guide tube, which is attached to the upper support plate and guide tube.

The in-core instrumentation support structures consist of an upper system (components of which 
are part of the “upper internals”) to convey and support thermocouples penetrating the vessel 
through the head, and a lower system (components of which are part of the “lower internals”) to 
convey and support flux thimbles penetrating the vessel through the bottom. The upper system 
contains instrumentation port columns which are slip-connected to in-line columns that are in turn 
fastened to the upper support plate. The thermocouples are carried through these port columns 
and the upper support plate at positions above their readout locations.

The lower in-core instrumentation support system uses Reactor Vessel bottom-mounted 
instrumentation columns (flux thimble guide tubes) which guide and protect the retractable, cold 
worked stainless steel flux thimbles that are pushed upward into the reactor core. The thimbles 
are closed at the leading ends and serve as the pressure barrier between the reactor pressurized 
water and the Containment atmosphere. 

All reactor internals are removable from the vessel for the purpose of their inspection as well as 
the inspection of the vessel internal surface.
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System Intended Functions  

10 CFR 54.4(a)(1):
• Directs the main flow of coolant through the core;
• Provides for secondary flows for cooling of the Reactor Vessel and internals;
• Maintains fuel alignment and limits fuel assembly movement;
• Provides gamma and neutron shielding;
• Provides guides for the incore instrumentation;
• Supports the reactor core; and,
• Provides support, orientation, guidance and protection of the RCCAs.

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):  None

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 3.2.2 Section 3.9N.5

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-06-1 LR 2-06-1
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Components Subject to Aging Management Review  

Table 2.3.1-2 lists the component types that require aging management review and their 
intended functions.

Table 3.1.2-2, Reactor Vessel, Vessel Internals, and Reactor Coolant System – Reactor Vessel 
Internals – Summary of Aging Management Evaluation, provides the results of the aging 
management review. l

2.3.1.3 Reactor Coolant System

System Description  

The purpose of the safety-related Reactor Coolant System (RCS) is to transfer the heat 
generated in the reactor core to the steam generators, where steam is produced to drive the 
turbine generator. The RCS consists of three similar heat transfer loops connected in parallel to 
the Reactor Vessel. Each loop contains an identical reactor coolant pump, inlet and outlet loop 
isolation valves, a steam generator, and interconnecting piping to various auxiliary or safety 
systems. The system also includes a pressurizer, connecting piping, pressurizer safety and relief 
valves, and pressurizer relief tank, which are necessary for operational pressure control. Borated 

Table 2.3.1-2
Reactor Vessel Internals

Components Subject to Aging Management Review
 

Component Type Intended Function
Core baffle / former assembly Direct flow 

Structural / functional support

Core barrel assembly Direct flow 
Radiation shielding 
Structural / functional support

Instrumentation support structure Structural / functional support

Lower internals assembly Direct flow 
Structural / functional support

RCCA guide tube assemblies Structural / functional support

Upper internals assembly Structural / functional support
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demineralized water is circulated in the system and acts as a neutron moderator and reflector, as 
a solvent for chemical shim control in the reactor core, and as a heat transfer medium.

During normal operation, coolant exiting the core is routed through tubes in the steam generator 
where heat is removed by cooler secondary system water, which is heated sufficiently to form a 
steam-water mixture. After leaving the steam generator, the reactor coolant flows into the reactor 
coolant pump and is discharged through a nozzle on the side of the pump. After leaving the 
pump, the coolant enters the cold leg inlet nozzles of the Reactor Vessel to begin the thermal 
cycle over again.

The Pressurizer and Pressure Relief Subsystem is connected to the RCS by a surge line on the 
loop "C" hot leg to accommodate volume changes of the reactor coolant due to changes in 
coolant temperature. The Pressurizer and Pressure Relief Subsystem maintains pressure in the 
RCS by the use of electric heaters, and prevents over pressurization of the RCS by spraying 
water into the steam volume to condense steam, and by actuation of power operated relief 
valves and safety valves. Two spray lines are provided to the Pressurizer, one from each of two 
separate cold leg sources, to allow spraying of the pressurizer steam volume with relatively 
cooler reactor coolant to minimize pressure increases beyond the control setpoint.

Unit 1 also has a reactor coolant gas vent system (a subsystem of the RCS) designed to vent 
gases from the reactor vessel head or pressurizer steam space during post-accident situations if 
large quantities of non-condensable gases collect in these high points. The system provides a 
vent path to the pressurizer relief tank or direct venting to Containment atmosphere. The reactor 
coolant gas vent system may also be used as an alternate letdown path to support post-fire safe 
shutdown. Unit 2 has a Reactor Vessel head vent system (a subsystem of the RCS for license 
renewal evaluations) that provides for the removal of non-condensable gases and for additional 
letdown capability from the RCS.

System Intended Functions  

10 CFR 54.4(a)(1):
• Serves as a pressure boundary to contain reactor coolant and limits the release of 

fission products;
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97;
• Provides RCS pressure control and limits pressure transients;
• Provides the borated water used as the core neutron moderator and reflector, and 

for chemical shim control;
• Provides the capability to monitor water level in the Reactor Vessel;
• Provides inputs to the Solid State Protection System;
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• Provides a Containment isolation function;
• Provides for the removal of the thermal energy produced by the core and its 

transfer to the steam generators from power operation through cold shutdown;
• Provides for reactor core cooldown by natural circulation and reflux condensation 

in the steam generator tubes;
• Provides indication of the margin to saturation of the primary coolant;
• Provides for venting non-condensable gases that inhibit core cooling following an 

accident using the reactor coolant gas vent system (Unit 1 only); and,
• Provides for the removal of non-condensable gasses and for additional letdown 

capability from the RCS using the Reactor Vessel head vent system (Unit 2 only).

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
systems, structures and components; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
areas prevents interactions that could affect safety-related systems, structures 
and components.

10 CFR 54.4(a)(3):
• Contains systems, structures and components relied upon in safety analyses or 

plant evaluations to perform a function that demonstrates compliance with 
regulations for EQ;

• Provides RCS Isolation to maintain RCS inventory to ensure that the core is 
cooled for the required coping duration (SBO);

• Provides for reactor core cooldown by natural circulation and reflux condensation 
in the steam generator tubes (SBO);

• Provides for the removal of the thermal energy produced by the core and its 
transfer to the steam generators from power operation through cold shutdown 
(FP);

• Provides alternate letdown flow path via the reactor coolant gas vent system 
during alternate safe shutdown (FP) (Unit 1 only);

• Provides alternate letdown flow path via the Reactor Vessel head vent system 
during alternate safe shutdown (FP) (Unit 2 only); and,

• Provides means for depressurizing the RCS during temperature reduction during 
shutdown following a plant fire (FP) (Unit 2 only).
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UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.1-3 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 4.2 Section 5.1

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-06-1 LR 2-06-1
LR 1-06-2 LR 2-06-2
LR 1-06-3 LR 2-06-5
LR 1-06-4 LR 2-07-1A
LR 1-07-1 LR 2-07-3
LR 1-07-4 LR 2-09-1
LR 1-09-1 LR 2-10-1
LR 1-10-1 LR 2-11-1
LR 1-11-1 LR 2-11-2
LR 1-11-2 LR 2-15-3
LR 1-15-5 LR 2-21-1
LR 1-21-1 LR 2-24-2A
LR 1-24-1 LR 2-25-1
LR 1-25-1 --
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Table 3.1.2-3, Reactor Vessel, Vessel Internals, and Reactor Coolant System – Reactor Coolant 
System – Summary of Aging Management Evaluation, provides the results of the aging 
management review.  

  

Table 2.3.1-3
Reactor Coolant System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Flexible hose (Unit 2 only) Leakage boundary (spatial) 
Pressure boundary

Heat exchanger (Unit 1 only) Heat transfer 
Pressure boundary

Hydraulic isolator Pressure boundary

Orifice Flow restriction 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pressurizer Pressure boundary 
Structural / functional support

Pressurizer relief tank Leakage boundary (spatial) 
Structural integrity (attached)

Reactor coolant pump Heat transfer 
Pressure boundary

Steam generator Direct flow 
Flow restriction 
Heat transfer 
Pressure boundary 
Structural/functional support

Thermal sleeve Pressure boundary
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Tubing Leakage boundary (spatial) 
Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Table 2.3.1-3
Reactor Coolant System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.3.2 ENGINEERED SAFETY FEATURES

The following systems are included in this section.  

• Containment Depressurization System (Section 2.3.2.1)
• Residual Heat Removal System (Section 2.3.2.2)
• Safety Injection System (Section 2.3.2.3)

2.3.2.1 Containment Depressurization System

System Description  

The purpose of the safety-related Containment Depressurization System is to cool and 
depressurize the Containment following a design basis accident. In addition, the system is 
capable of reducing and maintaining pressure in the Containment for an extended period of time 
following the design basis accident. The system also removes fission products from the 
Containment environment following a primary system break.

The Containment Depressurization System is composed of two subsystems: the Quench Spray 
System, and the Recirculation Spray System.

The Quench Spray System is designed to provide cold water from the refueling water storage 
tank (RWST), chemically treat the water and spray the Containment. The system is made up of 
two separate, parallel, 100% capacity trains, each consisting of a quench spray pump 
discharging to spray headers located near the top of the reactor Containment, and the 
associated piping and valves. Sodium hydroxide solution is added to the quench spray from the 
chemical addition tank (CAT) to improve removal of radioactive iodine from the Containment 
atmosphere and to control Containment sump pH.

The Recirculation Spray System provides a means for long-term cooling. It consists of four 50-
percent capacity pumps which recirculate water from the Containment sump through heat 
exchangers to spray Containment after a Containment Isolation Phase B signal and 
predetermined time delay. The time delay, which allows time for the Containment sump to be 
filled by the Quench Spray System and primary plant leakage, ensures adequate net positive 
suction head is available for the pumps. The water from the sump is recirculated through 
recirculation spray heat exchangers where it is cooled by the River Water (Unit 1 only) or Service 
Water (Unit 2 only) system. The cooled water is then used to spray the Containment and the 
cycle repeats itself for an extended period.
2.3 Scoping and Screening Results:  Mechanical Systems Page 2.3-15



Beaver Valley Power Station 
License Renewal Application 

Technical Information
The Unit 2 recirculation spray system also functions to provide water from the Containment sump 
to the RCS and to the Safety Injection System during the recirculation phase. The Unit 1
recirculation spray pumps can provide a backup supply to the suction of the charging pumps in 
the event of a failure of the Low Head Safety Injection Pumps.

The Containment sump was evaluated as part of the Reactor Containment Building in 
Section 2.4.22.  

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides Containment isolation function;
• Provides means for assessing plant conditions during and following an accident in 

support of NRC Regulatory Guide 1.97;
• Provides inputs to the Solid State Protection System for transfer from injection to 

recirculation mode of operation;
• Provides required supply of borated water to the quench spray, and low head and 

high head safety injection trains;
• Removes radioactive iodine from Containment atmosphere and controls the 

Containment sump pH level through the storage and addition of sodium hydroxide 
to the spray fluid;

• Provides positive seal against leakage of radioactive fluid;
• Quench and Recirculation Spray Subsystems are sized to depressurize the 

Containment following a loss-of-coolant accident (LOCA);
• Provides for cooling and depressurizing the Containment following a DBA and 

Containment spray actuation signal;
• Removes heat from the Containment for an extended period of time;
• Provides the means to supply Containment sump water to the suction of the high 

head safety injection pumps; and,
• Provides the means to recirculate Containment sump water directly to the RCS 

(Unit 2 only).

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.
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10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ; and,
• Provides make-up water from the RWST to the RCS for Appendix R Safe 

Shutdown (FP) and SBO.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below.  

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.2-1 lists the component types that require aging management review and their 
intended functions.

Table 3.2.2-1, Engineered Safety Features Systems – Containment Depressurization System – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 6.4 Section 6.2.2

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-11-1 LR 2-11-1
LR 1-13-1 LR 2-13-1
LR 1-13-2 LR 2-13-2
LR 1-15-5 LR 2-14C-1
LR 1-29-1 LR 2-29-3
LR 1-30-3 LR 2-30-3
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Table 2.3.2-1
Containment Depressurization System

Components Subject to Aging Management Review
 

Component Type Intended Function(s)
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Flexible hose Leakage boundary (spatial) 
Pressure boundary

Heat exchanger Heat transfer 
Leakage boundary (spatial) 
Pressure boundary

Orifice Flow restriction 
Leakage boundary (spatial) 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pump casing Leakage boundary (spatial) 
Pressure boundary

Spray nozzle Direct flow

Strainer body Leakage boundary (spatial) 
Pressure boundary

Strainer element Filtration

Tank Pressure boundary

Tubing Leakage boundary (spatial) 
Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)
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2.3.2.2 Residual Heat Removal System

System Description  

The purpose of the safety-related Residual Heat Removal (RHR) System is to transfer heat from 
the Reactor Coolant System (RCS) to the Primary Plant Component Cooling Water System to 
reduce the temperature of the reactor coolant to the cold shutdown temperature at a controlled 
rate during normal plant cooldown and maintain this temperature until the plant is started up. The 
system also transfers refueling water from the refueling cavity and transfer canal to the RWST at 
the end of refueling operations.

The RHR System consists of two redundant subsystems, each of which includes one pump and 
one heat exchanger, and associated piping and valves. During system operation, reactor coolant 
is pumped from an RCS hot leg through the RHR heat exchangers (where it is cooled by Primary 
Plant Component Cooling water), and then returned to RCS cold leg connections via the Safety 
Injection System accumulator discharge piping.

System Intended Functions  

10 CFR 54.4(a)(1):
• Forms a part of the RCS pressure boundary;
• Provides means for assessing plant conditions during and following an accident in 

support of NRC Regulatory Guide 1.97;
• Provides protection against over-pressurization and rupture of ECCS low 

pressure piping that could result in a loss of coolant accident;
• Provides Containment isolation function;
• Provides pressure relief for the RHR System while in operation; and,
• Provides means to remove reactor core decay heat and sensible heat from the 

RCS in order to achieve and maintain cold shutdown (Unit 2 only).

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ; and,
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• Provides the means to remove reactor core decay heat and sensible heat from the 
RCS in order to achieve and maintain cold shutdown (FP) (Unit 2 only).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below.  

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.2-2 lists the component types that require aging management review and their 
intended functions.

Table 3.2.2-2, Engineered Safety Features Systems – Residual Heat Removal System – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 9.3 Section 5.4.7

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-07-1 LR 2-07-1A
LR 1-10-1 LR 2-10-1
LR 1-15-5 LR 2-14A-2

-- LR 2-15-2
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2.3.2.3 Safety Injection System

System Description  

The purpose of the Safety Injection System (SIS) is to provide emergency cooling to the reactor 
core. The system is safety-related and is primarily comprised of pumps, tanks, valves, and 
associated piping and other components.

The SIS is described in two phases; the Injection Phase and the Recirculation Phase. The 
Injection Phase provides emergency core cooling and additional negative reactivity immediately 
following actuation. The Recirculation Phase provides long-term post-accident cooling by 
recirculating water from the Containment sump.  

Table 2.3.2-2
Residual Heat Removal System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Flexible Hose Pressure boundary

Heat Exchanger Heat Transfer 
Pressure Boundary

Orifice Flow restriction 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pump Casing Pressure boundary

Tubing Pressure boundary

Valve Body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)
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Injection Phase

The principal components used during the injection phase are accumulators, the charging/high 
head Safety Injection (HHSI) pumps and the low head Safety Injection (LHSI) pumps.

The accumulators are passive components consisting of tanks containing borated water with 
nitrogen gas overpressure. Each accumulator is connected to an RCS cold leg through check 
valves. During plant operation the pressure in the RCS is much higher than the pressure in the 
accumulators, so the check valves remain closed. During an accident, the check valves open 
and the water in the accumulators is forced into the RCS, assuring rapid core flooding for large 
breaks.

The charging/HHSI pumps perform charging functions during normal plant operations. The 
safety injection function of these pumps is described here, but the pumps are evaluated for 
license renewal with the Chemical and Volume Control System. On a Safety Injection signal, 
these pumps provide high pressure injection and add negative reactivity to the core. The suction 
of the HHSI pumps is diverted from the volume control tank to the refueling water storage tank 
(RWST) by the Safety Injection signal.

The LHSI pumps provide a high volume of water at low pressures. For large breaks, the RCS is 
depressurized and voided of coolant rapidly. In this situation, the LHSI pumps and the 
accumulators provide the high flow rate that is required to quickly recover the exposed fuel and 
limit possible core damage. 

Recirculation Phase

Unit 1: When the transfer to recirculation signal is generated, the LHSI pump suction valves from 
the Containment sump open. The suction of the charging/HHSI pumps is automatically shifted 
from the RWST to the discharge header of the LHSI pumps. The suctions of the LHSI pumps and 
charging/HHSI pumps from the RWST close. This alignment recirculates water from the 
Containment sump back to the RCS. If the LHSI pumps fail during recirculation, the outside 
recirculation spray pumps can supply suction to the charging/HHSI pumps by manual valve 
alignment.

Unit 2: Upon transfer to recirculation mode, the Containment sump water is recycled back to the 
RCS by the recirculation spray pumps, discharging through the LHSI headers to the HHSI 
pumps. The HHSI pumps then pump water to the loops.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides isolation against potential radioactive leakage into the RWST;
• Forms part of the RCS pressure boundary;
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• Provides means for assessing plant conditions during and following an accident in 
support of NRC Regulatory Guide 1.97;

• Provides passive injection of borated water into RCS upon RCS depressurization 
below the Safety Injection accumulator tank pressure;

• Provides protection against over-pressurization and rupture of Emergency Core 
Cooling System low pressure piping;

• Provides Containment isolation function;
• Provides source of emergency core cooling in response to a loss of coolant 

accident;
• Supports bleed and feed cooling if no other source of secondary heat sink is 

available;
• Isolates boron injection recirculation on a Safety Injection signal (Unit 1 only); and,
• Provides supply of gaseous nitrogen and instrument air to support RCS pressure 

relief, and feed and bleed functions (Unit 1 only).

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
areas prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ;
• Provides a normal and alternate flow path from the RWST to the charging pumps 

(FP) (Unit 1 only);
• Provides an injection path via the HHSI piping (FP) (Unit 1 only);
• Isolates the Safety Injection accumulators to allow RCS depressurization without 

accumulator injection into the RCS (FP) (Unit 1 only);
• Provides redundant HHSI flow paths from the RWST for RCS inventory control 

(FP) (Unit 2 only); and,
• Isolates or vents the Safety Injection accumulators to allow RCS depressurization 

without accumulator injection into the RCS (FP) (Unit 2 only).
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UFSAR References  

Additional system details are included in the UFSAR Sections identified below.  

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.2-3 lists the component types that require aging management review and their 
intended functions.

Table 3.2.2-3, Engineered Safety Features Systems – Safety Injection System – Summary of 
Aging Management Evaluation, provides the results of the aging management review.  

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 6.3 Section 6.3

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-06-2 LR 2-07-1A
LR 1-07-1 LR 2-11-1
LR 1-11-1 LR 2-11-2
LR 1-11-2 LR 2-13-2
LR 1-13-1 LR 2-14A-1
LR 1-34-6 --
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Table 2.3.2-3
Safety Injection System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Flexible Hose Leakage boundary (spatial) 
Pressure boundary

Heat Exchanger Heat Transfer 
Pressure Boundary

Orifice Flow restriction 
Leakage boundary (spatial) 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pump Casing Leakage boundary (spatial) 
Pressure boundary

Tank Leakage boundary (spatial) 
Pressure boundary

Tubing Leakage boundary (spatial) 
Pressure boundary

Valve Body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)
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2.3.3 AUXILIARY SYSTEMS

The following systems are included in this section:

• Area Ventilation Systems—Control Areas (Section 2.3.3.1)
• Area Ventilation Systems—Plant Areas (Section 2.3.3.2)
• Boron Recovery and Primary Grade Water System (Section 2.3.3.3)
• Building and Yard Drains System (Section 2.3.3.4)
• Chemical and Volume Control System (Section 2.3.3.5)
• Chilled Water System (Section 2.3.3.6)
• Compressed Air System (Section 2.3.3.7)
• Containment System (Section 2.3.3.8)
• Containment Vacuum and Leak Monitoring System (Section 2.3.3.9)
• Domestic Water System (Section 2.3.3.10)
• Emergency Diesel Generators and Air Intake and Exhaust System 

(Section 2.3.3.11)
• Emergency Diesel Generators—Air Start System (Section 2.3.3.12)
• Emergency Diesel Generators—Crankcase Vacuum System (Section 2.3.3.13)
• Emergency Diesel Generators—Fuel Oil System (Section 2.3.3.14)
• Emergency Diesel Generators—Lube Oil System (Section 2.3.3.15)
• Emergency Diesel Generators—Water Cooling System (Section 2.3.3.16)
• Emergency Response Facility Substation System (Common) (Section 2.3.3.17)
• Fire Protection System (Section 2.3.3.18)
• Fuel Pool Cooling and Purification System (Section 2.3.3.19)
• Gaseous Waste Disposal System (Section 2.3.3.20)
• Liquid Waste Disposal System (Section 2.3.3.21)
• Post-Accident Sample System (Section 2.3.3.22)
• Post-Design Basis Accident Hydrogen Control System (Section 2.3.3.23)
• Primary Component and Neutron Shield Tank Cooling Water System 

(Section 2.3.3.24)
• Radiation Monitoring System (Section 2.3.3.25)
• Reactor Plant Sample System (Section 2.3.3.26)
• Reactor Plant Vents and Drains System (Section 2.3.3.27)
• River Water System (Unit 1 only) (Section 2.3.3.28)
• Security Diesel Generator System (Common) (Section 2.3.3.29)
• Service Water System (Unit 2 only) (Section 2.3.3.30)
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• Solid Waste Disposal System (Section 2.3.3.31)
• Supplementary Leak Collection and Release System (Section 2.3.3.32)
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2.3.3.1 Area Ventilation Systems—Control Areas

System Description  

The purpose of the Control Area Ventilation System is to provide cooling, heating, ventilation, 
humidity control, filtration, pressurization, and smoke removal for the main control room area
(common to Unit 1 and Unit 2) and other Control Building areas (Unit 2 only). 

Although the control boards are functionally and physically separate, Unit 1 and Unit 2 share a 
common control room. The control room areas of both units are open to each other and are, 
therefore, within the same pressure boundary. The emergency control room pressurization 
systems used during accidents are shared by both units. Each unit has separate cooling and 
pressurization subsystems.

The Control Area Ventilation System includes two separate control room cooling and ventilation 
systems at each unit consisting of redundant air handling units, refrigeration condensing units, 
River Water (Unit 1 only) or Service Water (Unit 2 only) cooling coils, temperature control air 
compressors and controls (Unit 1 only), fans, and associated ductwork and dampers.

In the event of an accident, the control room is pressurized with filtered air from the Control 
Room Emergency Ventilation System (CREVS) pressurization system fans while the normal 
ventilation systems continue to operate in the 100% recirculation mode. Three CREVS 
subsystems serve the common control room. Any one of the three CREVS subsystems is 
capable of pressurizing the entire control room. Two CREVS subsystems are powered from train 
A and train B of Unit 2, respectively. The third CREVS subsystem is powered from either train A 
or train B of Unit 1.

The two CREVS subsystems powered from Unit 2 are fully automatic. Either of these CREVS 
subsystems can pressurize the control room with no operator actions. The CREVS subsystem 
powered from Unit 1 is not fully automatic. Its fan control switches are not maintained in the auto 
start position, and manual damper alignment is required. The Unit 1 subsystem is not credited by 
Unit 2.

Unit 2 has a separate Control Building air-conditioning subsystem that ventilates the remainder 
of the Control Building external to the control room. The intake and exhaust fans and cooling 
coils for this subsystem are located in the equipment room of the Auxiliary Building.

Self-contained breathing apparatus units and sufficient reserve air cylinders are available to 
support the minimum control room shift composition for at least five hours. Air cylinders brought 
from off-site locations may be used to extend capacity beyond five hours.

At Unit 2, miscellaneous backdraft dampers provide protection against over-pressurization 
following a carbon dioxide actuation from the Fire Protection System.
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System Intended Functions  

10 CFR 54.4(a)(1):
• Provides a means for adjusting the air flow to each zone in the control area;
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97;
• Provides essential support in the distribution of air from the emergency outdoor air 

pressurization fans and filters;
• Supplies filtered air to indefinitely maintain the pressurized condition in the main 

control area (when initiated due to a Containment isolation Phase B signal or high 
radiation level);

• Supplies control air to the Control Area Ventilation System (Unit 1 only);
• Supplies accumulators for inflation of bladders on the outside air isolation 

dampers (Unit 1 only);
• Provides for control room cooling under DBA conditions (Unit 1 only);
• Provides protection against CO2 over-pressurization (Unit 2 only); and,
• Ensures sufficient ventilation and heat removal capability for the entire Control 

Building (Unit 2 only).

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs (Unit 2 only).

10 CFR 54.4(a)(3):
• Provides a zonal barrier against the spread of fires (FP);
• Provides capability to detect and remove smoke and supply fresh air to areas 

served by the control room HVAC system (FP);
• Provides portable ventilation or smoke removal for the control room (FP);
• Supports the loss of the control room ventilation - normal post-fire (FP);
• Provides for the manual isolation of fire affected control room zones while 

permitting the remaining zones to continue to function (FP) (Unit 1 only);
• Provides conditioned air to the main control room, computer room and control 

room ventilation equipment room areas to maintain control room habitability 
during shutdown following a fire (FP) (Unit 2 only);
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• Provides isolation boundary to maintain CO2 and halon concentration (FP) (Unit 2 
only);

• Provides forced air heat removal from the control room complex via the control 
room supply and exhaust fans (SBO); and,

• Provides conditioned air to the control room complex (SBO) (Unit 1 only).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-1 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 9.13.4 Section 9.4.1

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-30-2 LR 2-29-2

LR 1-44A-1 LR 2-30-2
LR 1-44A-2 LR 2-33-1B
LR 1-44A-4 LR 2-33-2A

-- LR 2-33-3
-- LR 2-44A-1
-- LR 2-44A-2
-- LR 2-44A-3
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Table 3.3.2-1, Auxiliary Systems – Area Ventilation System—Control Area – Summary of Aging 
Management Evaluation, provides the results of the aging management review.   

Table 2.3.3-1
Area Ventilation Systems—Control Areas

Components Subject to Aging Management Review
 

Component Type Intended Function
Air dryer Pressure boundary

Bolting Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Damper housing Pressure boundary

Duct Pressure boundary 

Fan housing Pressure boundary 
Structural integrity (attached)

Filter housing Pressure boundary

Flexible connection Pressure boundary

Heat exchanger Heat transfer 
Leakage boundary (spatial) 
Pressure boundary 

Heater housing Pressure boundary

Isokinetic nozzle Pressure boundary

Moisture separator Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Tank Leakage boundary (spatial) 
Pressure boundary 

Tubing Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary
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2.3.3.2 Area Ventilation Systems—Plant Areas

Area Ventilation Systems consist of the following:

• Cooling (System Number 44B);
• Reactor Containment Building (System Number 44C);
• Auxiliary Building (System Number 44D) (Unit 2 only);
• Air Conditioning (System Number 44E) (Unit 1 only); and,
• Miscellaneous (System Number 44F).

System Description  

The purpose of the Area Ventilation Systems is to provide ventilation and to control temperatures 
for plant areas other than the Control Room. Portions of some of these systems are safety-
related. The systems consist primarily of air conditioning units, ducts, fans, filters, heat 
exchangers, piping, valves, dampers and associated controls and instrumentation. Various 
systems provide ventilation for areas or components as described below.

Cooling 

The areas serviced by this system are typically provided with an air handling unit which 
recirculates air to maintain the design condition temperature. The air handling unit is equipped 
with cooling coils (and heating coils in some applications) that condition the air drawn through the 
unit. Chilled water (and hot water, where applicable) systems supply the unit coils at Unit 1. Unit 
2 systems use Chilled Water or Service Water as a cooling medium, with some units also 
provided with hot water heating coils. Some Unit 2 areas include condenser-type air conditioning 
units. The Area Ventilation Systems—Cooling subsystems cool the following areas:

• Unit 1 Main Steam Valve Area;
• Unit 1 Safeguards Area;
• Unit 1 Cable Vault Area;
• Unit 1 Pipe Tunnel Area;
• Unit 1 Fuel Building;
• Unit 2 Main Steam Valve Area;
• Unit 2 North Safeguards Area;
• Unit 2 South Safeguards Area;
• Unit 2 Cable Vault and Rod Control Area;
• Unit 2 Pipe Tunnel Area;
• Unit 2 Fuel Building;
• Unit 2 Decontamination Building;
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• Unit 2 Motor Control Centers; and,
• Unit 2 Alternate Shutdown Panel.

Reactor Containment Building 

Containment Air Recirculation Cooling – Bulk air cooling of the Containment is achieved by air 
recirculation cooling systems with the recirculated air normally being cooled by chilled water. Unit 
1 can use River Water as a backup cooling medium, and Unit 2 can use Service Water as a 
backup cooling medium. Cooled air is discharged into common ductwork supplying the ventilated 
spaces. Air leaving the ventilated spaces is recirculated back to the supply fans via the annular 
space between the crane wall and Containment outside wall. 

Containment Iodine Filtration (called the Containment Atmosphere Filtration at Unit 2) – The 
filtration system within the Containment is used at the discretion of the plant operator. The 
system is not credited for any safety-related function or regulated event. 

Containment Purge Exhaust and Supply – During shutdown periods, Containment purging 
ventilation is provided by an exhaust system and supply system. This system also functions as a 
heating and ventilation system during periods of maintenance. The purge system exhaust duct is 
lined up to the Supplementary Leak Collection and Release System. Ductwork associated with 
this function is evaluated in that system. Containment purge includes safety-related Containment 
penetrations (Unit 2 only), but otherwise is not credited for any safety-related function or 
regulated event.

Control Rod Drive Mechanism Shroud Cooling – Cooling of the control rod drive mechanism 
shroud is provided by drawing Containment ambient air through the shroud and ductwork to fans. 
The fans discharge through component cooling water coil banks before returning the air to 
Containment ambient. Shroud cooling is not credited for any safety-related function or regulated 
event.

Auxiliary Building (Unit 2 only)

The Unit 1 Auxiliary Building Ventilation System is not credited for any safety-related function or 
regulated event. The Supplementary Leak Collection and Release system performs the credited 
ventilation functions for the Unit 1 Auxiliary Building.

Unit 2 Auxiliary Building air handling units include preheat coils using hot water as the heating 
medium, cooling coils using chilled water as the cooling medium, reheat coils using hot water as 
the heating medium, and motor-driven fans. Air is supplied to all levels through ductwork. The 
system is designed on a once-through basis, with the exception that some air is recirculated from 
the Auxiliary Building equipment room. The Emergency Exhaust Fan System, consisting of two 
axial flow exhaust fans, ductwork, and dampers, provides ventilation for the charging pump 
cubicles and component cooling water pumps general area in the event of a failure of normal 
ventilation.
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The two filter exhaust fans of the Supplementary Leak Collection and Release System are used 
to exhaust the air. Air is exhausted at a rate higher than the supply to maintain the buildings 
under a negative pressure.

Air Conditioning (Unit 1 only)

Switchgear Ventilation – Air exhausted from switchgear areas by the switchgear exhaust fan is 
ducted through an air filter, then a bank of six chilled water cooling coils. The conditioned air is 
then ducted to the suction side of the switchgear supply fan, where it is distributed to switchgear, 
rod control room, cable tray mezzanine, and the battery rooms. The cooling coils are cooled by a 
closed Chilled Water System. The chilled water is circulated by chilled water pumps to the 
switchgear ventilation system chillers. Cooling water for the chillers is supplied by the River 
Water System.

Various shops and office areas – Air handling units supply a mixture of outdoor and recirculated 
conditioned air. Return air fans exhaust air from the areas. A portion of the exhaust goes to the 
atmosphere and a portion is returned to the air handling units.

Miscellaneous

Most areas are ventilated by roof, wall or ducted fans that provide supply, exhaust, or some 
combination of these flows. Descriptions for some specific areas are provided below, for selected 
areas that have unique system features. 

Unit 1 Service Building – In addition to the Switchgear Cooling System, heated air in emergency 
switchgear is removed by one of two redundant continuously running emergency switchgear and 
battery room exhaust fans. In the event of a loss of offsite power and loss of normal switchgear 
supply fan, one of two redundant emergency switchgear and battery room supply fans is started. 
The fan will supply outside air for heat removal from the emergency switchgear and battery 
rooms. These fans are safety-related.

Unit 2 Emergency Switchgear Area – The emergency switchgear area is provided with two 
supply and two exhaust fans to remove heat. Both Train A fans operate together, and both Train 
B fans operate together. Either pair of fans will handle all ventilation requirements, regulating 
temperature by modulating outdoor air, return air, and exhaust air dampers. These fans are 
safety-related.

Intake Structure – Each pump cubicle is supplied by a Unit 1 fan. An additional fan is provided in 
the cubicle containing the motor-driven fire pump. Each cubicle containing a Unit 2 service water 
pump is also provided with a Unit 2 fan. These fans supply a mixture of outdoor air and 
recirculated air to the cubicles. Outdoor air supplied to the four cubicles is exhausted by way of 
vents in the upper section of the cubicle to the building interior and in turn to the atmosphere 
through exhaust roof hoods.
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Unit 1 Diesel Generator Building – Each of the two diesel generator rooms contains a ceiling-
mounted propeller exhaust fan, which discharges room air outdoors to dissipate excess 
equipment heat. Operation of either fan automatically opens its respective discharge damper, 
and opens the outdoor air intake double damper in that particular diesel generator room. Starting 
of either diesel generator engine will also cause its respective outdoor air intake double damper 
to open regardless of exhaust fan operation. At Unit 1, this outdoor air intake double damper 
provides combustion air into the room, and the diesel draws combustion air from the room. The 
Unit 2 diesels, however, draw combustion air directly from outside. 

System Intended Functions  

Area Ventilation Systems – Cooling (System 44B)

10 CFR 54.4(a)(1):
• Provides for the automatic termination of air flow in the Safeguards Area cooling 

subsystem upon receiving a Containment isolation Phase B signal (Unit 1 only);
• Provides the standby function for heat removal from the Alternate Shutdown 

Panel Room (Unit 2 only); and,
• Provides heat removal from areas containing safety-related equipment (Unit 2 

only).

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs (Unit 2 only); and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs (Unit 2 only).

10 CFR 54.4(a)(3):
• Prevents the spread of fire through ductwork (FP);
• Provides fan shutdown and automatic closure of ventilation dampers and doors 

for the east and west Cable Vaults served by total flooding gas extinguishing 
system (FP) (Unit 1 only);

• Provides isolation boundary to maintain CO2 concentration (FP) (Unit 2 only);
• Provides smoke venting of the Cable Vault and rod control areas, alternate 

shutdown panel room, and other safety-related areas (FP) (Unit 2 only);
• Provides ventilation for the Cable Vault, rod control areas and alternate shutdown 

panel room (FP) (Unit 2 only); and,
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• Contains components relied upon in safety analyses or plant evaluations to 
perform a function that demonstrates compliance with regulations for EQ (Unit 2
only).

Area Ventilation Systems – Reactor Containment Building (System 44C)

10 CFR 54.4(a)(1):
• Circulates and distributes cooled air to the ventilated spaces of the Containment 

(Unit 1 only);
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97 (Unit 2 only);
• Provides the means to maintain the bulk air temperature in Containment suitable 

for personnel and equipment operation during normal operation and a loss of 
offsite power (Unit 2 only); and,

• Provides a Containment purge isolation function (Unit 2 only).

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs (Unit 2 only).

10 CFR 54.4(a)(3):
• Enables the Emergency Diesel Generator loading by removing from service the 

Containment air recirculation units (SBO);
• Prevents the spread of fire through ductwork (FP) (Unit 2 only);
• Provides for removal of smoke and gas following a fire (FP) (Unit 2 only);
• Provides the means to maintain the bulk air temperature in Containment suitable 

for personnel and equipment operation during normal operation and a loss of 
offsite power (FP) (Unit 2 only); and,

• Contains components relied upon in safety analyses or plant evaluations to 
perform a function that demonstrates compliance with regulations for EQ (Unit 2
only).
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Area Ventilation Systems – Auxiliary Building (Unit 2 only) (System 44D)

10 CFR 54.4(a)(1):
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97;
• Performs an isolation function upon receipt of a Containment isolation Phase A 

signal; and,
• Evacuates the component cooling and charging pump areas and the Post-

Accident Sampling System room.

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Prevents the spread of fire through ductwork (FP);
• Provides for removal of smoke and gas following a fire (FP);
• Provides ventilation for safety-related areas including the charging pump cubicles 

and primary component cooling water pumps (FP); and,
• Contains components relied upon in safety analyses or plant evaluations to 

perform a function that demonstrates compliance with regulations for EQ.

Area Ventilation Systems – Air Conditioning (Unit 1 only) (System 44E)

10 CFR 54.4(a)(1): None

10 CFR 54.4(a)(2):
• The integrity of nonsafety-related, fluid-retaining components in safety-related 

area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Prevents the spread of fire through ductwork (FP);
• Provides fan shutdown and automatic closure of ventilation dampers and doors 

for the cable tray mezzanine served by total flooding gas extinguishing system 
(FP); and,
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• Provides smoke and/or carbon dioxide venting of the cable spreading room, the 
normal switchgear area, and the motor generator room (FP).

Area Ventilation Systems – Miscellaneous (System 44F)

10 CFR 54.4(a)(1):
• Supplies outdoor air to the Diesel Generator Building cubicles and discharges 

room air outdoors to dissipate excess equipment heat;
• Supplies a mixture of outdoor air and recirculated air to the River Water (Unit 1

only) or Service Water (Unit 2 only) pump cubicles to dissipate excess equipment 
heat;

• Supplies a temperature-controlled mixture of outdoor air and exhaust air to 
dissipate excess equipment heat; and,

• Removes heat and maintains proper ventilation to preclude the buildup of 
hydrogen in the battery rooms.

10 CFR 54.4(a)(2):
• Remove excess heat from the Auxiliary Intake Structure.

10 CFR 54.4(a)(3):
Unit 1 only:

• Provides for shutdown of exhaust fan, closure of intake and exhaust dampers and 
closure of doors upon carbon dioxide suppression system actuation for the diesel 
generator cubicles (FP);

• Provides manual smoke venting of the two EDG cubicles (FP);
• Provides smoke and/or carbon dioxide venting of the emergency switchgear 

areas (FP);
• Satisfies safe shutdown requirements for ventilation to the emergency switchgear 

and battery rooms and to the EDG rooms via portable ventilation - alternate 
system (FP);

• Prevents the spread of fire through ductwork (FP);
• Supplies combustion air for the EDGs and discharges room air outdoors to 

dissipate excess equipment heat (FP and SBO);
• Removes heat and maintains proper ventilation to preclude the buildup of 

hydrogen in the battery rooms (FP and SBO);
• Provides forced air heat removal from the Service Building emergency switchgear 

rooms (SBO); and,
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• Removes heat from Intake Structure cubicles to support river water pump 
operation (SBO).

Unit 2 only:

• Prevents the spread of fire/smoke through ductwork (FP);
• Provides isolation boundary in Diesel Generator Building cubicles to maintain 

carbon dioxide concentration (FP);
• Provides smoke and/or carbon dioxide venting of various areas containing safety-

related and safe-shutdown equipment (FP);
• Provides ventilation and the removal of dissipated heat loads from the emergency 

switchgear rooms and battery rooms (FP);
• Provides ventilation of Intake Structure cubicles (FP);
• Supplies combustion air for the EDGs and discharges room air outdoors to 

dissipate excess equipment heat (FP);
• EDG cubicle ventilation prevents the buildup of combustible fumes and dissipates 

excess equipment heat (SBO);
• Provides ventilation of Intake Structure pump cubicles under Unit 1 SBO 

conditions (SBO); and,
• Removes heat and maintains proper ventilation to preclude the buildup of 

hydrogen in the battery rooms (SBO).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections
9.13.2
9.13.5
9.13.6

Sections
9.4.3
9.4.6
9.4.7
9.4.8
9.4.9

9.4.10
9.4.11
9.4.12
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License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-2 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-16-1 LR 2-12-1
LR 1-29-2 LR 2-15-4
LR 1-33-3 LR 2-29-2

LR 1-44B-1 LR 2-29-3
LR 1-44E-1 LR 2-29-4
LR 1-44E-3 LR 2-30-2
LR 1-44F-1 LR 2-30-3
LR 2-44F-1 LR 2-33-2A

-- LR 2-41A-3
-- LR 2-41A-4
-- LR 2-44B-1
-- LR 2-44B-2
-- LR 2-44B-3
-- LR 2-44C-1
-- LR 2-44C-2
-- LR 2-44D-1
-- LR 2-44D-2
-- LR 2-44D-3
-- LR 2-44F-1
-- LR 2-44F-3
-- LR 2-44F-4
-- LR 2-44F-5
2.3 Scoping and Screening Results:  Mechanical Systems Page 2.3-41



Beaver Valley Power Station 
License Renewal Application 

Technical Information
Table 3.3.2-2, Auxiliary Systems – Area Ventilation System—Plant Areas – Summary of Aging 
Management Evaluation, provides the results of the aging management review.   

Table 2.3.3-2
Area Ventilation Systems—Plant Areas

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Damper housing Pressure boundary 
Structural integrity (attached)

Drip pan Leakage boundary (spatial)

Duct Pressure boundary 
Structural integrity (attached)

Fan housing Pressure boundary

Filter housing Pressure boundary

Flexible connection Pressure boundary

Flexible hose Pressure boundary

Heat exchanger (channel, plenum, shell, 
tube)

Heat transfer 
Leakage boundary (spatial) 
Pressure boundary

Isokinetic nozzle Pressure boundary

Orifice Flow restriction 
Pressure boundary 
Structural integrity (attached)

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Piping (used as duct) Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)
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2.3.3.3 Boron Recovery and Primary Grade Water System

System Description  

The purpose of the Boron Recovery and Primary Grade Water System is to provide makeup 
water to the Reactor Coolant System and to process reactor coolant letdown and liquid collected 
in the primary drains transfer tanks. The system is primarily nonsafety-related, and consists of 
pumps, tanks, heat exchangers, degasifiers, evaporators, and the required piping, valves and 
controls to operate the system. 

Degasifiers are used to reduce the concentration of dissolved and entrained gases in the primary 
coolant. This recovered gas is then discharged to the Gaseous Waste System for processing. 

Degasified liquid may be evaporated to extract the boric acid water and collect the condensed 
primary grade water for re-use. The primary grade water is stored in two tanks at Unit 1; these 
tanks supply both units for various uses in the reactor plant.

System Intended Functions  

10 CFR 54.4(a)(1):
• Serves as a pressure boundary for containing the RCS letdown flow from the 

Chemical and Volume Control System (Unit 2 only).

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support to safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ (Unit 2 only).
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UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold. 

Components Subject to Aging Management Review  

Table 2.3.3-3 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section

9.2
Sections

9.2.8
9.3.4.6

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-08-1 LR 2-08-1
LR 1-08-2 LR 2-08-2
LR 1-08-3 LR 2-08-3
LR 1-08-4 LR 2-15-1
LR 1-08-5 LR 2-15-6
LR 1-08-6 LR 2-17-1
LR 1-08-7 LR 2-18-1
LR 1-15-2 LR 2-20-1
LR 1-18-3 LR 2-27A-1
LR 1-27-2 --
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Table 3.3.2-3, Auxiliary Systems – Boron Recovery and Primary Grade Water System – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

Table 2.3.3-3
Boron Recovery and Primary Grade Water System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary (Unit 2 only) 
Structural integrity (attached)

Expansion joint (Unit 1 only) Leakage boundary (spatial)

Filter housing Leakage boundary (spatial)

Flexible hose Leakage boundary (spatial) 
Pressure boundary (Unit 2 only)

Heat exchanger (shell and channel) Leakage boundary (spatial) 
Pressure boundary (Unit 2 only)

Heat exchanger (tube / tubesheet) (Unit 2 
only)

Pressure boundary

Orifice Flow restriction (Unit 2 only) 
Leakage boundary (spatial) 
Pressure boundary (Unit 2 only)

Piping Leakage boundary (spatial) 
Pressure boundary (Unit 2 only) 
Structural integrity (attached)

Pump casing Leakage boundary (spatial)

Sight glass (Unit 1 only) Leakage boundary (spatial)

Strainer body Leakage boundary (spatial)

Tank Leakage boundary (spatial)

Tubing Leakage boundary (spatial) 
Pressure boundary (Unit 2 only)

Valve body Leakage boundary (spatial) 
Pressure boundary (Unit 2 only) 
Structural integrity (attached)
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2.3.3.4 Building and Yard Drains System

System Description  

The Building and Yard Drains System is a nonsafety-related system that provides drainage for 
normal non-radioactive leakage, leakage due to maintenance, precipitation, and sanitary drains. 
The system is not credited for any safety-related function or regulated event.

The Building and Yard Drains System is divided into four similar subsystems at Unit 1 and Unit 2:

• Floor Drains System, which collects and disposes of internal drainage from 
buildings;

• Oily Drains System, which collects drainage that may include equipment oil 
leakage. This subsystem includes oil separators that remove oil from the drainage 
prior to discharge of the waste water;

• Sanitary Drains System, which handles sewage from plumbing fixtures. The 
system directs drainage to the sewage treatment systems; and

• Roof and Yard Drains System, which directs drainage to the storm sewers.

Additionally, Unit 2 has a fifth subsystem, the Recirculation Spray Pump Casing Drains System. 
The drains in the Recirculation Spray Pump Casing Drains System have the potential to be 
radioactively contaminated. This subsystem is evaluated in the Reactor Plant Vents and Drains
System (Section 2.3.3.27).

System Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):
• The integrity of nonsafety-related, fluid-retaining components in safety-related 

areas prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Prevents the spread of fire through the drain system (FP) (Unit 1 only).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 9.7.2 Section 9.2.4
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License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold. 

Components Subject to Aging Management Review  

Table 2.3.3-4 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-4, Auxiliary Systems – Building and Yard Drains System – Summary of Aging 
Management Evaluation, provides the results of the aging management review.   

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-41D-1 LR 2-41D-2
LR 1-41D-2 LR 2-41D-4
LR 1-43-3 --

Table 2.3.3-4
Building and Yard Drains System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial)

Expansion joint Leakage boundary (spatial)

Flow controller Leakage boundary (spatial)

Oil interceptor Leakage boundary (spatial)

Piping Leakage boundary (spatial) 
Pressure boundary

Pump casing Leakage boundary (spatial)

Sight glass Leakage boundary (spatial)

Tank Leakage boundary (spatial)

Valve body Leakage boundary (spatial)
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2.3.3.5 Chemical and Volume Control System

System Description  

The Chemical and Volume Control System is a safety-related system, and is the primary support 
system for the RCS during all normal modes of plant operation. Charging and letdown flows 
maintain a programmed water level in the RCS pressurizer.

Reactor coolant is letdown to the Chemical and Volume Control System from the RCS cold leg. 
Letdown temperature is reduced by the regenerative heat exchanger. The letdown pressure is 
then reduced by restricting orifices. The letdown is further cooled by the non-regenerative heat 
exchanger. Downstream of the non-regenerative heat exchanger, a second pressure reduction 
occurs.

The letdown flow path then leads to demineralizers, a filter, and into the volume control tank. The 
charging pumps normally take suction from the volume control tank and return the purified 
reactor coolant to the RCS cold leg via the charging system. 

The bulk of the charging flow is returned to the RCS through the regenerative heat exchanger, 
where its temperature is increased. A parallel charging flowpath with a control valve is also 
provided from the regenerative heat exchanger outlet to the pressurizer spray line. This provides 
auxiliary spray to the vapor space of the pressurizer. 

A portion of the charging flow is directed to the reactor coolant pump seals via a seal water 
injection filter. High-pressure injection water is introduced to the reactor coolant pumps through a 
connection on the thermal barrier flange. Both the radial bearing and the seals are lubricated by 
the injection water.

The system also provides boric acid storage for reactivity control and makeup.

Additionally, the centrifugal charging pumps serve as the HHSI pumps in the Emergency Core 
Cooling System.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides a Containment isolation function;
• Forms part of the RCS pressure boundary;
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97;
• Supplies high head injection flow through established flow paths to the Safety 

Injection System;
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• Provides auxiliary spray to pressurizer vapor space for depressurization of the 
RCS and cooldown of the plant;

• Stores and is capable of supplying an amount of boric acid which always exceeds 
that required to borate the RCS to a cold shutdown concentration, assuming the 
rod cluster control assembly with the highest reactivity worth is stuck in its fully 
withdrawn position;

• Provides isolation against the potential for radioactive leakage into the RWST 
during and following a postulated design basis accident; and,

• Provides a continuous supply of filtered, borated water for reactor coolant pump 
seal injection and leak-off under normal, accident and post-fire conditions.

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ;
• Provides a continuous supply of filtered, borated water for reactor coolant pump 

seal injection and leak-off under normal, accident and post-fire conditions (FP);
• Provides reactor makeup/reactivity control and is capable of borating the RCS to 

cold shutdown (i.e., maintains a safe shutdown margin) by providing a boric acid 
solution through one of several flow paths, and from either one of two sources of 
boric acid (FP or SBO); and,

• Minimizes the loss of reactor coolant inventory (SBO).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below.  

BVPS Unit 1
UFSAR Section

BVPS Unit 2
UFSAR Section

Sections
6.3.2
9.1

Sections
6.3.2
9.3.4
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License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-5 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-06-3 LR 2-07-1A
LR 1-07-1 LR 2-07-1B
LR 1-07-2 LR 2-07-2
LR 1-07-3 LR 2-07-3
LR 1-07-4 LR 2-07-5
LR 1-07-5 LR 2-08-1
LR 1-08-1 LR 2-14A-2
LR 1-08-6 LR 2-14C-1

LR 1-14A-2 LR 2-15-2
LR 1-15-2 LR 2-15-5
LR 1-15-4 LR 2-18-1
LR 1-18-3 LR 2-30-2
LR 1-19-1 --
LR 1-27-2 --
LR 1-30-2 --
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Table 3.3.2-5, Auxiliary Systems – Chemical and Volume Control System – Summary of Aging 
Management Evaluation, provides the results of the aging management review.  

Table 2.3.3-5
Chemical and Volume Control System

Components Subject to Aging Management Review
 

Component Type Intended Function
Blender body Pressure boundary

Bolting Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Demineralizer Leakage boundary (spatial) 
Pressure boundary

Filter housing Pressure boundary

Flexible hose Leakage boundary (spatial) 
Pressure boundary

Gear box Pressure boundary

Heat exchanger Heat transfer 
Leakage boundary (spatial) 
Pressure boundary

Orifice Flow restriction 
Leakage boundary (spatial) 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pump casing Leakage boundary (spatial) 
Pressure boundary

Sight glass Leakage boundary (spatial) 
Pressure boundary

Sparger body Pressure boundary

Strainer body Leakage boundary (spatial) 
Pressure boundary

Tank Leakage boundary (spatial) 
Pressure boundary
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2.3.3.6 Chilled Water System

System Description  

The Chilled Water System includes safety-related Containment penetration piping and 
instrumentation, but is otherwise a nonsafety-related Auxiliary System designed to provide 
cooling to various plant components. 

The Chilled Water System consists of three chillers at each unit. River Water (Unit 1 only) or 
Service Water (Unit 2 only) is supplied to the condensers via booster pumps. Chilled water is 
circulated through the chillers and the various cooling loads by chilled water circulation pumps. 
Each chiller has its own circulation pump. The system is designed to deliver water at 45°F to 
various station process and ventilation loads. 

In the event the Chilled Water System is unavailable, River Water (Unit 1 only) or Service Water 
(Unit 2 only) can be supplied as backup cooling water to the Containment air recirculation cooling 
coils.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97; and,
• Provides a Containment isolation function.

Tubing Leakage boundary (spatial) 
Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Table 2.3.3-5
Chemical and Volume Control System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections
9.4.1.2
9.4.3.2

Section
9.2.2.2

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-13-1 LR 2-13-2
LR 1-19-1 LR 2-19-1
LR 1-19-2 LR 2-19-2
LR 1-29-1 LR 2-29-2
LR 1-29-2 LR 2-29-3

-- LR 2-29-4
-- LR 2-44A-1
-- LR 2-44B-1
-- LR 2-44B-2
-- LR 2-44B-3
-- LR 2-44C-1
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Components Subject to Aging Management Review  

Table 2.3.3-6 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-6, Auxiliary Systems – Chilled Water System – Summary of Aging Management 
Evaluation, provides the results of the aging management review.   

-- LR 2-44D-1
-- LR 2-44D-2
-- LR 2-44D-3

Table 2.3.3-6
Chilled Water System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural Integrity (attached)

Heat exchanger Leakage boundary (spatial)

Orifice Leakage boundary (spatial)

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural Integrity (attached)

Pump casing Leakage boundary (spatial)

Sight Glass Leakage boundary (spatial)

Strainer body Leakage boundary (spatial)

Tank Leakage boundary (spatial)

Tubing Leakage boundary (spatial)

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural Integrity (attached)

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
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2.3.3.7 Compressed Air System

System Description  

The Compressed Air System includes safety-related Containment penetration piping and 
instrumentation, and safety-related components in the Intake Structure to support inflating flood 
door seals, but is otherwise a nonsafety-related Auxiliary System designed to provide adequate 
compressed air capacity of suitable quality and pressure for normal station service and 
instrumentation.

The Compressed Air System is made up of several subsystems:

• Station Air System;
• Instrument Air System;
• Containment Instrument Air System;
• Condensate Polishing Air System (Unit 2 only); and,
• Intake Structure and Unit 1 Cooling Tower Pump House Air Systems.

The Station Air System is supplied by two air compressors. Two station air receiver tanks and the 
necessary pipes and valves deliver the air to numerous plant locations for maintenance 
personnel use. This system also supplies raw air to the instrument air system. Station Air can be 
supplied inside the Containment through a pipe penetration. 

The Instrument Air System includes filters, air dryers, and a receiver tank. The system has the 
necessary pipes and valves to deliver this air to numerous air loads. This system also has 
bypass filters which can be used during system upsets or dryer maintenance. The function of this 
system is to provide clean, dry air to the station's air operated components. At Unit 1, this system 
is the normal supply to the Containment Instrument Air system. At Unit 2, the Instrument Air 
System provides a backup supply to the Containment Instrument Air System.

The Unit 1 Containment Instrument Air System is supplied by the Station Instrument Air System 
via an air-operated Containment isolation trip valve. The Unit 2 Containment Instrument Air 
System is normally supplied by rotary, water seal air compressors. A refrigerant type air dryer is 
supplied to dry the air. Two receiver tanks are installed in the system. One receiver tank is 
located outside of the Containment. An additional receiver is located inside the Containment. The 
function of this system is to provide clean, dry air to the air operated components in the 
Containment.

The Unit 2 Condensate Polishing Air System consists of an air compressor, a receiver tank, and 
the necessary pipes and valves. The Condensate Polishing air compressor is normally only used 
when there is heavy air demand in the Condensate Polishing System. The function of this system 
is to supply raw compressed air to the Condensate Polishing System and to provide a backup air 
supply to the Station Air System. 
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In the event of a loss of both station air compressors (and, at Unit 2, the condensate polishing air 
compressor), a diesel-driven air compressor is available to supply air to the instrument air lines to 
enable operation of critical air-operated valves and controllers.

The Intake Structure and the Unit 1 Cooling Tower Pump House each contain an independent 
compressed air system to supply the loads in the respective building. Additionally, the Intake 
Structure includes air tanks that have sufficient capacity to inflate and maintain flood door seals 
at the required pressure for the duration of the Probable Maximum Flood. These tanks are filled 
from compressed air or gas bottles, and do not rely upon the system compressors.

Operation of the Unit 2 Compressed Air System (i.e., supplying compressed air) is credited for 
operation of some air-operated valves associated with charging and letdown flowpaths, thermal 
barrier cooling, and RHR flow control during post-fire shutdown. The supply of compressed air is 
not credited for any other license renewal intended function at Unit 2. The supply of air from 
Unit 1 compressors is not credited for any intended function, although Unit 1 credits the storage 
of compressed air or gas in accumulator tanks for operation of inflatable flood door seals in the 
Intake Structure. Additionally, both units include Containment penetrations that provide a safety-
related pressure boundary function.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides Containment isolation function;
• Provides means for assessing plant conditions during and following an accident in 

support of NRC Regulatory Guide 1.97; and,
• Provides sufficient air capacity to inflate and maintain the Intake Structure pump 

cubicle flood door seals at the required pressure for the duration of the probable 
maximum flood.

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs (Unit 2 only).

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ;
• Ensures steam line isolation in the event of a 10 CFR 50 Appendix R design basis 

fire (FP) (Unit 1 only). (Note: This active function requires only a vent flowpath. 
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Piping integrity is not required, and no components are credited with performing 
this function. Since components have no license renewal intended function, no 
further evaluation is required.);

• Provides compressed air to position air-operated valves required for post-fire safe 
shutdown (FP) (Unit 2 only); and,

• Provides a Containment isolation function (SBO) (Unit 2 only).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-7 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 9.8 Section 9.3.1

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-34-1 LR 2-07-1A
LR 1-34-2 LR 2-15-2
LR 1-34-8 LR 2-15-3

-- LR 2-34-1A
-- LR 2-34-1B
-- LR 2-34-2
-- LR 2-34-3
-- LR 2-34-10
-- LR 2-34-11
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Table 3.3.2-7, Auxiliary Systems – Compressed Air System – Summary of Aging Management 
Evaluation, provides the results of the aging management review.   

Table 2.3.3-7
Compressed Air System

Components Subject to Aging Management Review
 

Component Type Intended Function
Air dryer Leakage boundary (spatial) 

Pressure boundary

Bolting Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Chemical injector Pressure boundary

Filter housing Leakage boundary (spatial) 
Pressure boundary

Flexible hose Pressure boundary

Heat exchanger Heat transfer 
Leakage boundary (spatial) 
Pressure boundary

Moisture separator Leakage boundary (spatial) 
Pressure boundary

Orifice Flow restriction 
Leakage boundary (spatial) 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pump casing Pressure boundary

Sight glass Leakage boundary (spatial)

Silencer Pressure boundary

Strainer body Leakage boundary (spatial)

Tank Pressure boundary

Trap body Leakage boundary (spatial)
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2.3.3.8 Containment System

System Description  

The Containment System supports the maintenance of the Containment pressure boundary. It 
contains the mechanical components that are associated with the personnel airlock and the 
equipment hatch emergency airlock. These mechanical components include piping, valves and 
instruments associated with the airlock pressure instrumentation, equalization, or testing. It also 
includes the actuators, pumps, tanks, piping components and valves associated with the airlock 
door hydraulic operating mechanisms. The system contains safety-related components. All other 
components associated with the Containment structure are evaluated as structural components 
in Section 2.4.22, Reactor Containment Building.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides pressure boundary or essentially leak tight barrier to protect public 

health and safety in the event of any postulated design basis events.

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

Tubing Leakage boundary (spatial) 
Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Table 2.3.3-7
Compressed Air System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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10 CFR 54.4(a)(3): None

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-8 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-8, Auxiliary Systems – Containment System – Summary of Aging Management 
Evaluation, provides the results of the aging management review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 5.2.4.8 Section 3.8.1.1.3.2

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-47-1 LR 2-47-1

Table 2.3.3-8
Containment System

Components Subject to Aging Management Review
 

Component Type Intended Function
Actuator housing Leakage boundary (spatial)

Bolting Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Flexible hose Leakage boundary (spatial)

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)
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2.3.3.9 Containment Vacuum and Leak Monitoring System

System Description  

The Containment Vacuum and Leakage Monitoring System produces and maintains 
subatmospheric pressure in the Containment during normal operation, and is used to determine 
the leakage rate into or out of Containment during normal operation and periodic tests. Portions 
of the Containment Vacuum and Leakage Monitoring System are safety-related.

The Containment Vacuum and Leakage Monitoring System consists of ejectors, vacuum pumps, 
piping, valves and instrumentation.

The Containment vacuum ejector uses Auxiliary Steam to remove air from the Containment 
structure to create a subatmospheric pressure prior to plant operation. Once the subatmospheric 
condition is achieved, it is maintained by the vacuum pumps.

The discharges of the Containment vacuum pumps are combined and pass through a flow 
indicator and integrator to the Gaseous Waste Disposal System. There is also a tap on the 
suction line of each pump, which connects to the Post-Design Basis Accident Hydrogen Control 
System.

Pump casing Leakage boundary (spatial)

Sight glass Leakage boundary (spatial)

Strainer body Leakage boundary (spatial)

Tank Leakage boundary (spatial)

Tubing Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Table 2.3.3-8
Containment System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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The system also provides instrument piping for Containment pressure measurement, and 
provides the sample and return flowpath for the Containment air particulate and gaseous activity 
radiation monitor. The monitor is evaluated in the Radiation Monitoring System. The 
Containment vacuum pumps provide an alternate method of sampling the Containment air in the 
event the activity monitor pump is out of service.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides a Containment isolation function;
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97;
• Measures Containment total pressure and generates Safety Injection, 

Containment isolation Phase A (CIA), Containment isolation Phase B (CIB) and 
steam line isolation trip signals subsequent to appropriate setpoints being 
exceeded; and,

• Samples the Containment atmosphere for particulate and gaseous activity (Unit 2 
only).

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• System contains SSCs relied upon in safety analyses or plant evaluations to 

perform a function that demonstrates compliance with regulations for EQ.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section
5.4.2

Sections
6.2.4.2
9.5.10
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License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-9 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-9, Auxiliary Systems – Containment Vacuum and Leak Monitoring System – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-12-1 LR 2-12-1
LR 1-46-1 LR 2-12-2

-- LR 2-14C-2
-- LR 2-43-21

Table 2.3.3-9
Containment Vacuum and Leak Monitoring System
Components Subject to Aging Management Review

 
Component Type Intended Function

Bolting Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Ejector Leakage boundary (spatial) 
Structural integrity (attached)

Flexible hose Leakage boundary (spatial) 
Pressure boundary

Heater body Pressure boundary

Moisture separator Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)
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2.3.3.10 Domestic Water System

System Description  

The Domestic Water System is a nonsafety-related system that supplies softened water as 
required to various plant areas for sanitation, emergency showers, and eye wash stations. 
Domestic water is also used to fill drain traps and can be used as an alternate supply of cooling 
to the Unit 2 station air compressors. The system is not credited for any safety-related function or 
regulated event.

The system contains piping components, valves, pumps, water softener (not used), tanks and 
water heaters.

The Domestic Water System is currently supplied by the Midland Water System. Prior to the 
connection to the Midland supply, the site processed and stored all of the required domestic 
water without a supply from a municipal system.

Orifice Flow restriction 
Leakage boundary (spatial) 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pump casing Leakage boundary (spatial) 
Structural integrity (attached)

Strainer body Leakage boundary (spatial)

Trap body Leakage boundary (spatial)

Tubing Leakage boundary (spatial) 
Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Table 2.3.3-9
Containment Vacuum and Leak Monitoring System
Components Subject to Aging Management Review

 (continued)
Component Type Intended Function
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The Midland system supply pressure is satisfactory for all site needs. Therefore, the portions of 
the system previously used to process, store, and pressurize domestic water are no longer in 
service and are isolated in the field. However, no Domestic Water System equipment or 
components were retired, and they are available for use if the need ever arises.

System Intended Functions  

10 CFR 54.4(a)(1): None

10 CFR 54.4(a)(2):
• The integrity of nonsafety-related, fluid-retaining components in safety-related 

areas prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3): None

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-10 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections

9.11.2
9.11.3

Section
9.2.4

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-41C-1 LR 2-41C-1
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Table 3.3.2-10, Auxiliary Systems – Domestic Water System – Summary of Aging Management 
Evaluation, provides the results of the aging management review.   

2.3.3.11 Emergency Diesel Generators and Air Intake and Exhaust 
System

The Emergency Diesel Generator (EDG) System for each unit consists of two safety-related 
engine/generator sets, each of which is dedicated to an emergency train. Each engine/generator 
set includes all of the necessary controls and support equipment that is required to start, run, 
sequence and load the EDG in the emergency mode to meet the plant's operational 
requirements. Upon a loss of voltage to an emergency bus, the EDG will automatically start, 
energize the bus and then sequence on the emergency loads to the emergency bus. The EDG 
will carry the load, up to its full load rating, for up to seven days.

Each EDG also contains controls to allow the EDG to be synchronized to the station's power 
supply and operated at full load to demonstrate that the EDG is operational.

Table 2.3.3-10
Domestic Water System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial)

Heat exchanger Leakage boundary (spatial)

Level gage Leakage boundary (spatial)

Piping Leakage boundary (spatial)

Pump casing Leakage boundary (spatial)

Strainer body Leakage boundary (spatial)

Tank Leakage boundary (spatial)

Valve body Leakage boundary (spatial)

Water hammer arrestor Leakage boundary (spatial)
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Each EDG includes mechanical support equipment that can be grouped into six subsystems, 
addressed as identified in the following Sections. Each subsystem includes safety-related 
subcomponents of the diesel generator.

1. Emergency Diesel Generators and Air Intake and Exhaust System (see System 
Description following this list)

2. Emergency Diesel Generators—Air Start System (Section 2.3.3.12)

3. Emergency Diesel Generators—Crankcase Vacuum System (Section 2.3.3.13)

4. Emergency Diesel Generators—Fuel Oil System (Section 2.3.3.14)

5. Emergency Diesel Generators—Lube Oil System (Section 2.3.3.15)

6. Emergency Diesel Generators—Water Cooling System (Section 2.3.3.16)

System Description  

The Unit 1 diesels draw combustion air from within the Diesel Generator Building. Combustion air 
for the Unit 2 diesels is drawn from outside the Diesel Generator Building and is separated from 
the exhaust such that intake air will not be diluted or contaminated by exhaust products.

A turbocharger is used to provide the volume of air needed for combustion and scavenging. The 
air from the blower is raised to a higher pressure and likewise to a higher temperature. The air 
temperature is reduced by passing it through aftercoolers, making cooled air of greater density 
and therefore providing more oxygen to the engine. 

The diesels have exhaust silencers, and exhaust at the building roof level in protected 
enclosures.

The synchronous generators of the Unit 1 EDG engine/generator sets are cooled using forced air 
ventilation with integral fans (blowers). Although the forced air provided by these fans/blowers is 
not combustion air, it is evaluated with the corresponding Auxiliary System that provides forced 
air to the engine of each EDG. 

The synchronous generators of the Unit 2 EDG engine/generator sets are cooled by rotating 
blades attached internally to the generator rotors. The blades draw air in through both end cover 
screens, force air flow past the stator and exhaust it through side vents to ambient. Although the 
forced air provided by these internal blades is not combustion air, it is evaluated with the 
corresponding Auxiliary System that provides forced air to the engine of each EDG.
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System Intended Functions

EDG System  

10 CFR 54.4(a)(1):
• Powers the emergency loads (as required) up to the full load rating of the engine 

for up to 7 days; and,
• Supplies AC power to the emergency buses of the 4kV Station Service System 

ensuring required power for safe shutdown.

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Supplies AC power to the emergency buses of the 4kV Station Service System 

ensuring required power for safe shutdown (FP).
• Provides an alternate AC power source of sufficient capacity and capability to 

operate opposite unit SBO loads (during hours 1 to 4) (SBO); and,
• Provides an alternate AC source with a target reliability of 0.975 (SBO).

EDG Air Intake and Exhaust System  

10 CFR 54.4(a)(1):
• Provides needed support for the reliable operation of the diesel engine. 

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):  None, except as a combined support for the EDGs.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 8.5.2.4 Section 9.5.8
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License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-11 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-11, Auxiliary Systems – Emergency Diesel Generators and Air Intake and Exhaust 
System – Summary of Aging Management Evaluation, provides the results of the aging 
management review.   

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-36-5 LR 2-36-2

Table 2.3.3-11
Emergency Diesel Generators and Air Intake and Exhaust System

Components Subject to Aging Management Review
 

Component Type Intended Function
Blower housing (Unit 1 only) Pressure boundary

Bolting Pressure boundary

Expansion joint Pressure boundary

Filter housing Pressure boundary

Flexible hose Pressure boundary

Heat exchanger Heat transfer 
Pressure boundary

Piping Pressure boundary

Silencer Pressure boundary

Tubing Pressure boundary

Turbocharger housing Pressure boundary

Valve body Pressure boundary
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2.3.3.12 Emergency Diesel Generators—Air Start System

Each EDG includes mechanical support equipment that can be grouped into six subsystems, 
addressed as identified in the following Sections:  

1. Emergency Diesel Generators and Air Intake and Exhaust System
(Section 2.3.3.11)

2. Emergency Diesel Generators—Air Start System (see System Description
following this list)

3. Emergency Diesel Generators—Crankcase Vacuum System (Section 2.3.3.13)

4. Emergency Diesel Generators—Fuel Oil System (Section 2.3.3.14)

5. Emergency Diesel Generators—Lube Oil System (Section 2.3.3.15)

6. Emergency Diesel Generators—Water Cooling System (Section 2.3.3.16)

System Description  

Each emergency diesel is provided with an Air Start System sized for five generator starts 
without outside power.

There are two independent Air Start Systems for each EDG, either of which is capable of starting 
the engine. The diesel Air Start Systems are comprised of air compressors, coolers, dryers, 
separators, tanks, air motors (including the Unit 2 air start distributors), and the necessary piping, 
valves, fittings, and I&C systems. 

The Unit 1 Air Start System rotates the engine using air motors, while the Unit 2 system rotates 
the engine by porting starting air to the cylinders via a start air distributor. The distributor will be 
referred to as a motor in this application.

The Unit 2 Air Start System also includes a skid-mounted air tank in the supply line to the servo 
fuel rack shutdown and fuel rack booster to ensure a source of air for positive fuel shutoff.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides stored air capable of ensuring enough air for a minimum number of 

starts per diesel generator unit.
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10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3): None, except as a combined support for the EDGs.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold. 

Components Subject to Aging Management Review  

Table 2.3.3-12 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 8.5.2.3 Section 9.5.6

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-36-1 LR 2-36-3
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Table 3.3.2-12, Auxiliary Systems – Emergency Diesel Generators—Air Start System – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

Table 2.3.3-12
Emergency Diesel Generators—Air Start System

Components Subject to Aging Management Review
 

Component Type Intended Function
Air Dryer (Unit 2 only) Leakage boundary (spatial)

Bolting Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Filter housing Pressure boundary

Flexible hose Leakage boundary (spatial) 
Pressure boundary

Heat exchanger Structural integrity (attached)

Injector Pressure boundary

Moisture separator Leakage boundary (spatial)

Motor casing Pressure boundary

Orifice Flow restriction 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Strainer body Pressure boundary 
Structural integrity (attached)

Tank Pressure boundary 
Structural integrity (attached)

Trap body Leakage boundary (spatial)

Tubing Leakage boundary (spatial) 
Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)
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2.3.3.13 Emergency Diesel Generators—Crankcase Vacuum System

Each EDG includes mechanical support equipment that can be grouped into six subsystems, 
addressed as identified in the following Sections:   

1. Emergency Diesel Generators and Air Intake and Exhaust System
(Section 2.3.3.11)

2. Emergency Diesel Generators—Air Start System (Section 2.3.3.12)

3. Emergency Diesel Generators—Crankcase Vacuum System  
(see System Description following this list)

4. Emergency Diesel Generators—Fuel Oil System (Section 2.3.3.14)

5. Emergency Diesel Generators—Lube Oil System (Section 2.3.3.15)

6. Emergency Diesel Generators—Water Cooling System (Section 2.3.3.16)

System Description  

The EDGs at BVPS Unit 1 and Unit 2 have a Crankcase Vacuum System designed to remove oil 
vapors from the EDGs during operation, but the systems function differently at each unit.

The EDGs for Unit 1 are each equipped with a lube oil separator that is mounted on the 
turbocharger housing. An ejector assembly mounted on the lube oil separator cover is connected 
to an eductor tube in the exhaust stack by a flanged tube. During engine operation, air pressure 
from the discharge of the turbocharger compressor passes through the ejector assembly, 
creating a suction which draws up engine oil vapors through an internal screen element. Oil that 
collects on the screen element drains back into the engine. The remaining gaseous vapor is 
discharged to the exhaust stack and vented to the atmosphere. The oil separator, eductor 
assembly, air pressure from the turbocharger compressor and exhaust stack suction function 
together to form a functional crankcase vacuum system. The Unit 1 Crankcase Vacuum System 
has no moving parts, and is not essential to the safe, reliable operation of the diesel engine, 
except to maintain a pressure boundary for proper operation of the air intake and exhaust 
system.

The Unit 2 Crankcase Vacuum System includes a crankcase vacuum pump, moisture (oil) 
separator, piping and fittings. The Crankcase Vacuum System removes oil vapors from the 
diesel engine crankcase. The operation of the Crankcase Vacuum System is not essential to the 
safe, reliable operation of the diesel engine, but the subsystem includes safety-related 
instrumentation and associated tubing and valves.
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System Intended Functions  

10 CFR 54.4(a)(1):
• Provides needed support for reliable operation of the diesel engine.

10 CFR 54.4(a)(2):
• The integrity of nonsafety-related, fluid-retaining components in safety-related 

area(s) prevents interactions that could affect safety-related SSCs. (Note: The 
crankcase vacuum return lines that are attached to the safety-related EDG 
crankcase do not provide mechanical support for that component.)

10 CFR 54.4(a)(3): None, except as a combined support for the EDGs.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold. 

Components Subject to Aging Management Review  

Table 2.3.3-13 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
-- Section 9.5.7

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
-- LR 2-36-2
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Table 3.3.2-13, Auxiliary Systems – Emergency Diesel Generators—Crankcase Vacuum System 
– Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

2.3.3.14 Emergency Diesel Generators—Fuel Oil System

Each EDG includes mechanical support equipment that can be grouped into six subsystems, 
addressed as identified in the following Sections:   

1. Emergency Diesel Generators and Air Intake and Exhaust System
(Section 2.3.3.11)

2. Emergency Diesel Generators—Air Start System (Section 2.3.3.12)

3. Emergency Diesel Generators—Crankcase Vacuum System (Section 2.3.3.13)

4. Emergency Diesel Generators—Fuel Oil System (see System Description
following this list)

5. Emergency Diesel Generators—Lube Oil System (Section 2.3.3.15)

6. Emergency Diesel Generators—Water Cooling System (Section 2.3.3.16)

Table 2.3.3-13
Emergency Diesel Generators—Crankcase Vacuum System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary

Expansion joint Pressure boundary

Flexible hose Leakage boundary (spatial)

Moisture separator Leakage boundary (spatial) 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary

Tubing Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary
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System Description  

The EDG Fuel Oil System is a safety-related system which stores fuel oil for the EDGs during 
normal operation and supplies fuel oil to the diesel generator fuel oil pumps when they are 
required to operate. The Fuel Oil System consists of underground fuel oil storage tanks, transfer 
pumps, day tanks, engine-mounted fuel pumps and tanks, injectors, and associated piping and 
valves.

The Unit 1 fuel oil inventory is sized to support operation of one diesel generator for 7 days. The 
Unit 2 system can support operation of both diesels for 7 days.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides a supply of fuel oil to each Emergency Diesel Generator to ensure 7 

days of continuous full load operation (Unit 1 supply is sufficient for 7 days of 
operation of only one generator).

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3): None, except as a combined support for the EDGs.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections
8.5.2.3
9.14.4.1

Section
9.5.4
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License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold. 

Components Subject to Aging Management Review  

Table 2.3.3-14 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-14, Auxiliary Systems – Emergency Diesel Generators—Fuel Oil System – Summary 
of Aging Management Evaluation, provides the results of the aging management review.   

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-36-2 LR 2-36-1

Table 2.3.3-14
Emergency Diesel Generators—Fuel Oil System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Filter housing Pressure boundary

Flame arrestor Flame suppression

Flexible hose (Unit 2 only) Pressure boundary

Orifice Flow restriction 
Pressure boundary 
Structural integrity (attached)

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pump casing Pressure boundary

Sight glass Leakage boundary (spatial) 
Pressure boundary
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2.3.3.15 Emergency Diesel Generators—Lube Oil System

Each EDG includes mechanical support equipment that can be grouped into six subsystems, 
addressed as identified in the following Sections:   

1. Emergency Diesel Generators and Air Intake and Exhaust System
(Section 2.3.3.11)

2. Emergency Diesel Generators—Air Start System (Section 2.3.3.12)

3. Emergency Diesel Generators—Crankcase Vacuum System (Section 2.3.3.13)

4. Emergency Diesel Generators—Fuel Oil System (Section 2.3.3.14)

5. Emergency Diesel Generators—Lube Oil System (see System Description
following this list)

6. Emergency Diesel Generators—Water Cooling System (Section 2.3.3.16)

System Description  

The EDG Lube Oil System provides essential lubrication to the components of the Emergency 
Diesel Generator. Included in the lubrication oil system for each engine are lube oil pumps, heat 
exchangers and associated piping components and valves. 

Both units include provisions to maintain the lubricating oil warm during standby operation. At 
Unit 1, when the engine is shutdown, the lube oil cooler operates as a lube oil heater. Water, 

Strainer body Leakage boundary (spatial) 
Pressure boundary

Strainer element Filtration

Tank Pressure boundary

Tubing Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Table 2.3.3-14
Emergency Diesel Generators—Fuel Oil System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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heated by immersion heaters, is used to heat the oil in the lube oil cooler. The auxiliary oil system 
operates continuously and supplies warmed oil to the turbocharger and engine sump when the 
engine is shutdown. At Unit 2, electric pumps operate continuously during the standby condition 
to circulate oil through the electric keep-warm heater and to other essential parts.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides lubricating oil essential for the operation of the diesel engine.

10 CFR 54.4(a)(2): None

10 CFR 54.4(a)(3): None, except as a combined support for the EDGs.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold. 

Components Subject to Aging Management Review  

Table 2.3.3-15 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 8.5.2.3 Section 9.5.7

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-36-3 LR 2-36-4A
LR 1-36-4 LR 2-36-4B

-- LR 2-36-5A
-- LR 2-36-5B
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Table 3.3.2-15, Auxiliary Systems – Emergency Diesel Generators—Lube Oil System – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

2.3.3.16 Emergency Diesel Generators—Water Cooling System

Each EDG includes mechanical support equipment that can be grouped into six subsystems, 
addressed as identified in the following Sections:   

1. Emergency Diesel Generators and Air Intake and Exhaust System
(Section 2.3.3.11)

2. Emergency Diesel Generators—Air Start System (Section 2.3.3.12)

Table 2.3.3-15
Emergency Diesel Generators—Lube Oil System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Pressure boundary

Filter housing Pressure boundary

Flexible hose Pressure boundary

Heat exchanger Heat transfer 
Pressure boundary

Heater housing Pressure boundary

Orifice Flow restriction 
Pressure boundary

Piping Pressure boundary

Pump casing Pressure boundary

Sight glass Pressure boundary

Strainer body Pressure boundary

Strainer element Filtration

Tank Pressure boundary

Tubing Pressure boundary

Valve body Pressure boundary
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3. Emergency Diesel Generators—Crankcase Vacuum System (Section 2.3.3.13)

4. Emergency Diesel Generators—Fuel Oil System (Section 2.3.3.14)

5. Emergency Diesel Generators—Lube Oil System (Section 2.3.3.15)

6. Emergency Diesel Generators—Water Cooling System (see System Description
following this list)

System Description  

The EDG Water Cooling System supplies water to cool the various diesel engine components. It 
consists of circulating pumps, water temperature regulating valves, water expansion tanks, 
electric heaters, heat exchangers, and the associated piping components, valves, and I&C.

The EDG cooling water system heat exchangers are cooled with water from the River Water 
System (Unit 1 only) or Service Water System (Unit 2 only).  

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides cooling water essential for the operation of the diesel engines.

10 CFR 54.4(a)(2): None

10 CFR 54.4(a)(3): None, except as a combined support for the EDGs.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
8.5.2.3 9.5.5
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License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold. 

Components Subject to Aging Management Review  

Table 2.3.3-16 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-16, Auxiliary Systems – Emergency Diesel Generators—Water Cooling System – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-36-3 LR 2-36-4A
LR 1-36-4 LR 2-36-4B

-- LR 2-36-5A
-- LR 2-36-5B

Table 2.3.3-16
Emergency Diesel Generators—Water Cooling System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Pressure boundary

Flexible hose Pressure boundary

Heat exchanger Heat transfer 
Pressure boundary

Heater housing Pressure boundary

Orifice Flow restriction 
Pressure boundary

Piping Pressure boundary

Pump casing Pressure boundary

Sight glass Pressure boundary

Tank Pressure boundary
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2.3.3.17 Emergency Response Facility Substation System 
(Common)

System Description  

The Emergency Response Facility (ERF) Substation System is common to Unit 1 and Unit 2. The 
system receives standby power from a diesel generator. The diesel generator supplies power to 
the ERF Substation 4kV switchgear for selected equipment in the ERF Substation, the ERF, and 
Unit 1 and Unit 2.

The ERF diesel generator includes mechanical support equipment that is grouped into the 
following subsystems: 

• Air Intake and Exhaust System;
• Fuel Oil System;
• Lube Oil System; and,
• Water Cooling System.

Air Intake and Exhaust System

A turbocharger is used to supply combustion air. The turbocharger is mounted at the generator 
end of the engine and consists of an exhaust-driven turbine unit and a centrifugal air compressor, 
contained within a single housing and mounted on a common shaft. An exhaust muffler / silencer 
is located downstream of the turbocharger exhaust outlet.

Fuel Oil System 

The diesel generator Fuel Oil System consists of pumps, tanks, filters, strainers, fuel injectors 
and associated valves, piping and instrumentation. This system does not incorporate an engine-
mounted day tank.

Tubing Pressure boundary

Valve body Pressure boundary

Table 2.3.3-16
Emergency Diesel Generators—Water Cooling System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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The fuel oil transfer pumps, located in a below-grade enclosure, draw fuel oil from the 
underground fuel oil storage tank located northwest of the BVPS Switchyard Relay Building. The 
pumps transfer fuel oil to the fuel oil day tank located in the ERF Diesel Generator Building. The 
storage tank has the capacity to provide diesel operation for 7 days. Fuel oil is supplied from the 
day tank to the diesel fuel injectors by an engine-mounted fuel pump and a DC-powered fuel 
priming pump.

Lube Oil System 

The diesel engine has a Lube Oil System which is a combination of four separate systems. 
These are the main lubricating system, the piston cooling system, auxiliary oil system and the 
scavenging oil system. Each system has its own oil pump.

Auxiliary motor-driven pumps operate continuously to circulate oil from the lube oil sump to the 
lube oil cooler. These pumps circulate warm oil through the oil system to keep the engine in a 
state of readiness for an immediate start and loading sequence.

Water Cooling System 

The Water Cooling System for the diesel consists of an expansion tank, centrifugal circulating 
pumps, standby immersion heater, thermostatic control valve and radiator. 

The diesel is furnished with an outside radiator to remove heat from the cooling water. The diesel 
radiator is located to the east of the ERF Diesel Generator Building and is equipped with two 
fans. Circulating pumps provide flow through the radiator. An electric immersion heater is 
provided for standby heating of the diesel engine's cooling water and lube oil.

System Intended Functions  

10 CFR 54.4(a)(1): None

10 CFR 54.4(a)(2): None

10 CFR 54.4(a)(3):
• Provides backup power from the ERF diesel generator to the alternate 

communications system (FP);
• Supplies the Unit 1 dedicated auxiliary feedwater pump with a highly reliable 

source of electrical power (FP) (Unit 1 only); and,
• Provides power to the AMSAC logic cabinet (ATWS).
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UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-17 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-17, Auxiliary Systems – Emergency Response Facility Substation System (Common) 
– Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 8.4.5 None

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-58E-1 None
LR 1-58E-2 --
LR 1-58E-3 --

Table 2.3.3-17
Emergency Response Facility Substation System (Common)

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Pressure boundary 

Expansion joint Pressure boundary

Filter housing Pressure boundary

Flexible hose Pressure boundary

Heat exchanger Heat transfer 
Pressure boundary
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2.3.3.18 Fire Protection System

System Description  

The Fire Protection System is designed to detect and suppress fires in protected structures such 
that any single fire will not cause an unacceptable risk to public health and safety, will not prevent 
the performance of necessary safe shutdown functions, and will not significantly increase the risk 
of radioactive release to the environment.

The Fire Protection System consists of a number of subsystems which provide detection, 
suppression, fire barrier, combustible oil collection, and operational aid in shutdown functions.

The water suppression subsystem is supplied by two fire pumps (one motor-driven and one 
diesel-driven). Both pumps are located in the Intake Structure, where they take suction from the 
Ohio River and discharge to the yard fire loop. The yard loop supplies fire hydrants, hose stations 
and sprinkler systems throughout the plant. The water suppression system consists of pumps, 

Heater housing Pressure boundary

Orifice Flow restriction 
Pressure boundary

Piping Pressure boundary

Pump casing Pressure boundary

Sight glass Pressure boundary

Silencer Pressure boundary

Strainer body Pressure boundary

Strainer element Filtration

Tank Pressure boundary

Tubing Pressure boundary

Turbocharger housing Pressure boundary

Valve body Pressure boundary

Table 2.3.3-17
Emergency Response Facility Substation System (Common)

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
2.3 Scoping and Screening Results:  Mechanical Systems Page 2.3-86



Beaver Valley Power Station 
License Renewal Application 

Technical Information
piping, hydrants, hose stations, manual valves, deluge valves and sprinkler heads. Hydrants are 
located and used to protect the yard areas. Hose stations are located in buildings for internal use.

The carbon dioxide suppression subsystem consists of refrigeration units for area and equipment 
enclosure protection. Carbon dioxide discharge may be initiated automatically or manually. Upon 
actuation of these systems, an alarm sounds in the affected area to permit personnel to exit the 
area before discharge of the carbon dioxide.

Halon fire extinguishing subsystems are utilized for suppression in areas where electronic 
computer parts or equipment is used. The systems may be actuated either automatically or 
manually.

The fire detection subsystem consists of smoke and heat sensitive devices (and ultraviolet flame 
detectors at Unit 2) monitoring various areas of the plant. When smoke or heat is sensed by any 
of the fire detection devices, a fire alarm is sounded and the area fire alarm is displayed in the 
Control Room. 

The reactor coolant pumps have been equipped with an oil collection system capable of 
collecting lube oil from the reactor coolant pump lube oil system. The system collects oil leakage 
and drains it to containers that can hold the entire reactor coolant pump lube oil inventory.

The fire barrier subsystems are those elements of construction that are rated in hours of fire 
resistance to prevent the spread of fires. These fire barrier components are addressed as Bulk 
Structural Commodities in Section 2.4.36.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97; and,
• Provides a Containment isolation function.

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ;
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• Eliminates the reactor coolant pump oil system as a potential cause of a 
Containment fire (FP);

• Provides fire wrap to protect cables and ventilation system ductwork (FP);
• Provides automatic or manual CO2 fire suppression capability (FP);
• Provides automatic or manual Halon fire suppression system capability (FP);
• Provides automatic and manually activated water suppression system capability 

(FP);
• Provides automatic early warning fire detection in required areas containing 

safety-related equipment (FP);
• Provides suppression and detection for ventilation charcoal filtration systems 

(FP);
• Provides local and remote annunciation of alarm and trouble conditions for: the 

detection systems; fire suppression systems; the motor-driven fire pump (Unit 1 
only); the diesel-driven fire pump (Unit 1 only) (FP);

• Provides portable fire extinguishers (FP);
• Provides self-contained breathing apparatus for fire brigade and control room 

operator use (FP);
• Provides emergency lights for Appendix R safe shutdown lighting (FP);
• Facilitates removal of false floor panel sections in Control Room to enhance fire 

fighting capability (FP) (Unit 1 only);
• Provides passive structural components (e.g., fire doors, penetration seals, and 

fire dampers) used to prevent the spread of fire (FP) (Unit 1 only);
• Provides remote shutdown capability (FP) (Unit 1 only);
• Provides service to the BVPS Unit 2 fire loop (via the Unit 1 engine-driven and 

motor-driven fire pumps) (FP) (Unit 1 only);
• Supplies the fire suppression water systems with water from the Ohio River via a 

motor-driven fire pump and a diesel-driven fire pump (FP) (Unit 1 only);
• Provides slag filled sumps around transformers to prevent spreading of, and 

cooling of, hot oil (FP) (Unit 2 only);
• Provides water shields and baffles to prevent water damage to electrical 

equipment from automatic water suppression systems (FP) (Unit 2 only);
• Provides water supply to underground yard fire main, interior fire mains, fire 

hydrants, and hose stations (FP) (Unit 2 only); and,
• Provides rated fire barriers (i.e., mechanical) to prevent the spread of fires (FP) 

(Unit 2 only).
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UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 9.10 Section 9.5.1

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-06-3 LR 1-33-1
LR 1-30-1 LR 1-33-2
LR 1-33-1 LR 2-06-2
LR 1-33-2 LR 2-16-1
LR 1-33-3 LR 2-16-2
LR 1-33-4 LR 2-30-1
LR 1-33-7 LR 2-33-1A
LR 1-33-8 LR 2-33-1B

LR 2-33-1A LR 2-33-1C
LR 2-33-1B LR 2-33-1D

-- LR 2-33-1E
-- LR 2-33-1F
-- LR 2-33-2A
-- LR 2-33-2B
-- LR 2-33-3
-- LR 2-44A-1
-- LR 2-44A-2
-- LR 2-44B-2
-- LR 2-44B-3
-- LR 2-44C-2
-- LR 2-44F-5
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Components Subject to Aging Management Review  

Table 2.3.3-18 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-18, Auxiliary Systems – Fire Protection System – Summary of Aging Management 
Evaluation, provides the results of the aging management review.   

Table 2.3.3-18
Fire Protection System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary

Expansion joint Pressure boundary

Flame arrestor Flame suppression

Flexible hose Pressure boundary

Heat exchanger Heat transfer 
Pressure boundary

Hose rack Pressure boundary

Nozzle Direct flow

Orifice Flow restriction 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary

Pump casing Pressure boundary

Sight glass Pressure boundary

Silencer Pressure boundary

Strainer body Pressure boundary

Tank Pressure boundary

Tubing Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary
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2.3.3.19 Fuel Pool Cooling and Purification System

System Description  

The Fuel Pool Cooling and Purification System is a safety-related system that is designed to 
remove the heat generated by the stored spent fuel assemblies, to maintain optical clarity of the 
water in the spent fuel storage pool and the refueling cavity, and to permit unrestricted access to 
the working area both in and around the spent fuel storage pool.

The Fuel Pool Cooling and Purification System consists of two subsystems: the Fuel Pool 
Cooling subsystem, and the Fuel Pool Purification subsystem. The Fuel Pool Cooling subsystem 
consists of two circulating pumps, two heat exchangers and the necessary piping and valves. 
This subsystem can be configured to allow either pump to flow through either heat exchanger to 
control temperature and level of the fuel pool.

The Fuel Pool Purification subsystem consists of two circulating pumps, two filters, one 
demineralizer and the necessary piping and valves. This subsystem can be configured to allow 
either pump to flow through either filter to:

• control the clarity and purity of the fuel pool,
• support operation of the refueling cavity during refueling,
• provide cleanup capability for the RWST, and
• provide a source of emergency makeup water to the RWST.

Diverse makeup sources for the spent fuel pool are available from the Boron Recovery System 
(i.e., primary grade water), the Service Water System (Unit 2 only), the Containment 
Depressurization System (i.e., the RWST), and the Fire Protection System (i.e., via hose racks).

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides a Containment isolation function; and,
• Removes decay and sensible heat from the spent fuel pool to control the pool 

water temperature to within acceptable limits.

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.
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10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ (Unit 2 only).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-19 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
9.5 9.1.3

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-13-1 LR 2-15-5
LR 1-15-2 LR 2-18-1
LR 1-18-3 LR 2-20-1
LR 1-20-1 --
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Table 3.3.2-19, Auxiliary Systems – Fuel Pool Cooling and Purification System – Summary of 
Aging Management Evaluation, provides the results of the aging management review.   

Table 2.3.3-19
Fuel Pool Cooling and Purification System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Demineralizer Leakage boundary (spatial)

Expansion joint Leakage boundary (spatial) 
Pressure boundary

Filter Leakage boundary (spatial)

Flexible hose Leakage boundary (spatial) 
Pressure boundary

Heat exchanger Heat transfer 
Pressure boundary

Orifice Flow restriction 
Leakage boundary (spatial) 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pump casing Leakage boundary (spatial) 
Pressure boundary

Strainer body Leakage boundary (spatial) 
Pressure boundary

Tank Leakage boundary (spatial)

Tubing Leakage boundary (spatial) 
Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)
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2.3.3.20 Gaseous Waste Disposal System

System Description  

The Gaseous Waste Disposal System is a nonsafety-related system. Its purpose is to control, 
collect, process, handle, store, recycle, and dispose of all gaseous radioactive waste generated 
as a result of plant operation.

The Gaseous Waste Disposal System processes and (via the Radiation Monitoring System, 
Section 2.3.3.25) monitors all waste gas streams prior to discharge to the atmosphere. The 
system provides decay time for degasifier gaseous effluent, and for the offgas stream from the 
condenser air ejector, as necessary. The system provides for recycling of the hydrogen present 
in the degasifier overheads back to the volume control tank.

All gaseous waste effluent not recycled is directed to the Gaseous Waste Disposal System for 
disposal. The provision for storing gases generated from either unit going to cold shutdown is 
also provided.

System Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs (Unit 1 only); and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):  None

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 11.2.3 Section 11.3
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License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-20 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-20, Auxiliary Systems – Gaseous Waste Disposal System – Summary of Aging 
Management Evaluation, provides the results of the aging management review.   

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-19-1 LR 2-15-6
LR 1-19-2 LR 2-19-1

-- LR 2-19-2
-- LR 2-29-2

Table 2.3.3-20
Gaseous Waste Disposal System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Structural integrity (attached)

Filter housing Leakage boundary (spatial)

Heat exchanger Leakage boundary (spatial)

Piping Leakage boundary (spatial) 
Structural integrity (attached)

Sight glass Leakage boundary (spatial)

Strainer body Leakage boundary (spatial)

Tank Leakage boundary (spatial)

Trap body Leakage boundary (spatial)
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2.3.3.21 Liquid Waste Disposal System

System Description  

The Liquid Waste Disposal System is a nonsafety-related system designed to process liquid 
waste to meet the requirements of 10 CFR 20. The system collects, processes, and disposes of 
liquid radioactive waste generated as a result of normal plant operation, including normal 
operational transitions.

The Liquid Waste Disposal System consists of tanks, filters, pumps, heat exchangers, 
evaporators, demineralizers, and associated equipment, piping, valves and instrumentation 
necessary for operation and control.

Liquid effluents in the reactor plant enter the Reactor Plant Vent and Drain System. Aerated 
wastes are routed to the Liquid Waste Disposal System. The system can process waste from the 
opposite unit.

Waste liquid from building sumps must be processed so that the liquid will be suitable for 
discharge to the river with dilution only. Although the system has the capability to process liquid 
waste with an evaporator, currently the evaporator is not used and demineralizers are used to 
process liquid waste.

System Intended Functions

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):
• The integrity of nonsafety-related, fluid-retaining components in safety-related 

areas prevents interactions that could affect safety-related SSCs.

Tubing Leakage boundary (spatial)

Valve body Leakage boundary (spatial) 
Structural integrity (attached)

Table 2.3.3-20
Gaseous Waste Disposal System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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10 CFR 54.4(a)(3):  None

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-21 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-21, Auxiliary Systems – Liquid Waste Disposal System – Summary of Aging 
Management Evaluation, provides the results of the aging management review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 11.2.4 Section 11.2

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-15-2 LR 2-17-1
LR 1-17-1 --
LR 1-17-2 --
LR 1-17-3 --
LR 1-18-3 --
LR 1-27-2 --

Table 2.3.3-21
Liquid Waste Disposal System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage Boundary (spatial)

Demineralizer Leakage Boundary (spatial)
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2.3.3.22 Post-Accident Sample System

System Description  

The Post-Accident Sample System is no longer credited by the BVPS current licensing basis for 
its sampling function.

The Post-Accident Sample System was designed to draw reactor coolant, Containment 
atmosphere, and Containment sump samples after a design basis accident. The system is no 
longer credited for this function, but the equipment remains in place, along with the associated 
sample piping and valves.

The Unit 2 Post-Accident Sample System includes a Containment penetration that no longer 
supports the system sampling function.

Filter housing Leakage Boundary (spatial)

Flexible hose Leakage Boundary (spatial)

Heat exchanger Leakage Boundary (spatial)

Heater housing Leakage Boundary (spatial)

Orifice Leakage Boundary (spatial)

Piping Leakage Boundary (spatial)

Pump casing Leakage Boundary (spatial)

Strainer body Leakage Boundary (spatial)

Tank Leakage Boundary (spatial)

Tubing Leakage Boundary (spatial)

Valve body Leakage Boundary (spatial)

Table 2.3.3-21
Liquid Waste Disposal System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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System Intended Functions  

10 CFR 54.4(a)(1):
• Provides a Containment isolation function (Unit 2 only).

10 CFR 54.4(a)(2):
• The integrity of nonsafety-related, fluid-retaining components in safety-related 

areas prevents interactions that could affect safety-related SSCs; and,
• Nonsafety-related piping up to an including the first equivalent anchor beyond the 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs.

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-22 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
None Section 12.2.1.3.3

Table 6.2-60

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-14C-1 LR 2-14C-1

-- LR 2-14C-2
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Table 3.3.2-22, Auxiliary Systems – Post-Accident Sample System – Summary of Aging 
Management Evaluation, provides the results of the aging management review.   

2.3.3.23 Post-Design Basis Accident Hydrogen Control System

System Description  

10 CFR 50.44 was revised in 2003 to eliminate the requirement for hydrogen recombiners and 
hydrogen purge systems. The recombiners have been retired, but some components remain, 
including Containment penetrations and purge components.

Table 2.3.3-22
Post-Accident Sample System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage Boundary (spatial) 

Pressure Boundary 
Structural Integrity (attached)

Drip Pan Leakage Boundary (spatial)

Heat Exchanger Leakage Boundary (spatial)

Piping Leakage Boundary (spatial) 
Pressure Boundary 
Structural Integrity (attached)

Pump Casing Leakage Boundary (spatial)

Sample Capsule Leakage Boundary (spatial)

Sample Panel Leakage Boundary (spatial)

Strainer Body Leakage Boundary (spatial)

Tank Leakage Boundary (spatial)

Tubing Leakage Boundary (spatial)

Valve Body Leakage Boundary (spatial) 
Pressure Boundary 
Structural Integrity (attached)
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The system includes redundant hydrogen analyzers and associated piping and valves. 
Containment samples are obtained through independent sample lines for each analyzer.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides a Containment isolation function;
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97; and,
• Provides the means to analyze the Containment atmosphere following a design 

basis accident for the concentration of hydrogen gas.

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs.

10 CFR 54.4(a)(3):
• System contains SSCs relied upon in safety analyses or plant evaluations to 

perform a function that demonstrates compliance with regulations for EQ.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 6.5 Section 6.2.5

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-46-1 LR 2-12-1
LR 1-46-2 LR 2-46-1
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Components Subject to Aging Management Review  

Table 2.3.3-23 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-23, Auxiliary Systems – Post-Design Basis Accident Hydrogen Control System – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

Table 2.3.3-23
Post-Design Basis Accident Hydrogen Control System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Pressure boundary 

Structural integrity (attached)

Expansion joint Structural integrity (attached)

Fan housing Structural integrity (attached)

Filter housing Structural integrity (attached)

Flexible hose Pressure boundary

Orifice Structural integrity (attached)

Piping Pressure boundary 
Structural integrity (attached)

Pump casing Pressure boundary

Rupture disc Pressure boundary

Tubing Pressure boundary

Valve body Pressure boundary 
Structural integrity (attached)
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2.3.3.24 Primary Component and Neutron Shield Tank Cooling 
Water System

System Description  

The Primary Component and Neutron Shield Tank Cooling Water System is a safety-related 
system that provides cooling water for the removal of heat from reactor plant components during 
normal operations and the RHR System heat exchangers during plant cooldown. The system 
also supplies normal makeup to the neutron shield expansion tank.

The Primary Component and Neutron Shield Tank Cooling Water System consists of three 
circulating pumps arranged in parallel, three heat exchangers in parallel and the necessary 
piping and valves to supply cooling water to various parallel loads. The neutron shield tank 
cooling is provided by a natural circulation closed loop subsystem, which is supplied with cooling 
water from the main system.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides reactor coolant pressure boundary (in the event of a reactor coolant 

pump thermal barrier heat exchanger tube leak);
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97;
• Provides a source of cooling water for various safety-related components;
• Provides a Containment isolation function;
• Provides cooling water to the reactor coolant pump thermal barrier; and,
• Provides cooling water for removal of heat from the RHR heat exchangers to 

achieve plant cold shutdown conditions (Unit 2 only).

Additionally, the neutron shield tank performs a structural function to provide support to the 
Reactor Vessel. That function, and the management of that function, is addressed with the 
Reactor Containment Building, Section 2.4.22.

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs.

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.
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10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ;
• Maintains minimum flow for the operating river water pump (FP) (Unit 1 only);
• Provides cooling water to the RHR heat exchangers, non-regenerative and seal 

water heat exchangers, reactor coolant pump thermal barrier heat exchangers, 
Containment penetration cooling coils, and RHR pump seal coolers during post-
fire shutdown and cooldown (FP) (Unit 2 only);

• Provides a flow path through one component cooling water heat exchanger (not 
required for heat load removal) to maintain minimum flow for the operating river 
water pump (SBO) (Unit 1 only); and,

• Provides a flow path through one component cooling water heat exchanger (not 
required for heat load removal) to the Emergency Outfall Structure (SBO) (Unit 2 
only).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below.  

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 9.4 Section 9.2.2.1

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-06-3 LR 2-06-2
LR 1-07-1 LR 2-07-1A
LR 1-07-4 LR 2-07-3
LR 1-08-1 LR 2-08-1
LR 1-08-2 LR 2-08-2
LR 1-08-3 LR 2-09-1
LR 1-08-4 LR 2-10-1
LR 1-10-1 LR 2-14A-1
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Components Subject to Aging Management Review  

Table 2.3.3-24 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-24, Auxiliary Systems – Primary Component and Neutron Shield Tank Cooling Water 
System – Summary of Aging Management Evaluation, provides the results of the aging 
management review.   

LR 1-14A-1 LR 2-14A-2
LR 1-15-1 LR 2-15-1
LR 1-15-2 LR 2-15-2
LR 1-15-3 LR 2-15-3
LR 1-15-4 LR 2-15-4
LR 1-15-5 LR 2-15-5
LR 1-17-2 LR 2-15-6
LR 1-19-1 LR 2-19-1
LR 1-20-1 LR 2-20-1
LR 1-25-1 LR 2-25-4
LR 1-27-2 LR 2-27A-2
LR 1-30-3 LR 2-30-3
LR 1-43-3 LR 2-34-3

-- LR 2-43-16
-- LR 2-44C-2

Table 2.3.3-24
Primary Component and Neutron Shield Tank Cooling Water System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Expansion joint Pressure boundary

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
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2.3.3.25 Radiation Monitoring System

System Description  

The Radiation Monitoring System at BVPS is a safety-related system that provides process, 
effluent, and area radiation monitoring for the plants. The system is designed to detect, compute, 
indicate, annunciate, and record the levels of radioactivity inside the plant.

Flexible hose Leakage boundary (spatial) 
Pressure boundary

Heat exchanger Heat transfer 
Leakage boundary (spatial) 
Pressure boundary

Orifice Flow restriction 
Leakage boundary (spatial) 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pump casing Pressure boundary

Sight glass Leakage boundary (spatial)

Strainer body Leakage boundary (spatial)

Tank Leakage boundary (spatial) 
Pressure boundary

Tubing Leakage boundary (spatial) 
Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Table 2.3.3-24
Primary Component and Neutron Shield Tank Cooling Water System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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The Unit 1 Radiation Monitoring System includes process and effluent monitors that give early 
warning of plant malfunctions and record and limit the discharge of radioactive fluids and gases 
to the environment. Area radiation monitors warn personnel of increasing radiation levels at fixed 
locations in the plant.

The Unit 2 Radiation Monitor System consists of various process, effluent and area radiation 
monitors that transmit data to the Digital Radiation Monitoring System central processors, which 
are located in the Main Control Room. The system initiates alarm messages when the 
parameters being monitored exceed pre-determined reference values. Area radiation monitors 
warn personnel of increasing radiation levels at fixed locations in the plant.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides for the detection and indication of radioactivity levels inside the plant;
• Causes the automatic actuation of safety-related components to control or 

terminate radioactive releases; and,
• Provides the means for assessing plant conditions during and following an 

accident in support of R.G. 1.97.

10 CFR 54.4(a)(2):
• The integrity of nonsafety-related, fluid-retaining components in safety-related 

areas prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ; and,
• Monitors the release of potentially contaminated smoke and gas to the 

environment (FP).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 11.3 Section 11.5
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License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-25 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-25, Auxiliary Systems – Radiation Monitoring System – Summary of Aging 
Management Evaluation, provides the results of the aging management review.

   

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-07-1 LR 2-12-1
LR 1-15-1 LR 2-16-1
LR 1-16-1 LR 2-16-2
LR 1-17-1 LR 2-25-4
LR 1-19-1 LR 2-30-3
LR 1-43-2 LR 2-43-16
LR 1-43-3 LR 2-43-18
LR 1-43-5 LR 2-43-21

-- LR 2-43-22

Table 2.3.3-25
Radiation Monitoring System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage Boundary (spatial) 

Pressure Boundary

Filter housing Pressure Boundary

Heat exchanger Heat Transfer 
Leakage Boundary (spatial) 
Pressure Boundary
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2.3.3.26 Reactor Plant Sample System

System Description  

The Reactor Plant Sample System is a safety-related system that transfers liquid and gaseous 
samples from the various contaminated and potentially contaminated systems to the primary 
sample panel for monitoring and/or collection of grab samples, or pressurized vessel samples for 
laboratory analysis. The Steam Generator Blowdown Sample System is considered to be part of 
the Reactor Plant Sample System, and provides continuous and automatic sampling and 
radiation monitoring of steam generator blowdown.

System Intended Functions  

10 CFR 54.4(a)(1):
• Forms part of the RCS boundary;
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97;
• Provides for the automatic isolation of the steam generator sample lines following 

the start of one of the auxiliary feedwater pumps; and,

Isokinetic nozzle Pressure Boundary

Piping Leakage Boundary (spatial) 
Pressure Boundary

Pump casing Leakage Boundary (spatial) 
Pressure Boundary

Radiation monitor Leakage Boundary (spatial) 
Pressure Boundary

Tubing Leakage Boundary (spatial) 
Pressure Boundary

Valve body Leakage Boundary (spatial) 
Pressure Boundary

Table 2.3.3-25
Radiation Monitoring System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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• Provides a Containment isolation function.

10 CFR 54.4(a)(2):
• The integrity of nonsafety-related, fluid-retaining components in safety-related 

areas prevents interactions that could affect safety-related SSCs; and,
• Nonsafety-related piping up to an including the first equivalent anchor beyond the 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for ATWS and EQ.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below.  

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
9.6 9.3.2

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-06-1 LR 2-06-1
LR 1-06-2 LR 2-14A-1
LR 1-09-1 LR 2-14A-2
LR 1-10-1 LR 2-15-6
LR 1-11-2 LR 2-27A-2

LR 1-14A-1 --
LR 1-14A-2 --
LR 1-14A-3 --
LR 1-15-2 --
LR 1-25-1 --
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Components Subject to Aging Management Review  

Table 2.3.3-26 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-26, Auxiliary Systems – Reactor Plant Sample System – Summary of Aging 
Management Evaluation, provides the results of the aging management review.   

Table 2.3.3-26
Reactor Plant Sample System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage Boundary (spatial) 

Pressure Boundary 
Structural Integrity (attached)

Demineralizer Leakage Boundary (spatial)

Flexible hose Leakage Boundary (spatial) 
Pressure Boundary

Heat exchanger Leakage Boundary (spatial)

Piping Leakage Boundary (spatial) 
Pressure Boundary 
Structural Integrity (attached)

Pump casing Leakage Boundary (spatial)

Sample sink Leakage Boundary (spatial)

Sight glass Leakage Boundary (spatial)

Tank Leakage Boundary (spatial)

Tubing Leakage Boundary (spatial)

Valve Body Leakage Boundary (spatial) 
Pressure Boundary 
Structural Integrity (attached)
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2.3.3.27 Reactor Plant Vents and Drains System

System Description  

The Reactor Plant Vents and Drains System is a safety-related system that is designed to collect 
potentially radioactive fluids and gases from various systems and discharge them to the 
Gaseous Waste System, the Liquid Waste Disposal System, or the Boron Recovery System. 

The Reactor Plant Vents and Drains System is comprised of four subsystems, two for liquids and 
two for gases. 

The liquids (drains) are separated into those which contain air (aerated drains) and those which 
contain hydrogenated reactor coolant fluid (nonaerated). Nonaerated drains are sent to the 
Boron Recovery System for processing and reuse. Aerated drains are sent to the Liquid Waste 
Disposal System for disposal.

The gases (vents) are separated into those which contain air (aerated vents) and those which 
contain hydrogen and radioactive gases (nonaerated vents). Aerated vents are sent to the 
Gaseous Waste dilution air subsystem. Nonaerated vents in which hydrogen and radioactive 
gases are predominant are sent to the Gaseous Waste holdup subsystem. Gases from both units 
are disposed of via the Unit 1 system.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97;
• Provides for the monitoring of water accumulation in the Containment sump to 

determine unidentified leakage from the reactor coolant pressure boundary;
• Provides a Containment isolation function;
• Provides capability for isolation of safety-related valve stem leak-off header 

(Unit 1 only); and,
• Contains safety-related piping that retains hydrogenated drains (Unit 2 only).

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.
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10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ;
• Prevents the spread of fire by having provisions that prevent the transmittal of 

combustible liquids throughout the drain system (FP);
• Provides drainage of fire fighting water in rooms containing safety-related 

equipment (i.e., safety-related areas) (FP); and,
• Provides gas seals in the floor drains for areas protected by gas suppression 

systems (Unit 2 only).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.  

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 9.7 Section 9.3.3

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-06-1 LR 2-06-1
LR 1-06-2 LR 2-07-1A
LR 1-07-1 LR 2-07-3
LR 1-07-3 LR 2-08-1
LR 1-07-4 LR 2-09-1
LR 1-09-1 LR 2-09-2
LR 1-09-2 LR 2-09-3
LR 1-09-3 LR 2-10-1
LR 1-09-4 LR 2-15-2
LR 1-10-1 --

LR 1-14A-2 --
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Components Subject to Aging Management Review  

Table 2.3.3-27 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-27, Auxiliary Systems – Reactor Plant Vents and Drains System – Summary of 
Aging Management Evaluation, provides the results of the aging management review.   

Table 2.3.3-27
Reactor Plant Vents and Drains System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Flexible hose Leakage boundary (spatial)

Heat exchanger Leakage boundary (spatial)

Orifice Leakage boundary (spatial)

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pump casing Leakage boundary (spatial)

Strainer body Leakage boundary (spatial)

Tank Leakage boundary (spatial)

Trap body Leakage boundary (spatial)

Tubing Leakage boundary (spatial)

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)
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2.3.3.28 River Water System (Unit 1 only)

System Description  

The River Water System includes the Reactor Plant River Water System, Auxiliary River Water 
System and the Turbine Plant River Water System. The River Water System provides cooling 
water to remove heat from the power plant auxiliary systems during all modes of operation.

The Reactor Plant River Water System consists of three safety-related river water pumps that 
take their suction from individual screened bays within the Intake Structure, and associated 
piping, valves, controls, electrical components, and instrumentation. Each pump is 100% 
capacity, thus providing the ability to have one pump out-of-service while still maintaining two 
independent trains available.

The Auxiliary River Water System is nonsafety-related and is designed to accommodate unit 
shutdown from 100% reactor power and subsequent cooldown of the RCS to cold shutdown 
conditions in the event that the Intake Structure is disabled. The system contains two pumps 
which take suction from individual screened bays within the Alternate Intake Structure. Either 
pump can deliver cooling water through a common header which then connects to the River 
Water System headers downstream of the Intake Structure. The Auxiliary River Water System 
was designed and installed as a nonsafety-related system, but is credited with mitigation of a 
design basis event.

The Turbine Plant River Water System is a nonsafety-related subsystem which supplies cooling 
water from the Ohio River to secondary systems. The system contains two pumps which take 
suction from individual screened bays within the Intake Structure. The pumps deliver cooling 
water to the turbine plant loads through a common header.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides a Containment isolation function;
• Provides means for assessing plant conditions during and following an accident in 

support of NRC Regulatory Guide 1.97;
• Provides cooling water to equipment under accident and normal operating 

conditions (diesel generator heat exchangers, charging pump lube oil coolers, 
control room cooling, reactor plant component cooling water heat exchangers, 
and recirculation spray heat exchangers - during DBA); and,

• Provides a backup safety-related water supply for the Auxiliary Feedwater 
System.
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10 CFR 54.4(a)(2):
• Provides a backup source of cooling water to shut down the plant and maintain it 

in a cold shutdown condition in the event of the loss of the Intake Structure;
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ;
• Provides cooling water to the diesel generator heat exchangers, the charging 

pump lube oil coolers and the component cooling water heat exchangers (FP);
• Provides a backup safety-related water supply for the Auxiliary Feedwater System 

(FP);
• Provides support for running the Unit 1 Emergency Diesel Generators (SBO);
• Provides cooling water to the Unit 1 charging pump lube oil coolers (SBO); and,
• Provides cooling water to the Unit 2 Service Water System via the unit cross-tie 

during Unit 2 SBO.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections

9.9
9.16

Not applicable
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License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold. 

Components Subject to Aging Management Review  

Table 2.3.3-28 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-07-5 Not applicable
LR 1-13-2 --

LR 1-14C-1 --
LR 1-15-1 --
LR 1-20-1 --
LR 1-24-2 --
LR 1-29-2 --
LR 1-30-1 --
LR 1-30-2 --
LR 1-30-3 --
LR 1-30-4 --
LR 1-32-6 --
LR 1-36-4 --
LR 1-43-2 --
LR 1-43-3 --

LR 1-44A-2 --
LR 2-30-1 --

LR 2-30-1A --
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Table 3.3.2-28, Auxiliary Systems – River Water System (Unit 1 only) – Summary of Aging 
Management Evaluation, provides the results of the aging management review.   

Table 2.3.3-28
River Water System (Unit 1 only)

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Condenser Pressure boundary

Expansion joint Pressure boundary

Orifice Flow restriction 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pump casing Leakage boundary (spatial) 
Pressure boundary

Sight glass Leakage boundary (spatial) 
Pressure boundary

Strainer body Leakage boundary (spatial) 
Pressure boundary

Strainer element Filtration

Tank Leakage boundary (spatial)

Tubing Leakage boundary (spatial) 
Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)
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2.3.3.29 Security Diesel Generator System (Common)

System Description  

The Security Diesel Generator System is a nonsafety-related system which provides power to 
exterior lighting credited by regulated events to support area access and egress by site 
personnel. It consists of a diesel generator, an underground fuel oil storage tank, a day tank, a 
fuel transfer pump and associated piping and auxiliaries. The generator is powered by a diesel 
engine located in the Guardhouse. The fuel oil storage tank is located underground between the 
Guardhouse and the Unit 1 Turbine Building. All other support equipment is located within the 
Guardhouse. 

System Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides power to SBO and Safe Shutdown outdoor security perimeter lighting 

used for outdoor access/egress paths for Unit 1 and Unit 2 (FP and SBO).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
None None

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-45F-1 None
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Components Subject to Aging Management Review  

Table 2.3.3-29 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-29, Auxiliary Systems – Security Diesel Generator System (Common) – Summary of 
Aging Management Evaluation, provides the results of the aging management review.   

2.3.3.30 Service Water System (Unit 2 only)

System Description  

The Service Water System includes the Standby Service Water System. The Service Water 
System is a safety-related system which provides cooling water to remove heat from the power 
plant auxiliary systems during all modes of operation. 

Table 2.3.3-29
Security Diesel Generator System (Common)

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Pressure boundary

Filter housing Pressure boundary

Flexible hose Pressure boundary

Heat exchanger Heat transfer 
Pressure boundary

Heater housing Pressure Boundary

Orifice Flow restriction 
Pressure boundary

Piping Pressure boundary

Pump casing Pressure boundary

Tank Pressure boundary

Turbocharger housing Pressure boundary

Valve body Pressure boundary
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The Service Water System consists of three safety-related pumps and associated piping, valves, 
controls, electrical components, and instrumentation. Two pumps are required for normal plant 
operation. Only one service water pump is required for safe shutdown. The three pumps share 
the Intake Structure with the river water and turbine plant raw water pumps for Unit 1. Each 
service water pump is located in a separate bay of the Intake Structure and supplies Ohio River 
water to one of two supply headers. 

The Standby Service Water System is designed to accommodate unit shutdown from 100% 
reactor power and subsequent cooldown of the RCS to cold shutdown conditions after the 
postulated loss of the Intake Structure. The Standby Service Water System consists of two 
pumps which take suction from individual screened bays within the Alternate Intake Structure, 
discharging to one common 30-inch line and connected to the redundant 30-inch seismic 
Category I Service Water supply lines via motor-operated valves located in the seismic 
Category I Valve Pit. The Standby Service Water System is classified nonsafety-related, but is 
credited with mitigation of a design basis event.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides means for assessing plant conditions during and following an accident in 

support of NRC Regulatory Guide 1.97;
• Provides a backup safety-related water supply for the Auxiliary Feedwater System 

and spent fuel pool;
• Provides cooling water to safety-related equipment needed under accident and 

normal operating conditions; and,
• Provides its own safety grade source of seal and motor cooling water to the 

service water pumps from connections off the main headers.

10 CFR 54.4(a)(2):
• Supplies water from the Standby Service Water System to the Service Water 

System whenever the Intake Structure is disabled;
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ;
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• Supplies cooling water to the component cooling water heat exchangers, diesel 
generator coolers, charging pump lube oil coolers and various heating, ventilating 
and air-conditioning cooling coils (FP);

• Provides a backup safety-related water supply for the Auxiliary Feedwater System 
and spent fuel pool (FP);

• Provides support for running the Unit 2 Emergency Diesel Generators (SBO); and,
• Provides a cooling water flow path for the Unit 2 Charging Pumps (from the Unit 1 

River Water System via the unit cross tie) during a Unit 2 SBO.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Not applicable Sections

9.2.1.1
9.2.1.2

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
Not applicable LR 1-30-1

-- LR 2-07-1A
-- LR 2-07-5
-- LR 2-13-1
-- LR 2-14C-1
-- LR 2-15-1
-- LR 2-24-3
-- LR 2-29-4
-- LR 2-30-1
-- LR 2-30-1A
-- LR 2-30-2
-- LR 2-30-3
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Components Subject to Aging Management Review  

Table 2.3.3-30 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-30, Auxiliary Systems – Service Water System (Unit 2 only) – Summary of Aging 
Management Evaluation, provides the results of the aging management review. 

  

-- LR 2-36-4A
-- LR 2-36-4B
-- LR 2-43-22
-- LR 2-44A-2
-- LR 2-44A-3
-- LR 2-44B-1
-- LR 2-44B-3

Table 2.3.3-30
Service Water System (Unit 2 only)

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural support (attached)

Expansion joint Pressure boundary

Flexible Hose Pressure boundary

Orifice Flow restriction 
Leakage boundary (spatial) 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural support (attached)

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
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2.3.3.31 Solid Waste Disposal System

System Description 

The primary purpose of the Solid Waste Disposal System is to provide facilities for the collection 
and preparation of radioactive waste materials for shipment to processing and disposal facilities. 
Portions of the Unit 2 system provide a safety-related piping pressure boundary for the Chemical 
and Volume Control System, but the Solid Waste Disposal System is not credited with any other 
safety-related or regulated event function.

The various waste streams are prepared for shipment by filtration, dewatering, solidification, 
segregation, compaction, packaging, and/or storage. The materials which are handled as 
radioactive solid waste include depleted resins from process ion exchangers, concentrated 
waste solutions from the evaporator bottoms hold tanks, spent filter cartridges, and 
miscellaneous contaminated or irradiated solid materials (other than fuel). The filling of 
containers, storage and shipment of radioactive solid wastes conform with NRC and U.S. 
Department of Transportation regulations.

The Solid Waste Disposal System immobilizes radioactive wastes in a cement mixture inside 55-
gallon closed head steel drums. This method has a low probability of accidental release of 

Pump casing Leakage boundary (spatial) 
Pressure boundary

Sight glass Pressure boundary

Strainer body Pressure boundary

Strainer element Filtration

Tank Leakage boundary (spatial)

Tubing Leakage boundary (spatial) 
Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural support (attached)

Table 2.3.3-30
Service Water System (Unit 2 only)

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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radioactive material to the environment during transport and storage. The waste solidification 
system consists of a cement storage bin and cement feeder, resin waste hold tank, evaporator 
bottoms hold tank, caustic buffering equipment, drumming station and drum processing 
enclosure, and necessary pumps, piping, valves, instrumentation, electronics, and other 
hardware for the system to function.

The system also has provisions for the disposal of compressible solid waste generated during 
station operation and maintenance. Compressible solid waste consists of items such as rags, 
anti-contamination clothing, and plastic bags. The solid waste baler is a hydraulically operated 
ram that compresses the material into 55-gallon drums for eventual shipment offsite.

System Intended Functions  

10 CFR 54.4(a)(1):
• System includes safety-related piping that retains fluid from the Chemical Volume 

Control System (Unit 2 only).

10 CFR 54.4(a)(2):
• The integrity of nonsafety-related, fluid-retaining components in safety-related 

area(s) prevents interactions that could affect safety-related SSCs; and,
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs (Unit 2 only).

10 CFR 54.4(a)(3):  None

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 11.2.5 Section 11.4
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License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-31 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-31, Auxiliary Systems – Solid Waste Disposal System – Summary of Aging 
Management Evaluation, provides the results of the aging management review.   

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-07-2 LR 2-07-1B
LR 1-08-2 LR 2-08-2
LR 1-08-5 LR 2-18-1
LR 1-17-2 LR 2-20-1
LR 1-18-1 --
LR 1-18-2 --
LR 1-18-3 --
LR 1-20-1 --

Table 2.3.3-31
Solid Waste Disposal System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Filter housing Leakage boundary (spatial)

Flexible hose Leakage boundary (spatial)

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)
2.3 Scoping and Screening Results:  Mechanical Systems Page 2.3-126



Beaver Valley Power Station 
License Renewal Application 

Technical Information
2.3.3.32 Supplementary Leak Collection and Release System

System Description  

The Supplementary Leak Collection and Release System is a safety-related system whose 
purpose is to ensure that radioactive leakage from the primary Containment following the 
occurrence of a design basis accident is collected and filtered for iodine removal prior to 
discharge to the atmosphere at the system vent located on top of the Containment Building dome 
(elevated release). Note that filtering of radioactive material from the ventilation stream still 
occurs, but is no longer credited in BVPS accident analyses. The system also provides 
temperature control by the removal of heat from areas where equipment important to safety is 
located. Following a loss of offsite power, the Supplementary Leak Collection and Release 
System fans can be powered from the emergency buses to ensure the components in these 
areas do not exceed their design temperatures.

The Supplementary Leak Collection and Release System consists of fans, ductwork, dampers, 
high-efficiency particulate activity filters, charcoal filters, and the associated I&C. The system 
fans operate during normal plant operation to exhaust the various areas. The system 
automatically transfers ventilation flow through the filter bank on a Containment isolation signal 
or a high-high radiation signal from monitors in the ventilation exhaust. The capacity of each 
exhaust fan is in excess of the estimated air in-leakage to the Containment contiguous area and 
other areas served. The excess capacity of the fan ensures a negative pressure in the areas 
being exhausted.

Pump casing Leakage boundary (spatial)

Sight glass Leakage boundary (spatial)

Tank Leakage boundary (spatial)

Tubing Leakage boundary (spatial)

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Table 2.3.3-31
Solid Waste Disposal System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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System Intended Functions  

10 CFR 54.4(a)(1):
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97;
• Provides for heat removal from areas containing safety-related equipment in order 

to maintain indoor temperatures below design limits;
• Maintains negative pressure in areas exhausted; and,
• Provides Containment isolation function (Unit 1 only).

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs (Unit 2 only).

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ;
• System fire dampers are provided in order to prevent the spread of fire through 

the ductwork (FP);
• Prevents area temperature rise to preclude the loss of equipment via use of 

portable fans for the charging pump cubicles (FP) (Unit 1 only); and,
• Provides ventilation to the charging pump cubicles to prevent area temperature 

rise to preclude the loss of equipment (FP) (Unit 1 only).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 6.6 Section 6.5.3.2
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License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.3-32 lists the component types that require aging management review and their 
intended functions.

Table 3.3.2-32, Auxiliary Systems – Supplementary Leak Collection and Release System – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.    

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-12-1 LR 2-16-1
LR 1-16-1 LR 2-16-2
LR 1-33-3 LR 2-26-3
LR 1-34-5 LR 2-33-2A
LR 1-34-8 LR 2-44C-2

-- LR 2-44D-2

Table 2.3.3-32
Supplementary Leak Collection and Release System
Components Subject to Aging Management Review

 
Component Type Intended Function

Bolting Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Damper housing Pressure boundary 
Structural integrity (attached)

Duct Pressure boundary 
Structural integrity (attached)

Fan housing Pressure boundary

Filter housing Pressure boundary
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Flexible connection Pressure boundary

Flow straightener Pressure boundary

Heater housing Pressure boundary

Isokinetic nozzle Pressure boundary

Moisture separator Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Tank Leakage boundary (spatial) 
Pressure boundary

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Table 2.3.3-32
Supplementary Leak Collection and Release System
Components Subject to Aging Management Review

 (continued)
Component Type Intended Function
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2.3.4 STEAM AND POWER CONVERSION SYSTEMS

The following systems are included in this section.

• Auxiliary Feedwater System (Section 2.3.4.1)
• Auxiliary Steam System (Section 2.3.4.2)
• Building Services Hot Water Heating System (Section 2.3.4.3)
• Condensate System (Unit 1 only) (Section 2.3.4.4)
• Glycol Heating System (Unit 1 only) (Section 2.3.4.5)
• Main Feedwater System (Section 2.3.4.6)
• Main Steam System (Section 2.3.4.7)
• Main Turbine and Condenser System (Section 2.3.4.8)
• Steam Generator Blowdown System (Section 2.3.4.9)
• Water Treatment System (Section 2.3.4.10)

2.3.4.1 Auxiliary Feedwater System

System Description  

The Auxiliary Feedwater System is a safety-related system that provides an emergency source 
of feedwater to the steam generators. The system is required to ensure safe shutdown in the 
event of a main turbine trip with complete loss of normal electric power to the station, and is 
automatically started on a safety injection signal. The Auxiliary Feedwater System (Unit 1 only) 
also includes a nonsafety-related dedicated auxiliary feedwater pump.

The Auxiliary Feedwater System at each unit consists of two motor-driven auxiliary feed pumps, 
a turbine-driven auxiliary feed pump, and the associated piping, valves, controls, electrical 
components, and instrumentation. The auxiliary feed pumps normally take suction from the 
primary plant demineralized water storage tank. The Auxiliary Feedwater System can also be 
supplied with water from the River Water System (Unit 1 only) / Service Water System (Unit 2 
only). The motor-driven auxiliary feedwater pumps receive power from redundant 4,160 VAC 
emergency switchgear. The turbine-driven auxiliary feed pump is supplied with steam from the 
main steam lines upstream of the steam line isolation valves.

A significant difference exists between the Unit 1 and Unit 2 Auxiliary Feedwater Systems. The 
Unit 1 motor-driven auxiliary feedwater pumps and the turbine-driven pump are all located in the 
same area. The assumption is made that all three pumps could be damaged by a postulated fire 
in this area. For this reason, a remotely-located, nonsafety-related, dedicated motor-driven 
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auxiliary feedwater pump was installed at Unit 1 to provide shutdown capability in the event of a 
fire in the auxiliary feedwater pump area. This additional pump is capable of taking suction from 
either of two tanks that are evaluated in the Condensate System. The dedicated auxiliary 
feedwater pump motor is powered from the Emergency Response Facility Substation, which can 
be powered by the ERFS Diesel Generator. Unit 2 does not have a corresponding pump 
because the Unit 2 auxiliary feedwater pumps are not all housed in a common fire area.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides condensate inventory and supplies condensate to the steam generators 

to remove sensible and core decay heat;
• Provides the means for assessing plant conditions during and following an 

accident;
• Provides a Containment isolation function;
• Provides sufficient redundancy to ensure the required flow to a minimum of two 

steam generators while subjected to a single failure;
• Provides a secondary safety-related water supply to the auxiliary feedwater 

pumps from the River Water System (Unit 1 only) / Service Water System (Unit 2
only); and,

• Provides the means to prevent a loss of auxiliary feedwater in the event of an 
auxiliary feedwater header rupture (Unit 2 only).

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Provides auxiliary feedwater to the steam generators using two motor-driven and 

one steam turbine-driven pump upon ATWS Mitigation System Actuation Circuitry 
(AMSAC) actuation (ATWS);

• Provides an auxiliary feedwater pump high discharge pressure signal to the 
Steam Generator Blowdown and Reactor Plant Sampling Systems (ATWS) 
(Unit 1 only);

• Provides valve isolation logic signals to the Steam Generator Blowdown and 
Reactor Plant Sampling Systems (ATWS) (Unit 2 only);
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• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 
function that demonstrates compliance with regulations for EQ;

• Provides condensate inventory and supplies condensate to the steam generators 
to remove sensible and core decay heat (FP);

• Provides an alternate shutdown subsystem for the Auxiliary Feedwater System 
via the dedicated auxiliary feedwater pump for delivery of cooling water to the 
steam generators to remove both sensible and decay heat (FP) (Unit 1 only);

• Provides the steam generators with water for achieving cold shutdown conditions 
(FP) (Unit 1 only);

• Provides indication of flow from the auxiliary feedwater turbine-driven feedwater 
pump to the steam generators (SBO); and,

• Provides condensate inventory and supplies condensate to the steam generators 
to remove sensible and core decay heat (SBO).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections

10.3.5.1.2
10.3.5.2.2
10.3.5.2.3

Section
10.4.9

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-24-1 LR 2-24-3
LR 1-24-2 LR 2-24-5
LR 1-24-3 --
LR 1-32-7 --
2.3 Scoping and Screening Results:  Mechanical Systems Page 2.3-133



Beaver Valley Power Station 
License Renewal Application 

Technical Information
Components Subject to Aging Management Review  

Table 2.3.4-1 lists the component types that require aging management review and their 
intended functions.

Table 3.4.2-1, Steam and Power Conversion Systems – Auxiliary Feedwater System – Summary 
of Aging Management Evaluation, provides the results of the aging management review. 

Table 2.3.4-1
Auxiliary Feedwater System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Flexible Hose Pressure boundary

Heat Exchanger Heat transfer 
Pressure boundary

Orifice Flow restriction 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pump Casing Leakage boundary (spatial) 
Pressure boundary

Sight glass Pressure boundary

Strainer Body Pressure boundary

Tank Leakage boundary (spatial) 
Pressure boundary

Tubing Pressure boundary

Valve Body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)
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2.3.4.2 Auxiliary Steam System

System Description  

The Auxiliary Steam System supplies heating and process steam for nonsafety-related use in 
various balance-of-plant and primary plant support systems, and recovers the condensed steam 
from the equipment served. The system is capable of providing steam during normal operation, 
plant start-up, and plant shutdown. 

The Auxiliary Steam System receives its steam supply from the Main Steam System (when the 
reactor plant is in operation), from the opposite unit's Auxiliary Steam System (when the supplied 
unit is shutdown) or from the Unit 2 Auxiliary Boilers. Unit 1 does not have auxiliary boilers. A
condensate receiver and condensate pumps are used to collect condensate from the 
components served. The condensate collected may be returned to either unit. Auxiliary steam 
condensate is continuously monitored for radioactivity to ensure that leakage from radioactive 
systems into the Auxiliary Steam System is detected.

The only equipment in the Auxiliary Steam System that performs a safety-related function are the 
safety-related Auxiliary Steam System isolation valves, which automatically isolate on a HELB in 
selected areas.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides automatic isolation of the auxiliary steam supply.

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ.
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UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.4-2 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 10.3.2 Section 10.4.10

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-07-3 LR 2-07-2
LR 1-08-1 LR 2-08-1
LR 1-08-3 LR 2-15-6
LR 1-08-5 LR 2-27A-1
LR 1-17-2 LR 2-27A-2
LR 1-27-1 LR 2-27A-3
LR 1-27-2 --
LR 1-27-4 --
LR 1-43-2 --
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Table 3.4.2-2, Steam and Power Conversion Systems – Auxiliary Steam System – Summary of 
Aging Management Evaluation, provides the results of the aging management review. 

2.3.4.3 Building Services Hot Water Heating System

System Description 

The Building Services Hot Water Heating System is a nonsafety-related system which supplies 
chemically-treated hot water to various unit heaters and heating coils in air handling units and 
ductwork. In addition, at Unit 1, the system supplies the Glycol Heating System heat exchangers. 
The Building Services Hot Water Heating System is not credited for any safety-related function or 
regulated event.

Table 2.3.4-2
Auxiliary Steam System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Flexible hose Leakage boundary (spatial)

Heat exchanger Leakage boundary (spatial)

Orifice Leakage boundary (spatial)

Piping Leakage boundary (spatial) 
Structural integrity (attached)

Pump casing Leakage boundary (spatial)

Sight glass Leakage boundary (spatial)

Strainer body Leakage boundary (spatial)

Tank Leakage boundary (spatial)

Trap body Leakage boundary (spatial)

Tubing Leakage boundary (spatial)

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)
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The Building Services Hot Water Heating System consists of pumps, heat exchangers, and 
associated piping, tanks, valves, controls, electrical components, and instrumentation. The hot 
water heating piping system consists of several branches, some of which supply areas 
containing safety-related equipment.

System Intended Functions 

10 CFR 54.4(a)(1):  None.

10 CFR 54.4(a)(2):
• The integrity of nonsafety-related, fluid-retaining components in safety-related 

areas prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):  None.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings 

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
None None

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-41A-1 LR 2-41A-1
LR 1-41A-2 LR 2-41A-2
LR 1-41A-3 LR 2-41A-3
LR 1-41B-1 LR 2-41A-4

-- LR 2-44B-1
-- LR 2-44B-2
-- LR 2-44B-3
-- LR 2-44D-1
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Components Subject to Aging Management Review 

Table 2.3.4-3 lists the component types that require aging management review and their 
intended functions.

Table 3.4.2-3, Steam and Power Conversion Systems – Building Services Hot Water Heating 
System – Summary of Aging Management Evaluation, provides the results of the aging 
management review. 

2.3.4.4 Condensate System (Unit 1 only)

System Description  

The Condensate System is a nonsafety-related system that removes condensate from the main 
condenser hotwell and provides preheated water to the suction of the main feedwater pumps. 
The system provides cooling for the steam generator blowdown heat exchanger, condenser air 
ejectors, and gland steam condensers. From the gland steam condensers, condensate flows 

Table 2.3.4-3
Building Services Hot Water Heating System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial)

Heat exchanger Leakage boundary (spatial)

Heating coil Leakage boundary (spatial)

Orifice Leakage boundary (spatial)

Piping Leakage boundary (spatial)

Pump casing Leakage boundary (spatial)

Sight glass Leakage boundary (spatial)

Strainer body Leakage boundary (spatial)

Tank Leakage boundary (spatial)

Trap body Leakage boundary (spatial)

Tubing Leakage boundary (spatial)

Valve body Leakage boundary (spatial)
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through two parallel trains of feedwater heaters. The feedwater heater trains each consist of one 
heater drain cooler and five low pressure feedwater heaters. The flow from the last low pressure 
feedwater heater combines with the other train to the common suction line of the main feedwater 
pumps. 

The Condensate System is within the scope of license renewal only for its support of the 
nonsafety-related dedicated auxiliary feedwater pump. The Condensate System supplies water 
to the dedicated auxiliary feedwater pump from plant demineralized water storage tanks. The 
Unit 1 motor-driven auxiliary feedwater pumps and the turbine-driven pump are located in the 
same area. The assumption is made that all three pumps could be damaged by a postulated fire 
in this area. For this reason, a remotely-located, dedicated motor-driven auxiliary feed pump was 
installed at Unit 1 to provide shutdown capability in the event of a postulated fire in the auxiliary 
feedwater pump area. Unit 2 does not have a corresponding pump because the Unit 2 auxiliary 
feedwater pumps are not all housed in a common fire area.

System Intended Functions  

10 CFR 54.4(a)(1):  None.

10 CFR 54.4(a)(2):  None.

10 CFR 54.4(a)(3):
• Provides condensate inventory to the dedicated auxiliary feedwater pump for 

decay heat removal (FP).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 10.3.5 Not applicable

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-22-1 Not applicable
2.3 Scoping and Screening Results:  Mechanical Systems Page 2.3-140



Beaver Valley Power Station 
License Renewal Application 

Technical Information
Components Subject to Aging Management Review  

Table 2.3.4-4 lists the component types that require aging management review and their 
intended functions.

Table 3.4.2-4, Steam and Power Conversion Systems – Condensate System (Unit 1 only) – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

2.3.4.5 Glycol Heating System (Unit 1 only)

System Description  

The Unit 1 Glycol Heating System is a nonsafety-related building services system that supplies 
heating solution to ventilation and air conditioning units that use outside air.

The Glycol Heating System is a closed, forced system consisting of heat exchangers, circulating 
pumps, piping, valves and heating coils. An aqueous solution of ethylene glycol is circulated 
through preheat coils and heating coils to prevent coil freeze-up of heating and ventilating units 
and air conditioning units utilizing outdoor air. 

LR 1-24-3 --
LR 1-32-7 --

Table 2.3.4-4
Condensate System (Unit 1 only)

Components Subject to Aging Management Review
 

Component Type Intended Function(s)
Bolting Pressure Boundary

Piping Pressure Boundary

Tank Pressure Boundary

Valve body Pressure Boundary

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
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The glycol solution piping consists of two piping loops; one loop supplies selected heating coils in 
the Auxiliary Building and the other supplies selected heating coils in the Service Building.

System Intended Functions  

10 CFR 54.4(a)(1): None.

10 CFR 54.4(a)(2):
• The integrity of nonsafety-related, fluid-retaining components in safety-related 

areas prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):  None.

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.4-5 lists the component types that require aging management review and their 
intended functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
None Not applicable

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-41B-1 Not applicable
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Table 3.4.2-5, Steam and Power Conversion Systems – Glycol Heating System (Unit 1 only) – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

2.3.4.6 Main Feedwater System

System Description  

The purpose of the Main Feedwater System is to supply feedwater to the three steam 
generators. The system uses two half-size motor-driven main feedwater pumps to provide the 
necessary flow and pressure. Unit 2 also has a motor-driven start-up feedwater pump that is 
used to minimize operation of the main feedwater pumps at low flow during start-up and low load 
operation (Unit 2 only). The start-up feedwater pump can be operated in parallel with one main 
feedwater pump if the other main feedwater pump is out of service (Unit 2 only).

The main feedwater pumps discharge through two half-size high pressure feedwater heaters 
arranged in parallel to a common discharge header for distribution to the steam generators. 
Feedwater flows to each steam generator through individual feedwater flow control valves. Each 

Table 2.3.4-5
Glycol Heating System (Unit 1 only)

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial)

Heat exchanger Leakage boundary (spatial)

Heating coil Leakage boundary (spatial)

Orifice Leakage boundary (spatial)

Piping Leakage boundary (spatial)

Pump casing Leakage boundary (spatial)

Sight glass Leakage boundary (spatial)

Strainer body Leakage boundary (spatial)

Tank Leakage boundary (spatial)

Tubing Leakage boundary (spatial)

Valve body Leakage boundary (spatial)
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valve is positioned by a three-element feedwater control system. When feedwater flow 
requirements are low, a bypass valve around each feedwater control valve provides steam 
generator level and feedwater flow control. 

The feedwater isolation valves, control valves, and control valve bypass valves automatically 
close on receipt of a feedwater isolation signal to isolate main feedwater flow to the steam 
generators.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97;
• Automatically isolates feedwater upon generation of a feedwater isolation signal;
• Provides inputs to the Solid State Protection System;
• Provides a Containment isolation function; and,
• Provides a flowpath for the Auxiliary Feedwater System to inject makeup water 

into the Steam Generators.

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Provides a flowpath for the Auxiliary Feedwater System to inject makeup water 

into the Steam Generators (FP);
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ;
• Provides loss of feedwater flow signal to AMSAC using feedwater flow 

transmitters (ATWS);
• Provides a flowpath for the Auxiliary Feedwater System to inject makeup water 

into the Steam Generators (SBO); and,
• Provides Steam Generator wide range and narrow range level indication (SBO).
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UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.4-6 lists the component types that require aging management review and their 
intended functions.

Table 3.4.2-6, Steam and Power Conversion Systems – Main Feedwater System – Summary of 
Aging Management Evaluation, provides the results of the aging management review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 10.3.5 Section 10.4.7

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-24-1 LR 2-21-1
LR 1-24-3 LR 2-24-2A

-- LR 2-24-3

Table 2.3.4-6
Main Feedwater System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Flexible Hose Leakage boundary (spatial) 
Pressure boundary

Orifice Flow restriction 
Leakage boundary (spatial) 
Pressure boundary
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2.3.4.7 Main Steam System

System Description  

The purpose of the Main Steam System is to supply dry saturated steam to the Main Turbine, the 
Turbine Steam Bypass System, the Gland Sealing System, the Auxiliary Steam System, the 
moisture separator reheaters, and the turbine-driven auxiliary feedwater pump. Portions of the 
Main Steam System are safety-related and provide for reactor decay heat removal and reactor 
plant cooldown. 

Steam from each of the three steam generators is routed through the Containment wall to the 
main steam valve area, which houses the steam generator safety valves, main steam trip and 
non-return valves (Unit 1 only) / main steam isolation valves (Unit 2 only), atmospheric steam 
dump valves and a single common residual heat release valve. Each main steam line in the main 
steam valve area also supplies the turbine-driven auxiliary feedwater pump. The three main 
steam lines join a main steam header in the Turbine Building, just below the mezzanine level. 

Bypass valves are provided around each main steam trip valve (Unit 1 only) / main steam 
isolation valve (Unit 2 only). These bypass valves are normally closed during power operation. 
The valves are used during plant heat-up to assist in warming up and pressurizing the 
downstream main steam piping.

The main steam header distributes steam to systems in the Turbine Building: four lines go to the 
high pressure turbine throttle valves; two lines go to the turbine steam bypass (steam dump) 

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Tubing Leakage boundary (spatial) 
Pressure boundary

Valve Body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Table 2.3.4-6
Main Feedwater System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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system; and individual lines supply the Gland Sealing and Auxiliary Steam Systems. Two 
reheater steam supply lines tap off the two steam dump lines.

An atmospheric steam dump valve is installed on each main steam line upstream of each main 
steam trip and non-return valve (Unit 1 only) / main steam isolation valve (Unit 2 only). The three 
atmospheric steam dump valves provide plant cooldown capability when the main condenser is 
unavailable. They also relieve excess pressure in the steam generators, and can prevent 
unwanted lifting of the safety valves.

The residual heat release valve is sized to remove all sensible and core decay heat one-half hour 
after a reactor trip when the main condenser is not available. The steam flow is from the valve, 
through the residual heat release header, to atmosphere. This one valve, which is mounted on 
the common residual heat release header, serves all three steam generators through 
connections on each main steam line upstream of the main steam trip valves (Unit 1 only) / main 
steam isolation valves (Unit 2 only). There is a check valve in each residual heat release line to 
ensure that steam may flow to the header, but prevent reverse flow if a line breaks between a 
steam generator and a main steam trip valve (Unit 1 only) / main steam isolation valve (Unit 2 
only).

The Condenser Steam Dump System is comprised of 18 valves capable of dumping steam to the 
condenser as necessary. The valves are configured such that 9 valves dump to each condenser 
half. Upon loss of load to the Main Turbine Generator, the Steam Dump System automatically 
bypasses excess steam from the steam generators directly to the main condenser and controls 
the amount of flow through the steam dumps based on reactor coolant average temperature. The 
Steam Dump System is also used during plant startup, testing, and shutdown to maintain 
constant steam pressure in the main steam header.

A flow restrictor in each steam generator exit nozzle limits steam flow in the event of a steam line 
break downstream of the flow restrictor, thereby limiting the RCS cooldown rate and reactivity 
addition to the reactor core.

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides secondary isolation of a ruptured steam generator;
• Provides the means for assessing plant conditions during and following an 

accident in support of NRC Regulatory Guide 1.97 (Unit 1 only);
• Provides support for the cooldown of the RCS and depressurization of the 

secondary plant when the main condenser is unavailable;
• Provides relief from steam generator over-pressurization;
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• Automatically isolates main steam flow from the steam generators to prevent the 
blowdown of all three steam generators due to a steam line break in any one 
steam generator or its associated piping;

• Contains instrumentation channels that provide inputs to the Solid State 
Protection System;

• Provides a Containment isolation function; and,
• Provides a supply of steam for the turbine-driven auxiliary feedwater pump.

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Provides turbine load input signal (turbine impulse pressure) to AMSAC (ATWS);
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ;
• Cools the Reactor Core via the RCS by removing decay heat using steam from 

the Steam Generators through the safety valves, atmospheric steam dump 
valves, and the residual heat release valve (FP and SBO);

• Provides a supply of steam for the turbine-driven auxiliary feedwater pump (FP 
and SBO);

• Supports cold shutdown by removing decay and sensible heat from the RCS via 
heat transfer to cooling water on the secondary side of the steam generators, 
achieved by going solid and draining to the main condenser via the steam bypass 
dump valves (FP) (Unit 1 only); and,

• Main steam line code safety valves provide relief from Steam Generator over-
pressurization (FP) (Unit 2 only).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 10.3.1.2 Section 10.3.2
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License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.4-7 lists the component types that require aging management review and their 
intended functions.

Table 3.4.2-7, Steam and Power Conversion Systems – Main Steam System – Summary of 
Aging Management Evaluation, provides the results of the aging management review.   

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-21-1 LR 2-21-1
LR 1-21-2 LR 2-21-2
LR 1-21-3 LR 2-21-3
LR 1-21-4 LR 2-24-5
LR 1-26-4 LR 2-26-1

Table 2.3.4-7
Main Steam System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Flexible Hose Leakage boundary (spatial) 
Pressure boundary

Orifice Flow restriction 
Leakage boundary (spatial) 
Pressure boundary

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Trap Body Leakage boundary (spatial)
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2.3.4.8 Main Turbine and Condenser System

System Description  

The Main Turbine and Condenser System and associated auxiliaries utilize steam from the 
nuclear steam supply system to provide the motive force for the Main Unit Generator, which 
generates electrical power for use on the system grid. The Main Turbine portion of the system 
consists of an 1,800 rpm tandem compound main turbine unit, consisting of one double-flow high 
pressure turbine and two double-flow low pressure turbine sections, four high pressure inlet 
throttle valves, four high pressure inlet governing valves, four moisture separator reheaters, four 
low pressure reheat stop valves, four low pressure interceptor valves, an electro-hydraulic 
control system, provisions for extracting steam for feedwater heating, a gland steam sealing 
system, and a turbine lube oil and associated auto-stop oil system. Other portions of the Main 
Turbine and Condenser System include the main condenser and air ejectors, and the 
miscellaneous vents and drain system.

Steam from the Main Steam System is admitted to the turbine system through four steam lines, 
each of which has a throttle valve. The steam is then supplied through individually controlled, 
hydraulically-operated governor valves to the high pressure turbine. Steam passes from the high 
pressure turbine casing into the moisture separator reheaters. High pressure steam from the 
main steam header is the heating steam in the moisture separator reheaters. Dry superheated 
steam (at full load) exits the moisture separator reheaters through reheat stop valves and 
intercept valves, and enters the two low pressure turbines. Steam passes from the two low 
pressure turbines to the condenser.

Tubing Leakage boundary (spatial) 
Pressure boundary

Turbine Casing Pressure boundary

Valve Body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Table 2.3.4-7
Main Steam System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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To prevent the leakage of air into or steam out of the turbine casing along the shaft, each turbine 
section is equipped with labyrinth-type steam gland seals that are supplied with steam from the 
gland sealing steam system.

The turbine shaft is supported by journal bearings, two for each turbine. Axial positioning of the 
shaft is accomplished by use of a thrust bearing mounted between the two low pressure turbines. 
The turbine bearings are supplied with oil from the turbine lubricating oil system. The oil output of 
this system is used to cool and lubricate the turbine bearings, and as a control medium in the 
turbine protection (auto stop oil) system to effect various turbine trips. The output of this system 
is also relied upon as a backup for the generator seal oil system upon failure of both air side seal 
oil pumps.

The auto stop oil system is a hydraulic system which initiates a turbine trip when required. The 
auto stop oil system trip signal causes a loss of electro-hydraulic fluid system pressure and 
closure of all turbine throttle, governor, interceptor and reheat stop valves.

The Unit 1 air ejector exhaust is diverted from the Gaseous Waste System to the reactor 
Containment upon receipt of a signal from an in-line radiation monitor. This line provides a 
Containment isolation function (Unit 1 only).

System Intended Functions  

10 CFR 54.4(a)(1):
• Provides means for assessing plant conditions during and following an accident in 

support of NRC Regulatory Guide 1.97; and,
• Provides Containment isolation function (Unit 1 only).

10 CFR 54.4(a)(2):
• The integrity of nonsafety-related, fluid-retaining components in safety-related 

area(s) prevents interactions that could affect safety-related SSCs; and,
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs (Unit 1 only).

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ; and,
• Trips turbine upon AMSAC actuation (ATWS).
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UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

Components Subject to Aging Management Review  

Table 2.3.4-8 lists the component types that require aging management review and their 
intended functions.

Table 3.4.2-8, Steam and Power Conversion Systems – Main Turbine and Condenser System – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections
10.3.3
10.3.6
10.3.7
10.3.8

Sections
10.2

10.4.1
10.4.2
10.4.3

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-26-6 LR 2-26-3

Table 2.3.4-8
Main Turbine and Condenser System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Moisture Separator Leakage boundary (spatial)
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2.3.4.9 Steam Generator Blowdown System

System Description  

The primary purpose of the Steam Generator Blowdown System is to remove contaminants and 
process blowdown water from the steam generators to maintain steam generator water 
chemistry within specified limits. Continuous blowdown of the steam generators is necessary 
during operation because the boiling action concentrates the chemicals and impurities 
introduced into the steam generators from the feedwater. Portions of the system are safety-
related.

The Steam Generator Blowdown System includes Containment isolation valves, a blowdown 
flash tank, and the associated tanks, pumps, piping, heat exchangers, filters, demineralizers, 
resin traps, valves, and instrumentation. 

The blowdown flowrate is regulated by adjusting hand control valves. Steam in the blowdown 
flash tank is normally directed to feedwater heaters. Blowdown flash tank level is controlled by a 
level control valve. The blowdown water flows through heat exchangers, filters, and 
demineralizers prior to returning to the main condenser. Radiation monitors continuously sample 
the flowpath to provide indication of a potential steam generator tube leak.

Safety-related Containment isolation valves perform a Containment isolation function, and 
function to isolate steam generator blowdown flow in the event of a HELB outside Containment 
or actuation of the auxiliary feedwater pumps. Additionally, high steam generator sample 
radiation or high level in the blowdown tank will isolate blowdown flow (Unit 2 only).

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Trap Body Leakage boundary (spatial)

Valve Bodies Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Table 2.3.4-8
Main Turbine and Condenser System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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System Intended Functions  

10 CFR 54.4(a)(1):
• Provides automatic isolation of the blowdown lines in the event of a HELB outside 

of the Containment;
• Provides means for assessing plant conditions during and following an accident in 

support of NRC Regulatory Guide 1.97; and,
• Provides a Containment isolation function.

10 CFR 54.4(a)(2):
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs; and,

• The integrity of nonsafety-related, fluid-retaining components in safety-related 
area(s) prevents interactions that could affect safety-related SSCs.

10 CFR 54.4(a)(3):
• Contains SSCs relied upon in safety analyses or plant evaluations to perform a 

function that demonstrates compliance with regulations for EQ; and,
• Provides isolation of the steam generator blowdown lines upon Auxiliary 

Feedwater System actuation (ATWS).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 10.3.8 Section 10.4.8

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-25-1 LR 2-14A-1
LR 1-43-2 LR 2-15-5
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Components Subject to Aging Management Review  

Table 2.3.4-9 lists the component types that require aging management review and their 
intended functions.

Table 3.4.2-9, Steam and Power Conversion Systems – Steam Generator Blowdown System – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

-- LR 2-25-1
-- LR 2-25-2
-- LR 2-25-4
-- LR 2-25-5

Table 2.3.4-9
Steam Generator Blowdown System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Filter housing Leakage boundary (spatial)

Flexible hose Leakage boundary (spatial)

Heat exchanger Leakage boundary (spatial)

Orifice Leakage boundary (spatial)

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Pump casing Leakage boundary (spatial)

Tank Leakage boundary (spatial)

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
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2.3.4.10 Water Treatment System

System Description 

The Water Treatment System is a nonsafety-related system that is designed to:

• Clarify and filter Ohio River water;
• Demineralize a portion of the filtered water;
• Produce reactor-grade demineralized water;
• Provide sufficient storage of filtered and demineralized water; and,
• Neutralize wastes to produce an effluent having a pH of 6.0 to 9.0 before 

discharge to the cooling tower blowdown stream.

The main water treatment processing facility is located at Unit 1, where river water is clarified, 
filtered, and demineralized. The normal method of producing demineralized water is by pumping 
filtered water through a vendor-supplied demineralizer skid. Installed demineralizers and 
regeneration equipment exist in the water treatment area, but are not normally used.

The filtered and demineralized water is then distributed from the Unit 1 processing facility to 
Unit 1 and Unit 2. The most significant recipient of demineralized water is the primary plant 
demineralized water storage tank, which supplies the auxiliary feedwater pumps. The water 
treating systems at both units contain the tanks, pumps, and associated piping, valves, controls, 
and instrumentation to store, distribute, and chemically adjust demineralized and filtered water as 
required for primary and secondary plant make-up, cooling water make-up and for general plant 
use. Operation of the water supply and treatment system is not necessary for safety, therefore 
redundancy of all equipment has not been provided.

Tubing Leakage boundary (spatial)

Valve body Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Table 2.3.4-9
Steam Generator Blowdown System

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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System Intended Functions 

10 CFR 54.4(a)(1):  None.

10 CFR 54.4(a)(2):
• The integrity of nonsafety-related, fluid-retaining components in safety-related 

areas prevents interactions that could affect safety-related SSCs; and,
• Nonsafety-related piping up to and including the first equivalent anchor beyond 

safety/nonsafety interface(s) may provide mechanical support for safety-related 
SSCs (Unit 2 only).

10 CFR 54.4(a)(3):
• Demineralized water storage tank provides gravity feed makeup to the primary 

plant demineralized water storage tank to support safe shutdown (FP) (Unit 2 
only).

UFSAR References  

Additional system details are included in the UFSAR Sections identified below. 

License Renewal Drawings  

Additional details for components subject to aging management review are provided in the 
following license renewal drawings. Parent system drawings are shown in bold.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 9.11 Section 9.2.3

BVPS Unit 1
License Renewal 

Drawings

BVPS Unit 2
License Renewal 

Drawings
LR 1-32-2 LR 2-24-3
LR 1-32-8 LR 2-30-3
LR 1-32-9 LR 2-32-1

-- LR 2-32-2
-- LR 2-36-4A
-- LR 2-36-4B
-- LR 2-43-22
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Components Subject to Aging Management Review  

Table 2.3.4-10 lists the component types that require aging management review and their 
intended functions.

Table 3.4.2-10, Steam and Power Conversion Systems – Water Treatment System – Summary 
of Aging Management Evaluation, provides the results of the aging management review.    

Table 2.3.4-10
Water Treatment System

Components Subject to Aging Management Review
 

Component Type Intended Function
Bolting Leakage boundary (spatial) 

Pressure boundary 
Structural integrity (attached)

Piping Leakage boundary (spatial) 
Pressure boundary 
Structural integrity (attached)

Sight glass Leakage boundary (spatial)

Tank Leakage boundary (spatial) 
Pressure boundary

Tubing Leakage boundary (spatial)

Valve body Leakage boundary (spatial) 
Structural integrity (attached)
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2.4 SCOPING AND SCREENING RESULTS: 
STRUCTURES

The following structures are included in this section.

• Alternate Intake Structure (Common) (Section 2.4.1)
• Auxiliary Building (Section 2.4.2)
• Boric Acid Tank Building (Unit 1 only) (Section 2.4.3)
• Cable Tunnel (Section 2.4.4)
• Chemical Addition Building (Unit 1 only) (Section 2.4.5)
• Condensate Polishing Building (Unit 2 only) (Section 2.4.6)
• Control Building (Unit 2 only) (Section 2.4.7)
• Decontamination Building (Section 2.4.8)
• Diesel Generator Building (Section 2.4.9)
• Emergency Outfall Structure (Unit 2 only) (Section 2.4.10)
• Emergency Response Facility Diesel Generator Building (Common) 

(Section 2.4.11)
• Emergency Response Facility Substation Building (Common) (Section 2.4.12)
• Equipment Hatch Platform (Section 2.4.13)
• Fuel Building (Section 2.4.14)
• Gaseous Waste Storage Vault (Section 2.4.15)
• Guard House (Common) (Section 2.4.16)
• Intake Structure (Common) (Section 2.4.17)
• Main Steam and Cable Vault (Section 2.4.18)
• Pipe Tunnel (Section 2.4.19)
• Primary Demineralized Water Storage Tank Pad and Enclosure (Section 2.4.20)
• Primary Water Storage Building (Unit 1 only) (Section 2.4.21)
• Reactor Containment Building (Section 2.4.22)
• Refueling Water Storage Tank and Chemical Addition Tank Pad and 

Surroundings (Section 2.4.23)
• Relay Building (Common) (Section 2.4.24)
• Safeguards Building (Section 2.4.25)
• Service Building (Section 2.4.26)
• Solid Waste Building (Unit 1 only) (Section 2.4.27)
• South Office and Shops Building (Common) (Section 2.4.28)
• Steam Generator Drain Tank Structure (Unit 1 only) (Section 2.4.29)
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• Switchyard (Common) (Section 2.4.30)
• Turbine Building (Section 2.4.31)
• Valve Pit (Section 2.4.32)
• Waste Handling Building (Unit 2 only) (Section 2.4.33)
• Water Treatment Building (Unit 1 only) (Section 2.4.34)
• Yard Structures (Section 2.4.35)

Structural commodities (e.g., anchorages, embedments, instrument racks, cable trays, conduits, 
fire doors, hatches, crane rails, equipment and component supports, etc.) are addressed in the 
bulk structural commodities review (Bulk Structural Commodities (Section 2.4.36)).

In-scope structures are shown on License Renewal Drawing LR-STRUCTURES. Unit 1 UFSAR, 
Appendix B, Table B.1-1, and Unit 2 UFSAR, Table 3.2-2, provide a listing of seismic Category I 
structures.
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2.4.1 ALTERNATE INTAKE STRUCTURE (COMMON)

Structure Description  

The Alternate Intake Structure is a non-Quality Assurance Category I structure, which was 
seismically designed for the historic earthquake of 0.03 g (surface motion), and is classified as 
augmented quality. It is common to both Unit 1 and Unit 2. This structure is approximately 60 by 
42 by 62 feet high and it is located east of the plant and east of the Shippingport Bridge. The 
Alternate Intake Structure houses the Unit 1 Auxiliary River Water System and the Unit 2 
Standby Service Water System, which provide heat sink requirements after a postulated loss of 
the seismic Category I Intake Structure.

The periphery of the Alternate Intake Structure is a cofferdam formed by sheet piling driven to 
refusal on bedrock. Sheet piling driven on the north-south centerline of the periphery forms two 
separate cells. These cells are the River Water bays from which the Standby Service Water and 
Auxiliary River Water pumps take suction. Above the reinforced concrete operating floor, the 
structure is steel framed and enclosed with insulated metal siding and roof decking. Extending 
away from the sheet piling on the south side of the structure is a reinforced concrete pipe 
chamber. Embedded within the lower concrete floor and providing support for the pipe chamber 
are steel H-piles driven to refusal.

Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):
• Provides structural support to nonsafety-related equipment whose failure could 

prevent satisfactory accomplishment of required safety-related functions.

10 CFR 54.4(a)(3):  None

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 9.16.1 Section 9.2.1.2.1
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Components Subject to Aging Management Review  

Table 2.4-1 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-1, Containments, Structures, and Component Supports – Alternate Intake Structure 
(Common) – Summary of Aging Management Evaluation, provides the results of the aging 
management review.    

Table 2.4-1   
Alternate Intake Structure (Common)

Components Subject to Aging Management Review
 

Component Type Intended Function
Metal siding EN, SNS

Roof decking SNS

Screen guides SNS

Steel piling (sheet piling, H-piles) HS, SCW, SNS

Structural steel: beams, columns, 
plates and trusses

SNS

Trash racks SNS

Traveling screen casing and 
associated framing

SNS

Ventilation hoods and framing SNS

Exterior walls (above grade) SNS

Exterior walls (below grade) HS, SNS

Floor slabs SNS

Foundation mat HS, SNS

Pipe chamber SNS

Pipe enclosure SNS

Sump pit SNS
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2.4.2 AUXILIARY BUILDING

Unit 1 Structure Description  

The Unit 1 Auxiliary Building is a safety-related, seismic Category I structure consisting of a 
basement and three upper stories. It is approximately 120 feet wide by 104 feet long by 69 feet 
high and is located adjacent to and south of the Unit 1 Service Building. The structure houses 
various safety- and nonsafety-related primary systems. 

The Auxiliary Building is supported on a reinforced concrete foundation mat. The uppermost floor 
supports a seismically designed steel superstructure. The reinforced concrete floors and walls 
below this elevation and for certain components above this elevation are designed to provide 
tornado protection for safety-related equipment and piping, and to provide biological shielding 
where required. The uppermost, heavily reinforced concrete slabs can accommodate a collapse 
of the steel framed structure that exists above them and not detrimentally affect the integrity of 
the Class I portions located below the concrete slabs. This structure also includes the Category I 
pipe trench beneath the lower level of the Auxiliary Building to the Reactor Containment Building,
and the pipe trench beneath the Auxiliary Building to the Fuel Building.

The portion of the Auxiliary Building basement which houses safety-related equipment is 
protected against flooding to El. 730’-0” (i.e., the probable maximum flood (PMF) elevation). The 
only equipment needed to maintain plant shutdown during the PMF, and located below the 
elevation of the PMF, are the charging pumps. The charging pumps are located within watertight 
cubicles which have waterstops at construction joints below the elevation of the PMF. The 
remainder of the basement is allowed to flood in order to eliminate hydraulic uplift. The pipe 
trenches to the Containment and Fuel Building from the Auxiliary Building are also allowed to 
flood.

The roof is supported by the steel framing above the uppermost floor slab. The building's roof 
consists of a built-up membrane on steel decking. Exterior walls of the Auxiliary Building are 
concrete or protected, insulated metal fluted siding. The siding is designed to blow-off under 
tornado loading in order to reduce wind loads on the superstructure. Some of the interior walls 
within the Auxiliary Building are concrete block walls.

Unit 2 Structure Description  

The Unit 2 Auxiliary Building is a safety-related, seismic Category I structure consisting of a 
basement and three upper stories. It is approximately 120 feet by 145 feet by 63 feet high. The 
Auxiliary Building is supported on a reinforced concrete foundation mat. The roof and walls of the 
top story are predominantly steel framed with metal siding and metal roof decking, with the 
exception of the ventilation core area, component cooling surge tank cubicle and the air 
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conditioning room which are reinforced concrete. The remainder of the structure is reinforced 
concrete. Concrete walls and floors are designed to provide tornado protection for safety-related 
equipment and piping and to provide biological shielding where required. The top story steel 
framing is not designed to provide tornado protection.

External flood protection is provided up to El. 730’-0” by the concrete exterior walls and 
foundation mat. Construction joints in the exterior walls and mats below El. 730'-0” are provided 
with waterstops.

Although the top story, seismic Category I steel frame structure above El. 773'-6" is not tornado 
protected, the concrete ventilation core area, component cooling surge tank cubicle and air 
conditioning room above El. 773'-6" are tornado-protected. The metal siding around the top story 
is designed to blow-off under tornado loading in order to reduce wind loads on the 
superstructure.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides missile barrier (internally or externally generated); and,
• Provides structural or functional support to safety-related equipment.

10 CFR 54.4(a)(2):
• Provides structural or functional support to nonsafety-related equipment whose 

failure could prevent satisfactory accomplishment of required safety functions 
(includes II/I considerations).

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP and SBO.
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UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-2 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-2, Containments, Structures, and Component Supports – Auxiliary Building – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.     

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections

2.3.3
2.4

2.6.3.1
2.7.2.2
2.7.5
6.6.2
9.6.3
9.7.1
9.7.2
9.13.2

11.3.2.7
14.1.14.2

Table 2.7-1

Sections
3.6B.1.3.3.1
3.6B.1.3.4.2

3.8.4.1.1
3.8.4.8

Figure 2.4-17
Figure 2.5.4-41

Table 2.4-2
Auxiliary Building

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Auxiliary Building

Metal siding EN, SNS, SRE, SSR

Roof decking EN, SNS, SRE, SSR

Structural steel: beams, columns, plates and 
trusses

SNS, SRE, SSR

Beams and columns SNS, SRE, SSR
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Exterior walls (above grade) EN, FB, MB, SNS, SRE, SSR

Exterior walls (below grade) EN, FB, FLB, SNS, SRE, SSR

Floor slabs FB, MB, SNS, SRE, SSR

Foundation mat (includes sump pit) EN, FB, FLB, SHD, SNS, SRE, SSR

Interior walls EN, FB, FLB, MB, SHD, SNS, SRE, SSR

Pipe trench to Containment (including sump 
pit)

EN, FB, MB, SNS, SRE, SSR

Pipe trench to Fuel Building EN, FB, SNS, SRE, SSR

Unit 2 Auxiliary Building
Metal siding EN, SNS, SRE, SSR

Missile Shields MB

Roof decking EN, SNS, SRE, SSR

Structural steel: beams, columns, plates and 
trusses

SNS, SRE, SSR

Beams and columns SNS, SRE, SSR

Exterior walls (above grade) EN, FB, MB, SNS, SRE, SSR

Exterior walls (below grade) EN, FB, FLB, SNS, SRE, SSR

Floor slabs FB, MB, SNS, SRE, SSR

Foundation mat (includes sump pit) EN, FB, FLB, SHD, SNS, SRE, SSR

Interior walls EN, FB, FLB, MB, SHD, SNS, SRE, SSR

Roof slab FB, MB, SNS, SRE, SSR

Table 2.4-2
Auxiliary Building

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.4.3 BORIC ACID TANK BUILDING (UNIT 1 ONLY)

Unit 1 Structure Description  

The Unit 1 Boric Acid Tank Building is a nonsafety-related, seismic Category II structure. The 
building is located adjacent to the southeast corner of the Auxiliary Building, and houses the 
boric acid hold tank and associated equipment, none of which is in-scope for license renewal. 
The Boric Acid Tank Building is approximately 20 feet by 23 feet by 43 feet high. The building 
comprises a reinforced concrete structure and foundation mat. The structure has a steel beam 
supported concrete roof deck; there are no interior walls or floors. The building is designed so 
that it will not collapse onto nearby structures.

Unit 1 Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):

• Prevent damage to adjacent structures that are safety-related structures due to 
collapse during a seismic event.

10 CFR 54.4(a)(3):  None

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-3 lists the component types that require aging management review and their intended 
functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
None Not applicable
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Table 3.5.2-3, Containments, Structures, and Component Supports – Boric Acid Tank Building 
(Unit 1 only) – Summary of Aging Management Evaluation, provides the results of the aging 
management review.     

Table 2.4-3
Boric Acid Tank Building (Unit 1 only)

Components Subject to Aging Management Review
 

Component Type Intended Function
Roof decking SNS

Structural steel: beams, columns, plates and 
trusses

SNS

Exterior walls (above grade) SNS

Foundation mat (includes sump pit) SNS

Roof slab SNS
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2.4.4 CABLE TUNNEL

Unit 1 Structure Description  

The Unit 1 Cable Tunnel is a safety-related, seismic Category I subsurface structure housing 
safety-related electrical equipment. The Cable Tunnel is that portion of the Service Building 
allowing for transfer of cable from the Cable Vault structure to the cable tray area within the 
Service Building.

The Cable Tunnel is situated northeast of the Cable Vault. A portion of the Cable Tunnel runs 
vertically from El. 725'-6” to El. 754'-6”, and another portion runs horizontally from the Cable 
Vault area northward into the Service Building. The Cable Tunnel is a reinforced concrete 
structure.

The vertical and horizontal portions of the Cable Tunnel are divided into two compartments by a 
concrete wall that runs north-south. There are no equipment or floor drains in the Cable Tunnel. 
Waterstops are located within construction joints, all around the Cable Tunnel.

Unit 2 Structure Description  

The Unit 2 Cable Tunnel is a safety-related, seismic Category I subsurface structure extending 
approximately 82 feet from the Auxiliary Building to the Control Building. The foundation mat, 
walls and roof of the Cable Tunnel are reinforced concrete. The concrete structure of the Cable 
Tunnel provides tornado protection for safety-related electrical systems.

The bottom of the Cable Tunnel's foundation is at El. 709'-6”. It was designed so that it has 
external flood protection up to El. 730 feet.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides missile barrier (internally or externally generated); and,
• Provides structural or functional support to safety-related equipment.

10 CFR 54.4(a)(2): None
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10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-4 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-4, Containments, Structures, and Component Supports – Cable Tunnel – Summary 
of Aging Management Evaluation, provides the results of the aging management review.    

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections
2.3.1.2

2.7.3.2.4
9.7.2

Sections
3.8.4.1.8

9.5A.1.3.53.1
Figure 2.4-17

Figure 2.5.4-41

Table 2.4-4
Cable Tunnel

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Cable Tunnel

Ceiling slabs EN, MB, FB, SNS, SRE, SSR

Exterior walls (below grade) EN, FB, FLB, SNS, SRE, SSR

Floor slabs FB, FLB, SNS, SRE, SSR

Interior walls FB, SNS, SRE, SSR

Unit 2 Cable Tunnel
Ceiling slabs EN, MB, FB, SNS, SRE, SSR

Exterior walls (below grade) EN, FB, FLB, SNS, SRE, SSR
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Foundation mat FB, FLB, SNS, SRE, SSR

Interior walls FB, SNS, SRE, SSR

Table 2.4-4
Cable Tunnel

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.4.5 CHEMICAL ADDITION BUILDING (UNIT 1 ONLY)

Unit 1 Structure Description  

The Unit 1 Chemical Addition Building is a safety-related, seismic Category I structure, 
approximately 19 by 31 by 11 feet high, and located adjacent to the refueling water storage tank. 
The building is supported on a reinforced concrete foundation mat and has metal siding and a 
metal roof deck. The Chemical Addition Building houses the caustic tank pumps of the 
Containment Depressurization System.

The top of the foundation for the Chemical Addition Building is at El. 735'-0" which is the site 
grade elevation. The roof is supported by steel framing and consists of a built-up membrane on 
steel decking.

Unit 1 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event); and,
• Provides structural or functional support to safety-related equipment.

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):  None

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-5 lists the component types that require aging management review and their intended 
functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 2.2.2.5 N/A
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Table 3.5.2-5, Containments, Structures, and Component Supports – Chemical Addition Building 
(Unit 1 only) – Summary of Aging Management Evaluation, provides the results of the aging 
management review.     

Table 2.4-5
Chemical Addition Building (Unit 1 only)

Components Subject to Aging Management Review
 

Component Type Intended Function
Metal Siding EN, SSR

Roof decking EN, SSR

Structural steel: beams, columns, plates and 
trusses

SSR

Foundation mat (includes sump pit) EN, FLB, SSR
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2.4.6 CONDENSATE POLISHING BUILDING (UNIT 2 ONLY)

Unit 2 Structure Description  

The Unit 2 Condensate Polishing Building is a nonsafety-related, seismic Category II structure 
(designed not to collapse in a Safe Shutdown Earthquake). It contains no safety-related 
equipment. The Condensate Polishing Building consists of a basement and three upper stories.

The Condensate Polishing Building is L-shaped with the main portion being approximately 44 by 
141 feet and a maximum of 93 feet high. It is located adjacent to, and west of, the Waste 
Handling Building. The structure is supported on a reinforced concrete foundation mat. The roof, 
walls, and floor slabs of the building are reinforced concrete. Steel framing supports the metal 
decking beneath the reinforced concrete roof slab. The steel framing was designed such that it is 
not a secondary missile under earthquake, tornado or probable maximum precipitation 
conditions.

Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):
• Prevents damage to adjacent safety-related structures due to collapse during a 

seismic event.

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP. 

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Not applicable Sections

3.8.4.1.17
3.6B.1.3.4.3
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Components Subject to Aging Management Review  

Table 2.4-6 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-6, Containments, Structures, and Component Supports – Condensate Polishing 
Building (Unit 2 only) – Summary of Aging Management Evaluation, provides the results of the 
aging management review.    

Table 2.4-6
Condensate Polishing Building (Unit 2 only)

Components Subject to Aging Management Review
 

Component Type Intended Function
Roof decking SNS, SRE

Structural steel: beams, columns, plates and 
trusses

SNS, SRE

Exterior walls (above grade) SNS, SRE

Exterior walls (below grade) SNS, SRE

Floor slabs SNS, SRE

Foundation (includes sump pit) SNS, SRE

Interior walls SNS, SRE

Roof slab SNS, SRE
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2.4.7 CONTROL BUILDING (UNIT 2 ONLY)

Unit 2 Structure Description  

The Unit 2 Control Building is a safety-related, seismic Category I structure. It consists of three 
stories and is adjacent to the Unit 1 Service Building. The top story of the Control Building 
contains the Unit 2 portion of the main control room, the computer room, and the heating 
ventilation and air conditioning equipment room. The lower two stories house switchgear, cable 
spreading areas, and other associated equipment. The main control room is common to both 
units, but is split between the Unit 2 Control Building and the Unit 1 Service Building. The Unit 1 
portion of the main control room is located in the Unit 1 Service Building (Section 2.4.26).

The Unit 2 Control Building is approximately 69 feet by 89 feet by 45 feet high. The building is 
supported on a reinforced concrete foundation mat. The roof and walls are reinforced concrete. 
The concrete structure is designed to provide tornado protection. The exterior and some interior 
concrete walls have missile barrier functions. The main entrance incorporates light structural 
steel framing, siding and roof decking. Construction joints in the exterior walls and mats below 
El. 730'-0" are provided with waterstops. 

Positive pressure is provided in the control room envelope to minimize in-leakage during 
emergency operation through doors, ducts, pipes and cable penetrations that could be caused 
by wind effects and pressure variations. Special construction features are provided to maintain 
the leak-tightness of the common control room boundary, including compression seals for access 
doors and equipment removal hatches, penetration seals for pipes, ducts and electrical 
penetrations, and water trap seals for sanitary piping. Shielding provided by the main control 
room walls, and the separation of the main control room from the Containment structure, ensures 
that an operator would be able to remain in the main control room for 30 days after an accident 
and not receive an integrated dose in excess of 5 Rem. 

Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides missile barrier (internally or externally generated); and,
• Provides structural or functional support to safety-related equipment.

10 CFR 54.4(a)(2):  None
2.4 Scoping and Screening Results: Structures Page 2.4-18



Beaver Valley Power Station 
License Renewal Application 

Technical Information
10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP and SBO.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-7 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-7, Containments, Structures, and Component Supports – Control Building (Unit 2 
only) – Summary of Aging Management Evaluation, provides the results of the aging 
management review.     

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Not applicable Sections

3.8.4.1.5
6.4.2.3
12.3.2.9

Figure 2.4-17
Figure 2.5.4-41

Table 2.4-7
Control Building (Unit 2 only)

Components Subject to Aging Management Review
 

Component Type Intended Function
Control room ceiling SNS, SSR

Metal siding EN, SNS, SRE

Structural steel: beams, columns, plates and 
trusses

EN, SNS, SRE 

Roof decking EN, SNS, SRE

Beams and columns SNS, SRE, SSR

Exterior walls (above grade) EN, FB, MB, SNS, SRE, SSR
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Exterior walls (below grade) EN, FB, FLB, SNS, SRE, SSR

Floor slabs FB, MB, SNS, SRE, SSR

Foundation mat (includes sump pit) EN, FB, FLB, SNS, SRE, SSR

Interior walls EN, FB, MB, SHD, SPB, SNS, SRE, SSR

Roof slab EN, FB, MB, SNS, SRE, SSR

Table 2.4-7
Control Building (Unit 2 only)

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.4.8 DECONTAMINATION BUILDING

Unit 1 Structure Description  

The Unit 1 Decontamination Building is a nonsafety-related, seismic Category II steel frame and 
siding building, abutting the west end of the Fuel Building's south wall. The building is used to 
decontaminate plant equipment. The structure contains no safety-related equipment, and is 
designed so that its steel framing will not collapse and endanger systems or structures requiring 
protection.

The 77-foot tall, single-story building is designed to provide an area in which equipment can be 
decontaminated without releasing activity to the environment in an uncontrolled manner. A 125-
ton trolley runs through the high bay portion of the Decontamination Building, into the west end of 
the Fuel Building to the north, and on a high level runway out over the road to the south. The 
central area is separated by 8-foot high stainless steel walls and the floor is covered with 
stainless steel to form an area in which fuel casks and other equipment can be washed down. A 
stainless steel pad is provided to protect the floor under heavy objects.

Unit 2 Structure Description  

The Unit 2 Decontamination Building is a safety-related, seismic Category I structure that houses 
fuel cask washing equipment. The building is classified as safety-related; however, it contains no 
safety-related equipment. The Decontamination Building is integral to the Fuel Building, and 
these two buildings are described in the Unit 2 UFSAR (Section 3.8.4.1.4) as one structure; 
however, for license renewal purposes, they are evaluated separately. The Decontamination 
Building is situated north of the Fuel Building's east end. It is approximately 33 feet by 33 feet. A 
concrete wall and a set of doors separate the two buildings.

The Decontamination Building is supported on a continuous reinforced concrete foundation mat. 
The 77-foot tall, single story building's roof and walls are concrete. External flood protection is 
provided up to El. 730'-0" (the PMF elevation). Waterstops were provided at all construction 
joints below El. 730'-0". The Decontamination Building is also a tornado protected structure.

Steel framing supports the metal decking beneath the reinforced concrete roof slab. The steel 
framing was designed such that it is not a secondary missile under earthquake, tornado or 
probable maximum precipitation conditions. A 125-ton trolley runs from the Fuel Building to the 
decontamination area (building) to the yard area. The top of the crane girder is at El. 797'-10". 
The Decontamination Building contains the cask wash down area.
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Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides structural or functional support to safety-related equipment (Unit 2 only).

10 CFR 54.4(a)(2):
• Provides structural or functional support to nonsafety-related equipment whose 

failure could prevent satisfactory accomplishment of required safety functions 
(includes II/I considerations) (Unit 1 only).

10 CFR 54.4(a)(3):  None

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-8 lists the component types that require aging management review and their intended 
functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections
9.12.2.2
9.15.1
9.15.2

Table 1.7-1

Sections
3.8.4.1.4
9.1.5.3.2

3.6B.1.3.4.3
Table 2.5.4-4
Table 3.2-1
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Table 3.5.2-8, Containments, Structures, and Component Supports – Decontamination Building 
– Summary of Aging Management Evaluation, provides the results of the aging management 
review.    

Table 2.4-8
Decontamination Building

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Decontamination Building

Metal siding SNS

Roof decking SNS

Structural steel: beams, columns, plates and 
trusses

SNS

Foundation (includes sump pit) SNS

Unit 2 Decontamination Building
Roof decking SSR

Structural steel: beams, columns, plates and 
trusses

SSR

Exterior walls (above grade) MB, SSR

Foundation (includes sump pit) SSR

Interior walls SSR

Roof slab MB, SSR
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2.4.9 DIESEL GENERATOR BUILDING

Unit 1 Structure Description  

The Unit 1 Diesel Generator Building is a safety-related, seismic Category I structure located 
adjacent to and south of the Unit 1 Fuel Building. The Diesel Generator Building is a single-story 
reinforced concrete structure approximately 57 by 61 by 32 feet high (including two penthouses, 
one each for gas and air exhaust), which is supported on a reinforced concrete foundation mat. 
The concrete structure is designed to provide tornado protection. The Emergency Diesel 
Generators are housed within the Diesel Generator Building.

The walls and roof are constructed of reinforced concrete. A pipe trench passes under the 12-
inch thick wall between the two diesel generator compartments. This pipe trench contains fuel oil 
cross connections running between the two diesel fuel oil pump suction and discharge pipelines.

The Diesel Generator Building is above the PMF elevation. The two fuel oil storage tanks for the 
diesel generators are buried and covered with a two-foot thick concrete slab for missile 
protection. The fuel oil piping outside of the Diesel Generator Building is also buried and covered 
with a two-foot thick concrete slab for missile protection. In addition, the lines from each tank are 
separated from one another by a concrete partition.

Unit 2 Structure Description  

The Unit 2 Diesel Generator Building is a safety-related, seismic Category I structure, housing 
the Emergency Diesel Generators. It is a two-story building approximately 78 feet wide by 88 feet 
long by 57 feet high. The Diesel Generator Building is supported on a reinforced concrete 
foundation mat, and the building is above the PMF elevation. The roof and walls are constructed 
of reinforced concrete, making the building a tornado and missile-protected structure. The 
Emergency Diesel Generator fuel oil tanks are embedded in concrete below the Diesel 
Generator Building. The underground concrete enveloping the tanks is part of the building 
structure.

The Diesel Generator Building is separated into two areas, each housing one Emergency Diesel 
Generator and its associated auxiliary systems and electrical/ control equipment. The two areas 
are separated by a concrete wall designed to withstand a safe shutdown earthquake, fire or 
missiles. Each of the redundant fuel oil systems is located in a separate room within the Diesel 
Generator Building.

The south exterior wall of the Diesel Generator Building is adjacent to the system station service 
transformer, and has a 3-hour fire rating. The exterior door to the diesel generator in this area is 
3-hour fire rated. Penetrations of exterior and interior walls forming the fire barriers are sealed 
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with a material having a rating equivalent to the barrier rating except for the intake and exhaust 
openings which are separated by sufficient distance to preclude the possibility of fire 
propagation.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides missile barrier (internally or externally generated); and,
• Provides structural or functional support to safety-related equipment.

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP and SBO.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-9 lists the component types that require aging management review and their intended 
functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections
8.5.2.3
8.5.2.4
9.7.2

Sections
8.3.1.1.15
8.3.1.1.18

9.4.6.3
9.5.4.2
9.5.8.2
9.5.8.3

3.6B.1.3.4.2
3.6B.1.3.4.3

9.5.1.6.1
9.5A.1.3.16.1
9.5A.1.3.53.1
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Table 3.5.2-9, Containments, Structures, and Component Supports – Diesel Generator Building 
– Summary of Aging Management Evaluation, provides the results of the aging management 
review.    

Table 2.4-9
Diesel Generator Building

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Diesel Generator Building

Exterior walls (above grade) EN, FB, MB, SRE, SSR

Foundation EN, FB, FLB, SRE, SSR

Interior walls EN, FB, SRE, SSR

Roof slab EN, FB, MB, SRE, SSR

Slab covers (includes buried trench) MB

Unit 2 Diesel Generator Building
Exterior walls (above grade) EN, FB, MB, SRE, SSR

Floor slabs FB, SRE, SSR

Foundation EN, FB, FLB, SRE, SSR

Interior walls EN, FB, MB, SRE, SSR

Roof slab EN, FB, MB, SRE, SSR

Tank embedment FLB, SRE, SSR
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2.4.10 EMERGENCY OUTFALL STRUCTURE (UNIT 2 ONLY)

Unit 2 Structure Description  

The Unit 2 Emergency Outfall Structure is a safety-related, seismic Category I structure. The 
Emergency Outfall Structure is a dual chambered overflow weir. It is approximately 21 feet by 35 
feet by 24 feet high, situated about 1,900 feet west of the center of the Unit 2 Reactor 
Containment Building. It protects the ends of the service water lines from missile impact and 
maintains proper hydraulic head within the Service Water System. In the event that normal flow 
for service water via the Circulating Water System to the Cooling Tower is blocked, service water 
discharge is re-routed to the Emergency Outfall Structure to the Ohio River.

The Emergency Outfall Structure is constructed of reinforced concrete. The bottom of the 
Emergency Outfall Structure is at El. 710'-0" and the top is at approximately El. 737'-5". It is 
designed to remain functional when subjected to postulated tornado and tornado-generated 
missile loadings.

Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (external flooding event);
• Provides missile barrier (internally or externally generated); and,
• Provides structural or functional support to safety-related equipment.

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for SBO.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Not applicable Section 3.8.4.1.11

Figure 2.4-17
Appendix 2.5E - Sect. 1.0
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Components Subject to Aging Management Review  

Table 2.4-10 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-10, Containments, Structures, and Component Supports – Emergency Outfall 
Structure (Unit 2 only) – Summary of Aging Management Evaluation, provides the results of the 
aging management review.    

Table 2.4-10
Emergency Outfall Structure (Unit 2 only)

Components Subject to Aging Management Review
 

Component Type Intended Function
Foundation mat FLB, SRE, SSR

Overflow weir wall and chamber walls FLB, MB, SRE, SSR

Exterior walls (below grade) FLB, SRE, SSR

Roof slab MB, SRE, SSR
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2.4.11 EMERGENCY RESPONSE FACILITY DIESEL GENERATOR 
BUILDING (COMMON)

Structure Description  

The Emergency Response Facility (ERF) Diesel Generator Building (also known as the Reserve 
Generator Building) is a nonsafety-related, non-seismic structure. It is approximately 41 feet by 
23 feet by 16 feet high and is located south of the plant and north of the ERF Substation Building. 
The ERF Diesel Generator Building houses the nonsafety-related ERF diesel generator (also 
known as the reserve generator or the black diesel). This generator provides power via the ERF 
Substation switchgear to power the Unit 1 dedicated auxiliary feedwater pump, the Unit 1 
AMSAC panel, and equipment associated with the Unit 2 diesel-driven station air compressor. 
Nearby concrete foundations for diesel generator support equipment are also included with the 
ERF Diesel Generator Building for evaluation. These foundations are for the ERF diesel 
generator cooler (water-to-air heat exchanger) and cooler fans.

The building is a pre-engineered steel framed structure with insulated metal siding and a metal 
roof. It is a single story structure. The building has a concrete mat foundation. The top of the 
foundation/floor slab is at El. 735'-6".

A 30,000 gallon fuel oil storage tank is buried near the ERF Diesel Generator Building and 
provides the ERF diesel with a 7-day fuel oil supply. The bottom of the tank is approximately at 
El. 732'-6" (i.e., above the PMF elevation of El. 730’-0”) and rests on undisturbed earth. A 
concrete roof slab and walls partially cover the tank. The slab and walls form a vault for piping 
and equipment associated with the tank. Pea gravel was used to fill the space between the sheet 
piling and the tank and vault.

Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP.
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UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-11 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-11, Containments, Structures, and Component Supports – Emergency Response 
Facility Diesel Generator Building (Common) – Summary of Aging Management Evaluation, 
provides the results of the aging management review.    

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 8.4.5 None

Table 2.4-11
Emergency Response Facility Diesel Generator Building (Common)

Components Subject to Aging Management Review
 

Component Type Intended Function
Metal siding and roofing SRE

Structural steel: beams, columns, plates and 
trusses

SRE

Floor slabs SRE

Foundation FLB, SRE

Foundation for ERF diesel generator cooler 
(radiator)

SRE

Pipe trench SRE

Fuel tank vault walls SRE

Fuel tank vault roof SRE
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2.4.12 EMERGENCY RESPONSE FACILITY SUBSTATION BUILDING 
(COMMON)

Structure Description  

The Emergency Response Facility (ERF) Substation Building is a nonsafety-related, non-seismic 
structure. It is approximately 60 feet by 30 feet by 32 feet high and it is located south of the plant. 
The ERF Substation Building houses two 4KV buses and associated 480 VAC, 120 VAC and 
125 VDC equipment necessary to supply select equipment in Unit 1 and Unit 2.

The building consists of two stories with the first floor at El. 735'-6" and the second floor at 
El. 751'-6". Grade on the north and west sides of the building is at El. 735'-0" and grade on the 
south and east sides varies between El. 735'-0" and El. 744'-0". A concrete retaining wall and 
sheet piling are situated on the west side of the building at its south end. The foundation for the 
building is concrete. The building primarily is a steel framed structure with metal siding; some 
exterior walls are concrete with metal siding. Roofing consists of insulated metal decking with a 
built-up membrane.

Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for ATWS and FP.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 8.4.5 None
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Components Subject to Aging Management Review  

Table 2.4-12 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-12, Containments, Structures, and Component Supports – Emergency Response 
Facility Substation Building (Common) – Summary of Aging Management Evaluation, provides 
the results of the aging management review.    

Table 2.4-12
Emergency Response Facility Substation Building (Common)

Components Subject to Aging Management Review
 

Component Type Intended Function
Battery racks SRE

Floor and roof decking SRE

Metal siding SRE

Structural steel: beams, columns, plates and 
trusses

SRE

Floor slabs SRE

Foundation SRE

Exterior walls (above grade) SRE

Exterior walls (below grade) SRE

Interior walls SRE
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2.4.13 EQUIPMENT HATCH PLATFORM

Unit 1 Structure Description  

The Unit 1 Equipment Hatch Platform is a safety-related, seismic Category I structure located 
adjacent to and southwest of the Containment. It is approximately 27 feet by 27 feet by 46 feet 
high. The platform provides protection for the equipment hatch.

The Equipment Hatch Platform is supported on a reinforced concrete foundation mat and has 
reinforced concrete walls and slabs. This structure is designed to provide tornado-generated 
missile protection for the Containment equipment hatch. The Equipment Hatch Platform includes 
a removable missile shield enclosure consisting of various wall assemblies and roof sections.

The bottom of the Equipment Hatch Platform foundation is at El. 732'-0", which is above the PMF 
elevation at El. 730 feet.

Unit 2 Structure Description  

The Unit 2 Equipment Hatch Platform is a safety-related, seismic Category I structure. It is 
adjacent and northeast of the Reactor Containment Building. It is approximately 29 feet by 31 
feet by 49 feet high. The platform provides protection for the equipment hatch.

The Equipment Hatch Platform is supported on a reinforced concrete foundation mat. The walls 
and slabs are reinforced concrete. The Equipment Hatch Platform is designed to provide tornado 
generated missile protection for the Containment equipment hatch. The Equipment Hatch 
Platform consists of removable walls and slabs.

The Equipment Hatch Platform is protected from external flooding up to El. 730 feet.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides missile barrier (internally or externally generated); and,
• Provides structural or functional support to safety-related equipment;

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):  None
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UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-13 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-13, Containments, Structures, and Component Supports – Equipment Hatch 
Platform – Summary of Aging Management Evaluation, provides the results of the aging 
management review.    

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 5.2.4.8 None

Table 2.4-13
Equipment Hatch Platform

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Equipment Hatch Platform

Beams and columns SSR

Exterior walls (above grade) EN, MB, SSR

Foundation SSR

Interior walls MB, SSR

Roof slab EN, MB, SSR

Unit 2 Equipment Hatch Platform
Exterior walls (above grade) EN, MB, SSR

Floor slabs SSR

Foundation SSR

Interior walls MB, SSR

Roof slab EN, MB, SSR
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2.4.14 FUEL BUILDING

Unit 1 Structure Description  

The Unit 1 Fuel Building is a safety-related, seismic Category I structure approximately 41 by 107 
by 60 feet high. It is located adjacent to and south of the Unit 1 Auxiliary Building. The Fuel 
Building contains the new and spent fuel and associated fuel handling facilities, including the 
reinforced concrete fuel pool.

The Fuel Building is supported on a continuous reinforced concrete foundation mat. The seismic 
superstructure is designed so that the steel framing will not collapse and endanger SSCs 
required for safe shutdown. The Fuel Building's superstructure is clad in metal siding which is 
designed to blow off under tornado loading in order to reduce wind loads on the superstructure. 
The elevation of the Fuel Building is higher than the PMF elevation.

The Fuel Building contains racks for both new and used fuel. New fuel assemblies are stored dry 
in a steel and concrete structure within the Fuel Building. The new fuel storage racks consist of a 
stainless steel support structure into which stainless steel fuel guide assemblies are bolted. 
Spent fuel is stored in stainless steel racks underwater in a separate pool area. Neutron 
absorbing material (Boral) installed in spent fuel racks assure subcriticality of spent fuel.

The sides of the spent fuel pool are six feet thick concrete. The pool is filled with borated water 
and is fully lined with stainless steel to prevent leakage.

Unit 2 Structure Description  

The Unit 2 Fuel Building is a safety-related, seismic Category I structure, approximately 44 feet 
by 110 feet. The Fuel Building contains the new and spent fuel and associated fuel handling 
facilities, including the reinforced concrete fuel pool.

The Fuel Building is supported on a continuous reinforced concrete foundation mat. The roof and 
walls are of reinforced concrete. Reinforced concrete is provided for biological shielding where 
required. Safety-related equipment and the spent fuel are protected against tornadoes and 
tornado-generated missiles. Steel framing supports the metal decking under the reinforced 
concrete roof slab. The steel framing was designed such that it is not a secondary missile under 
earthquake, tornado or probable maximum precipitation conditions. External flood protection is 
provided up to El. 730'-0".

New fuel assemblies are stored dry in a steel and concrete structure within the Fuel Building. The 
new fuel storage racks consist of a stainless steel support structure into which stainless steel fuel 
guide assemblies are bolted. The spent fuel storage racks are housed within the spent fuel pool 
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and are made of stainless steel and contain a neutron absorbing material, Boraflex (boron 
carbide in nonmetallic binders). The spent fuel rack criticality analysis does not take credit for any 
of this neutron absorbing material, but credits soluble boron to maintain the spent fuel in a 
subcritical condition.

The sides of the spent fuel pool, three of which also form part of the Fuel Building exterior walls, 
are six-foot thick concrete. The pool is lined with stainless steel and is filled with borated 
demineralized water.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides missile barrier (internally or externally generated); and,
• Provides structural or functional support to safety-related equipment.

10 CFR 54.4(a)(2):
• Provides structural or functional support to nonsafety-related equipment whose 

failure could prevent satisfactory accomplishment of required safety functions 
(includes II/I considerations).

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP.
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UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-14 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-14, Containments, Structures, and Component Supports – Fuel Building – Summary 
of Aging Management Evaluation, provides the results of the aging management review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections

1A.61
2.6.3.3
5.2.1
9.5.2

9.5.3.3
9.12.1.1
9.12.2.1
11.3.2.5

14.1.14.2

Sections
4.3.2.6
9.1.1.2
9.1.1.3
9.1.2.2
9.1.2.3

9.1.4.2.1
9.1.5.1
12.3.2.5

3.6B.1.3.4.3
Table 2.5.4-4
Table 3.7B-2

Table 2.4-14
Fuel Building

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Fuel Building

Metal siding EN, SNS, SRE, SSR

New fuel storage racks EN, SNS, SSR

Roof decking EN, SNS, SRE, SSR

Spent fuel pool weir gates SNS, SSR

Fuel transfer tube gate SNS, SSR

Spent fuel pool liner SPB, SSR
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Spent fuel storage racks EN, SSR

Structural steel: beams, columns, plates and 
trusses

SRE, SSR

Exterior walls (above grade) EN, FB, MB, SSR

Exterior walls (below grade) EN, FB, FLB, SSR

Foundation (includes sump pit) EN, FB, FLB, SSR

Interior walls FB, SNS, SSR

Spent fuel pool MB, SHD, SSR

Spent fuel rack neutron absorbers SHD, SSR

Unit 2 Fuel Building
New fuel storage racks EN, SNS, SSR

Roof decking EN, SNS, SRE, SSR

Spent fuel pool weir gates SNS, SSR

Fuel transfer tube gate SNS, SSR

Spent fuel pool liner SPB, SSR

Spent fuel storage racks EN, SSR

Structural steel: beams, columns, plates and 
trusses

SRE, SSR

Exterior walls (above grade) EN, FB, MB, SSR

Exterior walls (below grade) EN, FB, FLB, SSR

Foundation (includes sump pit) EN, FB, FLB, SSR

Interior walls FB, SNS, SSR

Roof slab FB, MB, SSR

Spent fuel pool MB, SHD, SSR

Table 2.4-14
Fuel Building

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.4.15 GASEOUS WASTE STORAGE VAULT

Unit 1 Structure Description  

The Unit 1 Gaseous Waste Storage Vault (also referred to in the Unit 1 UFSAR as the Waste 
Gas Storage Area) is a safety-related, seismic Category I structure located directly east of the 
Fuel Building. It measures approximately 37 by 23 by 43 feet and houses nonsafety-related 
gaseous waste decay tanks.

The Gaseous Waste Storage Vault is a reinforced concrete structure designed to provide 
tornado protection. This structure is mostly underground. There are no sources of water located 
above or connected to the Gaseous Waste Storage Vault that could cause flooding. The vault is 
structurally protected against the ingress of water from the PMF.

Unit 2 Structure Description  

The Gaseous Waste Storage Vault (enclosure) is a nonsafety-related, seismic Category II 
structure located north of the Fuel Building. It is an in-ground, one story structure 37 by 52 by 15 
feet high, with an at-grade entrance of 11 by 18.25 by 10 feet high. The structure houses the 
nonsafety-related gaseous waste storage tanks.

The Gaseous Waste Storage Vault is supported on a reinforced concrete foundation mat. The 
walls, roof, and interior structures are also reinforced concrete. Steel framing supports the 
internal stairs. The steel framing was designed such that it is not a secondary missile under 
earthquake, tornado or probable maximum precipitation conditions.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event) (Unit 1 

only);
• Provides missile barrier (internally or externally generated) (Unit 1 only); and,
• Provides structural or functional support to safety-related equipment (Unit 1 only).

10 CFR 54.4(a)(2):
• Prevents damage to adjacent safety related structures due to collapse during a 

seismic event (Unit 2 only).
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10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP (Unit 2 only).

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-15 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-15, Containments, Structures, and Component Supports – Gaseous Waste Storage 
Vault – Summary of Aging Management Evaluation, provides the results of the aging 
management review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections

6.6.3
9.7.2

Table B.1-1

Sections
 3.8.4.1.17
3.8.4.1.18

3.6B.1.3.4.3
Figure 3.8-56
Table 12.2-7

Table 2.4-15
Gaseous Waste Storage Vault

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Gaseous Waste Storage Vault

Blowout panels PR, SSR

Exterior walls (below grade) EN, FLB, SSR

Foundation EN, FLB, SSR

Interior walls EN, SSR

Roof slab EN, SSR
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Unit 2 Gaseous Waste Storage Vault
Structural steel: beams, columns, plates and 
trusses

SNS, SRE

Foundation (includes sump pit) SNS, SRE

Exterior walls (above grade) SNS, SRE

Exterior walls (below grade) SNS, SRE

Interior walls SNS, SRE

Roof slab SNS, SRE

Table 2.4-15
Gaseous Waste Storage Vault

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.4.16 GUARD HOUSE (COMMON)

Structure Description  

The Guard House is a nonsafety-related, non-seismic structure that houses a diesel generator. A
day tank within the diesel generator room provides fuel for the diesel generator.

The Guard House was originally a single story structure. A two-story addition and penthouse 
were added onto the original structure and onto its west end. Foundations for the original Guard 
House and Guard House addition are slabs on grade with perimeter footings. Steel framing 
supports the second floor and roof over the original Guard House. Pre-cast concrete floor and 
roof panels support the second floor and roof of the addition.

Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-16 lists the component types that require aging management review and their intended 
functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
None None
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Table 3.5.2-16, Containments, Structures, and Component Supports – Guard House – Summary 
of Aging Management Evaluation, provides the results of the aging management review.   

Table 2.4-16
Guard House

Components Subject to Aging Management Review
 

Component Type Intended Function
Battery racks SRE

Floor and roof decking SRE

Structural steel: beams, columns, plates and 
trusses

SRE

Exterior walls (above grade) SRE

Floor slabs SRE

Foundation SRE

Interior walls SRE
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2.4.17 INTAKE STRUCTURE (COMMON)

Structure Description  

The Intake Structure is a safety-related, seismic Category I structure, common to both Unit 1 and 
Unit 2. It is approximately 85 feet by 112 feet by 122 feet high. The seismic Category I portion of 
the Intake Structure houses the Unit 1 river water pumps, the Unit 2 service water pumps, the 
motor-driven fire pump, and the engine-driven fire pump. The structure protects these pumps 
and related equipment from tornados and tornado-generated missiles as well as flooding. The 
reinforced concrete slabs in this structure are capable of accommodating the collapse of the light 
steel framed structures above. Included as part of the Intake Structure are the seismic Category I 
duct lines and manholes that protect the electrical supply to the river water and service water 
pumps.

The Intake Structure is founded on a reinforced concrete mat at El. 637'-0" which was placed on 
compacted select granular fill overlying dense in-situ granular soil extending to bedrock. The 
Intake Structure is constructed of reinforced concrete to the operating floor at El. 705'-0". Above 
this elevation, a steel superstructure with steel siding encloses four separate, but contiguous, 
missile protected, reinforced concrete pump rooms/ cubicles. The cubicles have a common two-
foot thick concrete roof at El. 730'-0"; the north end of the roof is opened across its width for 
ventilation purposes. The associated exhaust vents and covers have gaskets for flood protection. 
The pump cubicle roof also supports several chemical addition tanks (e.g., clamicide). Water 
stops provided in construction joints in the concrete exterior walls protect the pump rooms/
cubicles from flooding. The roof, at an approximate elevation of 760 feet, is constructed of steel 
decking supported on the steel framing.

An overhead bridge crane, the screenwell crane, services the traveling screen areas, the raw 
water pumps, the Unit 1 river water pumps, and the Unit 2 service water pumps.

Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides missile barrier (internally or externally generated);
• Provides structural or functional support to safety-related equipment; and,
• Provides heat sink during a design basis event.
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10 CFR 54.4(a)(2):
• Provides structural or functional support to nonsafety-related equipment whose 

failure could prevent satisfactory accomplishment of required safety functions 
(includes II/I considerations).

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP and SBO.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-17 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-17, Containments, Structures, and Component Supports – Intake Structure 
(Common) – Summary of Aging Management Evaluation, provides the results of the aging 
management review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections
2.1.7.1
2.3.10
2.7.3.2

2.7.3.2.2
9.9.2

Sections
2.4.7.2
3.4.1

Figure 2.5.4-66
Table 3.7B-2

Table 2.4-17
Intake Structure (Common)

Components Subject to Aging Management Review
 

Component Type Intended Function
Metal siding SNS

Roof decking EN, SNS, SRE, SSR

Screen guides EN, SRE, SSR
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Structural steel: beams, columns, plates and 
trusses

EN, SNS, SRE, SSR

Trash racks SNS, SRE, SSR

Traveling screen casing and associated 
framing

SNS

Valve stuffing box floor penetrations FLB

Vent hoods and framing FLB, SRE, SSR

Exterior walls (above grade) EN, FB, FLB, MB, SNS, SRE, SSR

Exterior walls (below grade) EN, FLB, HS, SNS, SRE, SSR

Floor slabs EN, FB, FLB, SNS, SRE, SSR

Foundation mat EN, FLB, HS, SNS, SRE, SSR

Interior walls EN, FB, FLB, SNS, SRE, SSR

Line anchors EN, SSR

Pump intake chamber walls EN, HS, SCW, SNS, SRE, SSR

Roof slab EN, FB, MB, SSR, SRE

Sump pits SNS, SRE, SSR

Ventilation air intake stacks EN, FLB, SNS, SRE, SSR

Table 2.4-17
Intake Structure (Common)

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.4.18 MAIN STEAM AND CABLE VAULT

Unit 1 Structure Description  

The Unit 1 Main Steam and Cable Vault is a safety-related, seismic Category I structure. This 
structure includes the following seismic Category I areas: Cable Vault, Main Steam Valve Area, 
pump room below the Main Steam Valve Area (housing auxiliary feedwater and quench spray 
pumps), and the Main Steam Valve Area ventilation room. The structure is situated directly north 
and east of the Reactor Containment Building. It includes a pipe chase/tunnel at the west end of 
the Cable Vault area which connects with the Turbine Building.

The Main Steam and Cable Vault is a reinforced concrete structure. The bottom of the foundation 
is at El. 712'-0". Floor slabs are at several elevations corresponding to four floors, with some floor 
elevations slightly different within different areas. The pipe chase/tunnel is at El. 722'-6". The roof 
slab elevations vary. Lower roof slabs are at El. 762'-0" and 767'-10" and the upper roof slab is at 
El. 783'-8" / 791'-2". Exterior walls are concrete. However, the Main Steam and Cable Vault 
shares the Reactor Containment Building wall; no additional wall separates the Main Steam and 
Cable Vault from the Reactor Containment. Some of the interior walls within the Cable Vault are 
concrete block walls. Steel platforms and associated framing comprise the Main Steam Valve 
Area which is enclosed by concrete walls above El. 751'-0" which extend to the underside of the 
upper roof slab at El. 788'-6". Removable roof slabs are located above the Main Steam Valve 
Area.

The lowest elevation of the Cable Vault and Main Steam Valve Areas are subject to flooding due 
to the Pipe Tunnel that connects to the Turbine Building, which floods during the PMF. The pump 
room below the Main Steam Valve Area and Main Steam Valve Area ventilation rooms is higher 
than the PMF elevation and not subject to flooding. Equipment in the Main Steam and Cable 
Vault needed to maintain plant shutdown during the PMF is located above El. 730 feet.
Waterstops were used at Main Steam and Cable Vault below-grade construction joints and
around the Pipe Tunnel.

Manually operated louvers installed in the Main Steam Valve Area are designed such that any 
pressure build-up caused by a high energy line break will force them to open and relieve the 
pressure, so as not to jeopardize building integrity.

Unit 2 Structure Description  

The Unit 2 Main Steam and Cable Vault is a safety-related, seismic Category I, multi-level 
structure. It is approximately 94 feet wide (at its widest part) by 138 feet long by 77 feet high. The 
bottom of the Main Steam and Cable Vault foundation is at El. 712'-6". The Cable Vault (and rod 
control area) houses safety-related valves and piping which penetrate the Containment and run 
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between other safety-related areas. The Main Steam Valve Area contains safety-related 
components required for steam and feedwater isolation.

The structure is supported on a reinforced concrete foundation mat. The remainder of the multi-
level structure is reinforced concrete. Waterstops were installed at construction joints up to 
El. 731 feet, which is above the PMF elevation. The structure provides tornado protection for 
safety-related systems, including the main steam isolation valves. One portion of the roof is steel-
framed and has metal roof decking. The steel framed roof section is non-seismic Category I and 
is not designed for seismic or tornado loads.

Safety-related valves and electrical/control equipment in the Main Steam and Cable Vault are 
located above the highest internal flood elevation. High energy lines are located on El. 718'-6" of 
the Cable Vault (and rod control area). No significant internal flood levels would be experienced 
from postulated high energy breaks since the steam release to the Main Steam Valve Area 
results in a pressure increase and a major portion of the released mass is vented through 
openings in the Main Steam Valve Area to reduce pressure. Vent panels are located in the walls 
near the Main Steam Valve Area roof.

The Main Steam and Cable Vault is identified as a target for turbine missiles. Reinforced 
concrete was used for walls, roofs and floors designated as missile protection. Ventilation or 
penetration openings in the various buildings housing essential shutdown equipment are 
protected by reinforced concrete walls, labyrinths or steel missile barriers.

Two axial fans are located in the Cable Vault area. Missile shields were added for postulated 
missiles ejected through their inlet air flex connections.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides missile barrier (internally or externally generated);
• Provides structural or functional support to safety-related equipment; and,
• Provides shielding against HELB.

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP and SBO.
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UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-18 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-18, Containments, Structures, and Component Supports – Main Steam and Cable 
Vault – Summary of Aging Management Evaluation, provides the results of the aging 
management review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections

5.2.1
9.7.2

Sections
3.6B.1.3.4.2
3.6B.1.3.4.3

3.8.4.1.3
Figure 2.4-17

Figure 2.5.4-41
Figure 3.5-1
Table 3.5-12

Table 2.4-18
Main Steam and Cable Vault

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Main Steam and Cable Vault

Structural steel: beams, columns, plates and 
trusses

EN, SNS, SRE, SSR

Beams and columns SNS, SRE, SSR

Exterior walls (below grade) EN, FB, FLB, SNS, SRE, SSR

Exterior walls (above grade) EN, FB, MB, SNS, SRE, SSR

Floor slabs FB, MB, SNS, SRE, SSR

Foundation EN, FB, FLB, SNS, SRE, SSR

Interior walls EN, FB, SNS, SRE, SSR

Pipe chase/tunnel (El. 722’-6”) EN, FB, FLB, SNS, SRE, SSR
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Roof slab EN, FB, MB, SNS, SRE, SSR

Sump pit SNS, SRE, SSR

Unit 2 Main Steam and Cable Vault
Missile shields MB

Roof Decking EN, SNS, SRE, SSR

Structural steel: beams, columns, plates and 
trusses

EN, SNS, SRE, SSR

Beams and columns SNS, SRE, SSR

Exterior walls (above grade) EN, FB, MB, SNS, SRE, SSR

Exterior walls (below grade) EN, FB, FLB, SNS, SRE, SSR

Floor slabs FB, MB, SNS, SRE, SSR

Foundation (includes sump pit) EN, FB, FLB, SNS, SRE, SSR

Interior walls EN, FB, MB, SNS, SRE, SSR

Pipe Tunnel/Trench, (El. 718’-6”) EN, FB, FLB, SNS, SRE, SSR

Roof slab EN, FB, MB, SNS, SRE, SSR

Table 2.4-18
Main Steam and Cable Vault

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.4.19 PIPE TUNNEL

Unit 1 Structure Description  

The Unit 1 Pipe Tunnel is a safety-related, seismic Category I structure that contains safety-
related piping between the refueling water storage tank (RWST) and the Cable Vault area - 
including the trench routing to the Safeguards Building.

The tunnel is a subsurface structure, extending from the RWST to the Cable Vault, near its 
junction with the Cable Vault area, and includes the attached trench that runs approximately 
60 feet southwest and then 38'-6" south to the west side of the Safeguards Building. The tunnel 
measures approximately 20 feet long by 12'-8" wide by about 9'-6" high.

Waterstops are provided at construction joints all around the tunnel and a shake space separates 
the tunnel from adjacent structures. All essential piping from the RWST is routed through missile-
protected pipe trenches before entering the Safeguards Building by way of the Cable Vault 
structure, or directly via the trench.

Unit 2 Structure Description  

There are two Unit 2 Pipe Tunnels that are safety-related, seismic Category I structures. One 
tunnel connects the Service Building, Main Steam and Cable Vault and Safeguards Building and 
is approximately 10 feet wide by 42 feet long by 13 feet deep. The second tunnel connects the 
Auxiliary Building with the Fuel Building. It is 7 feet wide by 6 feet deep with one portion enlarging 
to 14 feet wide by 8 feet deep. This tunnel's overall length is 164 feet.

The Pipe Tunnels are constructed of reinforced concrete and are protected against external 
flooding up to El. 730 feet. These tunnels provide tornado protection except for approximately 
103 feet of length adjacent to the Fuel and Decontamination Buildings. This unprotected length of 
tunnel does not contain safety-related piping, components or equipment.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides structural or functional support to safety-related equipment; and,
• Provides missile barrier (internally or externally generated).

10 CFR 54.4(a)(2):  None
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10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP (Unit 1 only).

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-19 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-19, Containments, Structures, and Component Supports – Pipe Tunnel – Summary 
of Aging Management Evaluation, provides the results of the aging management review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 6.4.2 Section 3.8.4.1.14

Table 2.4-19
Pipe Tunnel

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Pipe Tunnel

Exterior walls (below grade) EN, FB, FLB, SRE, SSR 

Foundation (includes sump pit) EN, FB, FLB, SRE, SSR

Roof slab EN, FB, MB, SRE, SSR

Unit 2 Pipe Tunnel
Exterior walls (below grade) EN, FLB, SNS, SSR

Foundation EN, FLB, SNS, SSR

Interior walls SNS, SSR

Ceiling slabs EN, MB, SNS, SSR
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2.4.20 PRIMARY DEMINERALIZED WATER STORAGE TANK PAD AND 
ENCLOSURE

Unit 1 Structure Description  

The Unit 1 Primary Demineralized Water Storage Tank Pad and Enclosure is a safety-related, 
seismic Category I structure. It is located in the yard west of the Reactor Containment Building. It 
is approximately 38 feet by 41 feet by 45 feet high. The enclosed tank supplies the auxiliary 
feedwater pumps. Also included in association with this structure are the nonsafety-related, non-
seismic Turbine Plant Demineralized Water Storage Tank Pad and the Auxiliary Demineralized 
Water Storage Tank Pad, which, similar to the Primary Demineralized Water Storage Tank Pad 
and Enclosure, support tanks within the scope of license renewal. The Turbine Plant 
Demineralized Water Storage Tank Pad and the Auxiliary Demineralized Water Storage Tank 
Pad support tanks that supply the nonsafety-related dedicated auxiliary feedwater pump, and are 
within the scope of license renewal for Fire Protection concerns.

The Primary Demineralized Water Storage Tank Enclosure is supported on a three-foot thick 
reinforced concrete foundation pad, which also supports the tank. The pad is located above the 
PMF elevation. The walls of the enclosure are two-foot thick reinforced concrete. The roof slab is 
the standard site tornado missile design for concrete depth and reinforcing, but was installed 
using permanent steel decking supported by steel beams that allowed erection of the tank prior 
to the roof's installation. The walls and roof of the enclosure for the Primary Demineralized Water 
Storage Tank Pad are designed for the design basis tornado wind pressure and associated 
missile.

The Turbine Plant and Auxiliary Demineralized Water Storage Tank Pads are reinforced 
concrete foundations. The pads are located higher than the standard project flood (El. 705 feet), 
but not the PMF, and the two tanks are not designed for PMF flood conditions. The pad for the 
auxiliary demineralized water storage tank is supported by steel piles driven to the top of 
bedrock.

Unit 2 Structure Description  

The Unit 2 Primary Demineralized Water Storage Tank Pad and Enclosure is a safety-related, 
seismic Category I structure. It is located east of the Safeguards Building and south of the 
RWST. It is approximately 38 feet by 40 feet by 46 feet high. The enclosed tank supplies the 
auxiliary feedwater pumps. Also included in association with this structure is the nonsafety-
related, non-seismic Demineralized Water Storage Tank Pad. This pad supports the nonsafety-
related demineralized water storage tank that provides additional water volume for the Auxiliary 
Feedwater System to support safe shutdown.
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The primary demineralized water storage tank and associated enclosure are supported on a 
reinforced concrete foundation mat. The walls and roof of the enclosure are reinforced concrete.
The roof slab is the standard site tornado missile design for concrete depth and reinforcing, but 
was installed using permanent steel decking supported by steel beams that allowed erection of 
the tank prior to the roof's installation. The enclosure is designed to provide tornado protection. 
The pad for the primary demineralized water storage tank is square and is separated from the 
RWST pad by a shake space. The pad is located above the PMF elevation.

The Demineralized Water Storage Tank Pad is a reinforced concrete foundation similar in shape 
to a regular octagon, but it has only seven sides because two sides are extended to form a 
square corner. The pad is located above the PMF elevation, and is not adjacent to other 
structures.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides missile barrier (internally or externally generated); and,
• Provides structural or functional support to safety-related equipment.

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP. 

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections
2.7.2.2
2.7.3.2
2.7.5
9.11.2
9.11.3

10.3.5.2.2
14.1.8.1

Sections
1.2.3

9.5.1.8.15
9.5A.1.2.3.1.1

10.4.9.2
5A.2.1

Table 3.2-1 (Note 4)
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Components Subject to Aging Management Review  

Table 2.4-20 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-20, Containments, Structures, and Component Supports – Primary Demineralized 
Water Storage Tank Pad and Enclosure – Summary of Aging Management Evaluation, provides 
the results of the aging management review.   

Table 2.4-20
Primary Demineralized Water Storage Tank Pad and Enclosure

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Primary Demineralized Water Storage Tank Pad and Enclosure

Piles SRE

Roof decking EN, SRE, SSR

Structural steel: beams, columns, plates and 
trusses

SRE, SSR

Exterior walls (above grade) EN, FB, MB, SRE, SSR

Foundation (auxiliary demineralized water 
storage tank pad)

SRE

Foundation (turbine plant demineralized 
water storage tank pad)

SRE

Foundation (primary demineralized water 
storage tank pad, including valve pit)

SRE, SSR

Roof slab EN, FB, SRE, SSR

Unit 2 Primary Demineralized Water Storage Tank Pad and Enclosure
Roof decking EN, SRE, SSR

Structural steel: beams, columns, plates and 
trusses

SRE, SSR

Exterior walls (above grade) EN, MB, SRE, SSR

Foundation (demineralized water storage 
tank pad, including sump pit)

SRE
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Foundation (primary demineralized water 
storage tank pad, including sump pit)

SRE, SSR

Roof slab EN, MB, SRE, SSR

Table 2.4-20
Primary Demineralized Water Storage Tank Pad and Enclosure

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
2.4 Scoping and Screening Results: Structures Page 2.4-56



Beaver Valley Power Station 
License Renewal Application 

Technical Information
2.4.21 PRIMARY WATER STORAGE BUILDING (UNIT 1 ONLY)

Unit 1 Structure Description  

The Unit 1 Primary Water Storage Building (also known as the Primary Grade Water Pump 
Room) is a safety-related, seismic Category I structure. The building is located east of the Diesel 
Generator Building, and is approximately 64 by 50 by 13 feet high. There is no safety-related 
equipment in the building.

The Primary Water Storage Building is a reinforced concrete structure designed to provide 
tornado protection. Carbon dioxide storage is located on the second (ground) floor of the 
building. The second floor is just above grade.

Unit 1 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides missile barrier (internally or externally generated).

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-21 lists the component types that require aging management review and their intended 
functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
None Not applicable
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Table 3.5.2-21, Containments, Structures, and Component Supports – Primary Water Storage 
Building (Unit 1 only) – Summary of Aging Management Evaluation, provides the results of the 
aging management review.   

Table 2.4-21
Primary Water Storage Building (Unit 1 only)

Components Subject to Aging Management Review
 

Component Type Intended Function
Exterior walls (above grade) MB, SRE

Exterior walls (below grade) FLB, SRE

Floor slabs SRE

Foundation (includes sump pit) FLB, SRE

Interior walls SRE

Roof slab MB, SRE
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2.4.22 REACTOR CONTAINMENT BUILDING

Unit 1 Structure Description  

The Unit 1 Reactor Containment Building is a safety-related, seismic Category I structure entirely 
designated as Quality Assurance Class I. It is a heavily reinforced concrete, steel-lined vessel 
with a flat base mat, cylindrical walls and a hemispherical dome. The base mat is a soil-bearing 
concrete slab 10 feet thick, without projections below its lower surface. A 4-inch thick (minimum) 
layer of porous concrete sub-base underlies the mat and consists of coarse aggregate bound 
with a water-cement paste.

The inside diameter of the Containment cylinder is 126 feet and the cylinder wall is 4'-6" thick. 
The distance from the top of the mat to the inside of the dome crown is approximately 185 feet. 
The dome has a thickness of 2'-6" and an inside radius of 63 feet.

The inside faces of the Containment wall, dome and mat are lined with steel liner plates to make 
the Reactor Containment Building vapor and gas tight. The liner plate is anchored to the concrete 
Containment. The steel liner is not credited with the structural integrity of the Containment shell. 
The Containment internal structures consist of heavily reinforced concrete walls and slabs. 

The Containment exterior (shell) and the Containment interior, consisting of the primary shield 
wall and crane wall, interconnected by floors and radial walls, and interior structural steel, are 
independent of one another and designed with different loading criteria. 

The exterior, below-grade surface of the concrete shell and foundation mat has a continuous 
waterproofing membrane to protect the Containment structure against water seepage during 
flood stages resulting from the standard project flood elevation and the PMF elevation. 

As a supplementary feature, water relief systems are provided at two instrument pits external to 
the cylindrical Containment wall. Concrete shafts extend from grade to the instrument pits 
located in the top of the Containment concrete foundation mat. The pits extend downward 
through the foundation mat into the porous concrete layer beneath it. The system is intended to 
indicate the presence of flood water if it were to penetrate the Containment waterproof 
membrane. Accumulated water will cause an alarm in the control room. 

Note: An approximate 17' x 21' area on the south face of the Reactor Containment Building at 
El. 767'-0" was removed and replaced for a steam generator replacement project access 
opening, Spring 2006. The opening was closed using the original reinforcing steel, and new 
reinforcing steel for a few bars that were replaced due to damage. 
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Descriptions for various structural components comprising the Reactor Containment Building, 
follow:

• Containment Liner – The liner is a continuous steel membrane, supported by and 
anchored to the inside of the Containment structure. Its function is to act as a gas-
tight membrane. The cylindrical portion of the liner is 3/8 inches thick, the 
hemispherical dome liner is ½ inch thick, and the flat floor covering the mat is ¼ 
inch thick, with the exception of areas where the transfer of loads through it 
requires a reinforced thickness. These areas incorporate bridging bars to which 
the vertical reinforcing steel required for load transfer is attached above and 
below. The bottom mat liner plate is covered with a two-foot thick layer of 
reinforced concrete that will insulate it from temperature effects. The interface 
between the cylindrical portion of the liner and the two-foot thick layer of 
reinforced concrete is sealed with caulking that forms a moisture barrier. All 
welded seams in the mat, cylindrical liner wall, hemispherical dome and liner 
penetrations are covered with continuously welded test channels, except in the 
repaired SGRP access opening area where they were deleted. Anchor bars, or 
“bridging bars” form an integral part of the steel liner plate. 

• Crane Wall – The crane wall is an integral part of the internal concrete structure 
and supports the polar crane.

• Emergency Air Lock – The emergency air lock is a subassembly of the equipment 
hatch, consisting of a double-closure removable penetration approximately 12'-6" 
long and 5 feet in diameter, attached to the removable equipment hatch cover by 
bolted, flanged connections with double O-rings. A leakage test tap is located 
between the O-rings. A 30 inch diameter opening is located at each end of the 
lock for personnel access. The entire emergency air lock can be independently 
pressurized for testing. The air lock barrel, outside of the equipment hatch, is 
enclosed full-length in insulation to conserve heat input at the Containment end. 
The heat retained is sufficient to prevent loss of metal ductility during frigid 
weather. 

• Equipment Hatch – The equipment hatch is a single closure penetration assembly 
approximately 8'-4" in length and 14'-6" in diameter. The equipment hatch cover is 
mounted inside the Containment structure and is provided with a two point 
suspension hoist and sliding rail for storage. The cover is double-gasketed with a 
leakage test tap between O-rings. A removable concrete missile shield protects 
the equipment hatch and the emergency airlock. 

• Fuel Transfer Canal – The fuel transfer canal is an extension of the refueling 
cavity reaching to the Containment end of the transfer tube. The fuel transfer 
canal is formed by two concrete shield walls. The outer end of the canal is a 
concrete shield wall that extends up to the same elevation as the top of the 
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refueling cavity. The walls and floors are lined with stainless steel. A shield ring 
consisting of interlocking blocks of concrete and steel, between the Containment 
liner and the end of the canal, prevent radiation streaming from the transfer tube 
when the fuel is passing through it. 

• Fuel Transfer Tube – The fuel transfer tube is used to transfer fuel elements 
between the reactor and the fuel pool. The tube is provided with expansion 
bellows for differential building movement and a blind flange with dual O-rings 
inside Containment that is installed for plant power operation. 

• Penetrations – Penetrations through the Containment are divided into the 
following categories: piping penetrations with a diameter of 9 inches nominal pipe 
size (NPS) or less; piping penetrations with a diameter larger than 9 inches NPS; 
personnel access and equipment access hatches; and, electrical service 
penetrations. 

For cold penetrations, the piping is welded to a plate flange which is anchored to 
the Containment concrete wall. Each thermally hot penetration is designed with 
adequate space between the sleeve and the piping for required pipe insulation. 
Penetration cooling units limit the radial heat flow from thermally hot pipe 
penetrations, which will keep the temperature of the concrete below 
150 degrees F. 

Each electrical penetration group passes through 8-inch or 12-inch NPS diameter 
pipe sleeves. The sleeves are welded into the 1-inch thick Containment liner 
insert plate with a test channel around the seal weld for periodic halogen leak 
testing. 

• Personnel Air Lock – The personnel air lock is a double-closure penetration, 15 
feet long and 7 feet in diameter. Each closure is flanged and double-gasketed with 
a leakage tap between O-rings. The entire personnel hatch can be independently 
pressurized for testing. Each door (closure) consists of three major components: a 
non-rotating head, a rotating locking ring and a fixed shell extension flange. The 
doors are interlocked such that if one door is open, the other cannot be unlatched. 
Each door of the personnel air lock is provided with an 18-inch diameter, double-
gasketed, emergency manhole and cover.

• Pressurizer Support – The pressurizer vessel is mounted to a rigid ring girder 
which is suspended from the operating floor by four hanger columns. 

• Primary Shield Wall – The reinforced concrete primary shield wall forms the 
reactor cavity at the center of the Containment structure, and houses the Neutron 
Shield Tank and reactor. The primary shield wall is designed for internal pressure 
due to pipe ruptures, earthquake loads and thermal loads. 
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• Reactor Cavity Water Seal – The reactor cavity water seal is a permanent, 
welded, stainless steel membrane that spans horizontally between the Reactor 
Vessel perimeter flange and the reactor cavity floor (i.e., it covers the annulus 
around the vessel). The membrane is supported by a stainless steel frame that 
sustains all hydrostatic and potential accident and seismic loads imposed on the 
membrane. Stainless steel encased, borated concrete blocks are located beneath 
the structural members to provide shielding for reactor radiation streaming. During 
power operation, air exits upward from around the reactor through multiple 
openings in the membrane. The air provides cooling for the components and 
concrete surrounding the reactor. During refueling, the ventilation openings are 
covered so that borated water can fill the pool above the seal. 

• Reactor Vessel Support – The Reactor Vessel is supported by six sliding foot 
assemblies mounted on the Neutron Shield Tank (NST) that allow for radial and 
rotational movement of the vessel and piping. The NST has an upper portion 
comprising a water-filled, double walled cylindrical tank which transfers the 
Reactor Vessel's lateral loadings to the reinforced primary shield wall through a 
four-foot high band of grout around its perimeter. The lower section of the NST is 
a single-walled, steel cylinder that transfers the vessel's vertical loads to the 
concrete mat of the Containment structure. 

• Refueling Cavity – The refueling cavity is a seismic Category I reinforced concrete 
structure lined with stainless steel. During refueling operations, this cavity is filled 
with borated water to form a pool above the Reactor Vessel. The refueling cavity 
is separated into two sections by a permanent stainless steel cofferdam. 

• Steam Generator and Reactor Coolant Pump Supports – The materials used for 
the steam generator and reactor coolant pump supports are for the most part 
commercially available structural shapes. High strength quenched and tempered 
alloy steels are used for local attachments at the steam generator and reactor 
coolant pump support pads, in the hydraulic snubber assemblies, in the pump 
support columns and in the steam generator struts. The steam generator support 
system consists of an upper support ring and a lower support frame.

The lower support frame is a weldment fabricated of structural steel shapes. The 
support frame slides radially on lubricated bearing plates located under each 
corner column in order to permit thermal expansion of the reactor coolant piping 
from the reactor to the steam generator. The support frame has large shear blocks 
on two sides which fit into embedments in the cubicle floor that prevent lateral 
sliding of the frame.

Each reactor coolant pump is mounted in a support frame which permits radial 
thermal expansion. The frame is supported vertically above the cubicle floor by 
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three pin-ended columns, which allows for lateral movement in all directions to 
accommodate coolant pipe thermal growth.

Unit 2 Structure Description  

The Unit 2 Reactor Containment Building is a safety-related, seismic Category I structure that 
consists of a cylindrical wall with a flat base and hemispherical dome made of concrete, and is 
completely lined with steel. The reinforced concrete construction provides support and strength 
against internal pressure and the steel liner provides vapor tightness. The distance between the 
top of the mat to the inside of the dome crown is approximately 185 feet. The 4'-6" thick 
cylindrical wall is about 122 feet high, and the 2'-6" thick dome has an inside radius of about 63 
feet. The base mat is a soil-bearing concrete slab 10 feet thick. A 4-inch thick (minimum) layer of 
porous concrete sub-base underlies the mat. 

The Containment exterior (shell and mat) structure and the Containment internal structure, 
consisting of interior concrete and steel components, are independent of one another and 
designed with different loading criteria. 

The Containment is not structurally integral with any of the structures surrounding it. A shake 
space is provided between the Containment and the adjacent structures to accommodate 
relative structural movement.

The exterior, below-grade surface of the concrete shell and foundation mat has a continuous 
waterproofing membrane to protect the Containment structure against water seepage. As a 
supplementary feature, a water relief system comprising two open instrument pits, is provided in 
the floor of the Safeguards Area. The pits extend down to the porous concrete layer beneath the 
Containment mat. The system is intended to indicate the presence of flood water if it were to 
penetrate the Containment's waterproof membrane. Accumulated water will cause an alarm in 
the control room. 

The Containment internal structures consist of heavily reinforced concrete walls and slabs which 
are designed to support the principal nuclear steam supply equipment. The interior concrete also 
provides radiation shielding for equipment and operating personnel, supplies protection from 
missiles resulting from component failure, provides restraint for various piping systems and acts 
as a jet impingement barrier during postulated pipe breaks. Radial reinforced concrete walls, 
extending between the primary shield wall and the crane wall (which supports the polar crane) 
separate the internals into cubicles which house three steam generators and reactor coolant 
pumps and the pressurizer. The Containment floor, shell, dome, and interior concrete are 
passive heat sinks.
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Descriptions for various structural components comprising the Reactor Containment Building 
follow:

• Containment Liner – Inside faces of the Containment wall, dome and mat are lined 
with steel liner plates which act as a leak-tight membrane. The liner plate for the 
walls is 3/8 inch thick and for the dome it is ½ inch thick. A ¼ inch plate is used 
over the base mat. The steel liner is not assumed to provide any contribution to 
the structural integrity of the Containment shell. Bridging bars are used in areas 
where the transfer of loads through the floor liner plate is required; the bridging 
bars are an integral part of the steel liner. 

Except at the in-core instrumentation area and the sump areas, the bottom liner 
plate is overlaid with an approximately two-foot thick reinforced concrete slab. The 
slab provides anchorage and support for equipment located in the base of the 
Containment structure. The interface between the slab and the wall liner plate is 
sealed with caulking that forms a moisture barrier.

• Crane Wall – The reinforced concrete crane wall is located concentrically to the 
primary shield wall and is supported by reinforced concrete columns extending 
from the foundation mat. The polar crane is supported at the top of the crane wall. 

• Emergency Air Lock – The emergency air lock is a subassembly of the equipment 
hatch consisting of a double closure removable penetration 12'-6" long and 5 feet 
in diameter attached to the removable equipment hatch cover by a bolted flange 
connection with double O rings. A leakage test tap is located between the O rings. 
A 30-inch diameter opening (door) is located at each end of the air lock for 
personnel access. Test connections are provided for periodic leak testing 
between the double seals on each door   Insulation on the air lock barrel 
conserves heat input at the Containment end. 

• Equipment Hatch – The equipment hatch is a single closure penetration 
approximately 8'-4" long with an inside diameter of 14'-6". The equipment hatch 
cover is mounted inside the Containment structure and is provided with a hoist 
with two point suspension and a sliding rail for storage. The cover is double-
gasketed with a leakage test tap between the O-rings. 

• Fuel Transfer Tube Enclosure – The fuel transfer tube enclosure is provided to 
transfer fuel between the refueling canal in the Containment structure and the 
spent fuel pool in the Fuel Building. The fuel transfer tube penetration consists of 
a stainless steel pipe installed inside an enclosure. The inner pipe acts as the fuel 
transfer tube. The enclosure consists of three sets of bellows, plus the connecting 
sleeves and is welded to the Containment liner. A leak chase ring allows for leak 
testing of welds essential to the integrity of the penetration. The bellows 
expansion joints compensate for differential movement between the Containment 
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structure and the Fuel Building. The fuel transfer tube enclosure is sealed off with 
a blind flange that has double gaskets. The blind flange is kept in place except 
during refueling to ensure Containment integrity. The shield around the fuel 
transfer tube has a multiple labyrinth configuration with an equivalent thickness of 
60 inches of concrete.

• Fuel Transfer Canal – The fuel transfer canal (also known as the refueling canal) 
is a stainless steel lined reinforced concrete structure that houses the fuel transfer 
system which provides for transfer of new and spent fuel elements between the 
Fuel Building (spent fuel pool) and Reactor Containment (refueling canal) during 
refueling. Concrete shield walls, 54 to 72 inches thick, are provided for the fuel 
transfer canal. 

• Penetrations – Penetrations are used to carry piping and electrical services 
through the Containment wall and are grouped into those that are 12 inches in 
diameter or less or piping penetrations larger than 12 inches in diameter. Piping 
penetrations consist of approximately six feet long pipe sleeves with heavy 
reinforcing plates near both ends. 

For cold penetrations, the piping is welded to a reinforcing plate which is anchored 
to the Containment concrete wall. 

Each penetration carrying hot piping is equipped with a water-cooled cooling unit 
on the inside of the penetration encompassing that length of the sleeve which is 
covered by concrete. Hot penetrations are designed with a space between the 
sleeve and the piping for pipe insulation and for the installation of the cooling unit. 

The basic electrical penetration is installed in a 12 or 18 inch steel pipe. Electrical 
penetration sleeves are welded into the Containment liner reinforcement plate 
with a test channel around the seal weld for periodic leak testing. 

• Personnel Air Lock – The personnel air lock is a double closure penetration, 7 feet 
wide and 15 feet long. Each closure is flanged and double-gasketed with a 
leakage test tap between the O rings. Each closure consists of three major 
components: a non-rotating head, a rotating locking ring and a fixed shell 
extension flange and is provided with an 18 inch diameter, double-gasketed 
emergency manhole and cover. 

• Pressurizer Support – The pressurizer is supported by an integral, flanged skirt 
bolted to a welded ring girder. The ring girder and vessel are suspended from the 
charging floor by four hanger columns. Two brackets welded to the ring girder are 
attached to the wall through slotted holes which restrain all motions except vertical 
translation. 
2.4 Scoping and Screening Results: Structures Page 2.4-65



Beaver Valley Power Station 
License Renewal Application 

Technical Information
• Primary Shield Wall – The reinforced concrete primary shield wall forms the 
reactor cavity at the center of the Containment structure, and houses the Neutron 
Shield Tank and Reactor Vessel. The primary shield wall is designed for internal 
pressure due to pipe ruptures, earthquake loads and thermal loads. 

• Reactor Cavity Water Seal – The reactor cavity water seal is a permanent, 
welded, stainless steel membrane that spans horizontally between the Reactor 
Vessel perimeter flange and the reactor cavity floor (i.e., it covers the annulus 
around the vessel). The membrane is supported by a stainless steel frame that 
sustains all hydrostatic and potential accident and seismic loads imposed on the 
membrane. Stainless steel encased, borated concrete blocks are located beneath 
the structural members to provide shielding for reactor radiation streaming. During 
power operation, air exits upward from around the reactor through multiple 
openings in the membrane. The air provides cooling for the components and 
concrete surrounding the reactor. During refueling, the ventilation openings are 
covered so that borated water can fill the pool above the seal.

• Reactor Vessel Structural Support – The Reactor Vessel's structural support is 
the Neutron Shield Tank (NST), a vertical, heavy-walled (1.5 in. thick), steel 
cylinder that transfers vertical loads to the reinforced concrete mat and horizontal 
loads to the surrounding primary shield wall through a grout band. Its upper 
section is double-walled and filled with water to absorb neutrons exiting the 
vessel's core region, and to provide thermal protection to the surrounding 
structure. The Reactor Vessel bears directly on six adjustable support devices, 
one beneath each of the Reactor Vessel nozzles. The devices in-turn bear upon 
the top of the double-walled portion of the NST. 

• Refueling Cavity – The refueling cavity is located above the Reactor Vessel and is 
a stainless steel lined reinforced concrete structure. The liner is classified, 
designed and constructed as seismic Category II. The walls of the refueling cavity 
are 42 inches thick and provide secondary shielding. The refueling cavity is only 
flooded with borated water during plant shutdown for refueling. The water level in 
the refueling cavity keeps the radiation level within acceptable limits while fuel 
assemblies are being removed from and inserted into the core.

• Steam Generator and Reactor Coolant Pump Supports -The steam generator 
support system consists of an upper ring and a lower support frame.

The upper support ring transmits horizontal forces from the steam generator 
through four tangential load trains to the reinforced concrete charging floor. Two 
tangential load trains are equipped with hydraulic snubbers which permit motion of 
the steam generator due to thermal expansion of the Reactor Coolant System.
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The lower steam generator support frame is a weldment fabricated from structural 
steel shapes and plates. The support frame slides on lubricated bearing plates 
located under each corner column to permit radial thermal expansion of the 
Reactor Coolant System. The four corner columns transmit vertical forces from 
the steam generator to the cubicle floor. The support frame has large shear blocks 
on two sides which fit into embedments in the cubicle floor. 

The reactor coolant pump is mounted within a frame weldment, fabricated from 
structural steel shapes and plates, supported above the cubicle floor by three pin-
ended columns which provide vertical support while allowing free movement in the 
horizontal plane.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides missile barrier (internally or externally generated);
• Provides structural or functional support to safety-related equipment;
• Provides shielding against radiation; and,
• Provides boundary or essentially leak tight barriers to protect public health and 

safety in the event of postulated design basis events.

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP.
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UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:   

Components Subject to Aging Management Review  

Table 2.4-22 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-22, Containments, Structures, and Component Supports – Reactor Containment 
Building – Summary of Aging Management Evaluation, provides the results of the aging 
management review.    

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections

5.2
5.3.3

9.12.2.2
Table 11.3-1

Appendix B - Section B.1.3

Sections
2.5.4.5.1

3.4.1
3.7B.2.2.1

3.8.1
3.8.3

3.8.5.1.1
5.4.14.2

6.2.1.2.3.3
9.1.2.2
9.1.2.3

9.1.4.2.1
12.3.2.5

Table 2.5.4-4
Table 3.7B-2
Table 6.2-2
Table 12.3-3

Table 2.4-22
Reactor Containment Building

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Reactor Containment Building

Containment liner EN, SPB, SSR

Containment liner and liner penetrations EN, SPB, SSR
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Control rod drive shield MB, SSR

Control rod drive supports MB, SSR

Equipment hatch and emergency air lock EN, SPB, SSR

Fuel transfer canal liner SSR

Fuel transfer tube SSR

Fuel transfer tube expansion bellows SSR

Neutron shield tank SHD, SSR

Neutron shield tank shielding SHD

Penetrations (electrical and mechanical) SPB, SSR

Penetration bellows SPB, SSR

Personnel air lock SPB, SSR

Pressurizer supports and safety valve 
restraints

SSR

Radiation shield panels SHD

Reactor cavity water seal FLB, SSR

Reactor internals storage stand SSR

Recirculation spray cooler shield HLBS, SSR

Recirculation spray cooler support HLBS, SSR

Refueling cavity cofferdam SSR

Refueling cavity liner SPB, SSR

Steam generator and reactor coolant pump 
supports

SSR

Structural steel: beams, columns, plates and 
trusses

SSR

Sump screen assembly and liner SSR

Vortex baffles SSR

Concrete framing SRE, SSR 

Table 2.4-22
Reactor Containment Building

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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Crane wall MB, SHD, SSR

Dome EN, MB, SHD, SRE, SSR

Drain trenches DF

Exterior walls (above grade) EN, MB, SHD, SRE, SSR

Exterior walls (below grade) EN, FLB, SRE, SSR

Foundation EN, FLB, MB, SRE, SSR

Fuel transfer canal SHD, SSR

Instrument pits (including sump pits) FLB, SSR

Interior walls MB, SHD, SRE, SSR

Moisture barrier (caulk) EN

Neutron shields SHD

Refueling cavity MB, SSR

Sump SSR

Slide bearing plates (Lubrite®) SSR

Unit 2 Reactor Containment Building
Blowout panels PR

Containment liner EN, SPB, SSR

Containment liner and liner penetrations EN, SPB, SSR

Control rod drive shield MB, SSR

Control rod drive supports MB, SSR

Equipment hatch and emergency air lock EN, SPB, SSR

Fuel transfer canal liner SSR

Fuel transfer tube SSR

Fuel transfer tube expansion bellows SSR

Missile shields MB

Neutron shield (supplementary) SHD

Table 2.4-22
Reactor Containment Building

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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Neutron shield tank SHD, SSR

Neutron shield tank shielding SHD

Penetrations (electrical and mechanical) SPB, SSR

Personnel air lock SPB, SSR

Pressurizer supports and safety valve 
restraints

SSR

Reactor cavity water seal FLB, SSR

Reactor internals storage stand SSR

Refueling cavity liner SPB, SSR

Steam generator and reactor coolant pump 
supports

SSR

Structural steel: beams, columns, plates and 
trusses

SSR

Sump screen assembly and liner SSR

Concrete framing SRE, SSR 

Crane wall MB, SHD, SSR

Dome EN, MB, SHD, SRE, SSR

Drain trenches DF

Exterior walls (above grade) EN, MB, SHD, SRE, SSR

Exterior walls (below grade) EN, FLB, SRE, SSR

Foundation EN, FLB, MB, SRE, SSR

Fuel transfer canal SHD, SSR

Instrument pits (including sump pits) FLB, SSR

Interior walls MB, SHD, SRE, SSR

Moisture barrier (caulk) EN

Refueling cavity MB, SSR

Table 2.4-22
Reactor Containment Building

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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Sump SSR

Slide bearing plates SSR

Table 2.4-22
Reactor Containment Building

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.4.23 REFUELING WATER STORAGE TANK AND 
CHEMICAL ADDITION TANK PAD AND SURROUNDINGS

Unit 1 Structure Description  

The Unit 1 Refueling Water Storage Tank and Chemical Addition Tank Pad is a safety-related, 
seismic Category I structure. The pad and associated shield wall are approximately 42 by 42 by 
25 feet high. It is located west of the Reactor Containment Building.

The two-foot thick pad and the shield wall are constructed of reinforced concrete. The concrete 
shielding around the refueling water storage tank (RWST) is one-foot thick and will provide 
adequate protection against damage from failure of the rotating equipment. The only rotating 
equipment in this area are the chemical addition tank (CAT) pump and the chemical injection 
pumps. The concrete shielding, metal covering and insulation provide protection of the tank from 
fire. The distance from the RWST to non-seismic structures in its vicinity and the concrete 
shielding provide adequate protection for the tank.

The elevation of the refueling water tank enclosure is higher than the level of the PMF.

Unit 2 Structure Description  

The pad and surrounding shield wall for the Unit 2 RWST and CAT is a safety-related, seismic 
Category I structure. The pad and associated shield walls surrounding the tanks are 
approximately 56 feet by 57 feet by 16 feet high. The tanks are located east of the Unit 2 
Safeguards Building.

The tanks are supported on a reinforced concrete foundation mat and the wall is also reinforced 
concrete. The foundation for the RWST is five feet thick, and the 16-foot high concrete radiation 
protection shield surrounding the tank has a minimum thickness of one foot.

The elevation of the tank foundation is above the elevation of the PMF.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event); and,
• Provides structural or functional support to safety-related equipment.

10 CFR 54.4(a)(2):  None
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10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-23 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-23, Containments, Structures, and Component Supports – Refueling Water Storage 
Tank and Chemical Addition Tank Pad and Surroundings – Summary of Aging Management 
Evaluation, provides the results of the aging management review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections
2.7.2.2
6.4.2
9.7.2

Sections
3.8.4.1.13
9.5.1.8.15

Table 3.7B-2

Table 2.4-23
Refueling Water Storage Tank and Chemical Addition Tank Pad and Surroundings

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 RWST and CAT Pad and Surroundings

Tank skirt SSR

Foundation (tank pad) SRE, SSR

Shield wall EN, FB, SHD, SRE, SSR

Unit 2 RWST and CAT Pad and Surroundings
Tank Skirt SSR
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Foundation (tank pad, including sump pit) SRE, SSR

Shield wall EN, SHD, SRE, SSR

Table 2.4-23
Refueling Water Storage Tank and Chemical Addition Tank Pad and Surroundings

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.4.24 RELAY BUILDING (COMMON)

Structure Description  

The Relay Building (also known as the relay house) is part of the Switchyard, and is a nonsafety-
related, non-seismic structure. This building contains the control circuits for the Switchyard 
breakers that are within the scope of license renewal for offsite power recovery following a 
station blackout (SBO). The Relay Building is a single story structure. An addition was built onto 
the east end of the original Relay Building circa 1980.

The foundation for the Relay Building and the foundation for the addition are slabs on grade with 
perimeter footings. The top of the foundation/floor slab is at El. 751'-6". A 4-mil polyethylene 
vapor barrier underlies the foundation slab for the original Relay Building and a pre-molded 
membrane vapor barrier underlies the addition's floor slab. An electrical conduit/duct bank 
encased in concrete runs beneath a portion of the addition's floor slab. A concrete lined catch 
basin is situated at the northwest corner of the addition. Both the original building and building 
addition have exterior walls of concrete block masonry with a brick veneer. The roof for the 
original building is made of pre-cast concrete roof panels. The roof for the addition consists of a 
lightweight concrete slab supported by metal decking and beams. Both the original building and 
building addition roof slabs are covered by a roof membrane. The building addition's roof beams 
are encased with gypsum perlite plaster which serves as fireproofing.

Fire protection piping, in addition to domestic water and sanitary piping, penetrates the original 
Relay Building within a concrete, subsurface compartment at the northwest corner of the original 
building. Equipment within the Relay Building is outside the scope of 10 CFR 50.48 required fire 
protection.

Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for SBO.
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UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-24 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-24, Containments, Structures, and Component Supports – Relay Building (Common) 
– Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
None Table 9.5-12

Table 2.4-24
Relay Building (Common)

Components Subject to Aging Management Review
 

Component Type Intended Function
Conduit envelope / duct bank SRE

Roof beams SRE

Roof decking SRE

Roof relief vents SRE

Steel lintels SRE

Exterior walls (above grade) SRE

Floor slabs SRE

Foundation SRE

Interior walls SRE

Roof slab SRE
2.4 Scoping and Screening Results: Structures Page 2.4-77



Beaver Valley Power Station 
License Renewal Application 

Technical Information
2.4.25 SAFEGUARDS BUILDING

Unit 1 Structure Description  

The Unit 1 Safeguards Building is a safety-related, seismic Category I structure located adjacent 
to and west of the Unit 1 Reactor Containment Building. The building is a two story structure with 
a deep Valve Pit, and houses Engineered Safeguards Systems (e.g., the Auxiliary Feedwater 
System).

The Safeguards Building is supported on a reinforced concrete foundation mat. The floor of the 
Safeguards Area is provided with baffles, dividing the floor into two sections. Lightweight 
concrete was used at roof corner fillet details.

The Safeguards Building is connected to the Reactor Containment Building by piping. A shake 
space is provided to accommodate movement relative to the Containment. The Safeguards 
Valve Pit is attached directly to the Reactor Containment mat. The Valve Pit is connected to the 
upper part of the Safeguards Building by pump casements and a shaft. The pump casings and 
the access shaft are included within the butyl waterproof membrane surrounding the Reactor 
Containment to provide flood protection up to El. 730 feet.

The elevation of the Safeguards Building is higher than the PMF elevation and not subject to 
flooding. A sump collects liquid from floor drains. The concrete which surrounds the Safeguards 
Building is sealed to prevent entry of ground water into the Safeguards Building. The seal 
membrane also serves to prevent leakage of recirculation water from the Safeguards Area into 
the earth backfill between the cofferdam and the Containment.

Unit 2 Structure Description  

The Unit 2 Safeguards Building is a safety-related, seismic Category I structure. It is 
approximately 60 feet by 106 feet at its base and 59 feet high. The building provides tornado 
protection for the engineered safety features pumps, valves and piping penetrations. At El. 718'-
6", the Safeguards Building is separated into two separate areas, the north and south. All 
redundant components and equipment are physically separated in the two individual cubicles. 
The Safeguards Building is designed to preclude seismic, tornado and missile damage.

The Safeguards Building is a reinforced concrete structure, supported on a reinforced concrete 
foundation mat. External flood protection is provided up to El. 730 feet.

The Safeguards Building includes a Valve Pit located below, and separated from, the main part 
of the building. The Valve Pit is joined to the upper portion of the building by pump casements 
and two shafts. The pit is protected from external flooding by the same waterproof membrane 
that protects the Containment Building.
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Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides missile barrier (internally or externally generated); and,
• Provides structural or functional support to safety-related equipment.

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP and SBO. 

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-25 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-25, Containments, Structures, and Component Supports – Safeguards Building – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review. 

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections

5.2.1
6.4.3
9.7.2

Sections
3.6B.1.3.4.2

3.8.4.1.2
Figure 2.4-17

Figure 2.5.4-41
Figure 3.8-5
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Table 2.4-25
Safeguards Building

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Safeguards Building

Pump casements EN, FLB

Exterior walls (above grade) EN, FB, MB, SNS, SRE, SSR

Exterior walls (below grade) EN, FB, FLB, SNS, SRE, SSR

Floor slabs (including baffles) FB, SNS, SRE, SSR

Foundation mat (includes sump pit) EN, FB, FLB, SNS, SRE, SSR

Interior walls EN, FB, SNS, SRE, SSR

Roof slab EN, FB, MB, SSR, SRE

Roof slab (Valve Pit) EN, FLB, SNS, SRE, SSR

Vent ducts EN, SNS, SRE, SSR

Unit 2 Safeguards Building
Pump casements EN, FLB

Beams and columns SNS, SRE, SSR

Exterior walls (above grade) EN, FB, MB, SNS, SRE, SSR

Exterior walls (below grade) EN, FB, FLB, SNS, SRE, SSR

Floor slabs FB, SNS, SRE, SSR

Foundation mat (includes sump pit) EN, FB, FLB, SNS, SRE, SSR

Interior walls EN, FB, SNS, SRE, SSR

Roof slab EN, FB, MB, SSR, SRE

Roof slab (Valve Pit) EN, FLB, SNS, SRE, SSR
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2.4.26 SERVICE BUILDING

Unit 1 Structure Description  

The Unit 1 Service Building is a safety-related, seismic Category I structure which protects 
safety-related systems and components. The seismic Category I portions include: part of the 
main control room, emergency switchgear and relay room, battery rooms, cable tray area, 
process room, and air conditioning equipment room for the main control room. The Service 
Building is a four story structure with mezzanine levels, approximately 135 by 275 by 88 feet 
high. It is located adjacent to and south of the Unit 1 Turbine Building.

The Service Building foundation consists of a continuous mat of reinforced concrete founded on 
undisturbed gravel or compacted granular fill. The upper levels are constructed of conventional 
steel framing, while the areas below the steel superstructure are constructed of reinforced 
concrete designed for seismic and tornado loads. Roofing consists of a built-up membrane over 
steel decking supported by steel framing, and the elevation of the roof varies. Concrete floor 
slabs are supported by steel or concrete framing and can accommodate a collapse of the steel 
superstructure. Housing for a large structural steel and sheet metal air intake and radiator cooler 
is supported on the west end of the roof. The exterior of the Service Building is either concrete or 
protected metal fluted siding. The Service Building is waterproofed so that it is unaffected by 
floods to the PMF elevation. Equipment below the PMF elevation and essential for maintaining 
safe shutdown are in watertight and missile-proof concrete structures. 

The Unit 1 portion of the main control room is located on the ground floor at the east end of the 
building. The Unit 2 portion of the main control room is located in the Unit 2 Control Building 
(Section 2.4.7). A two-foot thick concrete wall separates the main control room from other ground 
floor areas. The control room is within a missile-proof concrete structure which is independently 
air-conditioned and protected against airborne radioactive contaminants.

Structural steel beams below the cable tray area (cable spreading room) have been coated with 
a fireproof material to achieve a 1.5 hour fire rated barrier.

A vertical pipe chase extending from El. 698'-6" to the roof at El. 775'-6" is situated in the 
northwest corner of the building. This vertical pipe chase contains main steam and feedwater 
piping.

Unit 2 Structure Description  

The Unit 2 Service Building is a safety-related, seismic Category I structure housing various 
safety-related equipment. The building has four stories and is approximately 54 by 186 by 70 feet 
high.
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The roof and portions of the walls of the top story are steel framed with metal decking and siding, 
respectively. The remainder of the structure is reinforced concrete and has a reinforced concrete 
foundation mat. The concrete walls and slabs provide protection against tornado and tornado-
generated missiles. The steel framing is non-Category I and is not designed for seismic or 
tornado loads.

External flood protection is provided up to the PMF. Except for the battery room ductwork which 
is seismic Category I, all other equipment at El. 760’-6” is non-seismic. If non-seismic Category I 
portions of the Service Building fail, no adverse effects on adjacent seismic Category I structures 
or components will occur.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides missile barrier (internally or externally generated); and,
• Provides structural or functional support to safety-related equipment.

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP and SBO.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections

1.2.3
2.3.3
2.3.10
2.7.2.2
2.7.4
7.8.1
9.7.2

Sections
2.4.2.3.2

3.6B.1.3.4.3
3.8.4.1.7

Figure 2.4-17
Figure 2.5.4-41
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Components Subject to Aging Management Review  

Table 2.4-26 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-26, Containments, Structures, and Component Supports – Service Building – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

Table 2.4-26
Service Building

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Service Building

Control room ceiling SNS, SSR

Floor and roof decking EN, SNS, SRE, SSR

Metal siding EN, SNS, SRE, SSR

Structural steel: beams, columns, plates and 
trusses

SNS, SRE, SSR

Beams and columns SNS, SRE, SSR

Exterior walls (above grade) EN, FB, MB, SNS, SRE, SSR

Exterior walls (below grade) EN, FB, FLB, SNS, SRE, SSR

Floor slabs FB, MB, SNS, SRE, SSR

Foundation mat (includes sump pit) EN, FB, FLB, SNS, SRE, SSR

Interior walls EN, FB, SNS, SRE, SSR

Main control room envelope EN, FB, MB, SHD, SPB, SNS, SRE, SSR

Pipe chase (northwest corner) EN, FB, HLBS, MB, SNS, SRE, SSR

Unit 2 Service Building
Blowout panel PR 

Metal siding EN, SNS, SRE, SSR

Roof decking EN, SNS, SRE, SSR

Structural steel: beams, columns, plates and 
trusses

SNS, SRE, SSR

Beams and columns SNS, SRE, SSR
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Exterior walls (above grade) EN, FB, MB, SNS, SRE, SSR

Floor slabs FB, MB, SNS, SRE, SSR

Foundation mat EN, FB, FLB, SNS, SRE, SSR

Interior walls EN, FB, SNS, SRE, SSR

Pipe and vent chases EN, FB, HLBS, MB, SNS, SRE, SSR

Table 2.4-26
Service Building

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.4.27 SOLID WASTE BUILDING (UNIT 1 ONLY)

Unit 1 Structure Description  

The Unit 1 Solid Waste Building is a safety-related, seismic Category I structure. It houses the 
coolant recovery tanks and solid waste processing equipment and is 40 by 120 by 47 feet high. It 
is located directly east of the Unit 1 Auxiliary Building.

The Solid Waste Building is constructed of reinforced concrete walls. The two coolant recovery 
tanks are situated at the north and south ends of the building. The tops of their foundations (i.e., 
the main floor slab) are four feet thick. Near the center of the building, the foundation extends 
down to enclose pipe and duct penetrations in this area. Structural steel framing supports the 
steel roof decking. The roof slab is 12 inches thick; lightweight concrete was used at roof corner 
fillet details.

A sump is located in the Solid Waste Building. However, there are no equipment or floor drains in 
the building. The elevation of the building is higher than the PMF elevation.

Unit 1 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event); and,
• Provides structural or functional support to safety-related equipment.

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):  None

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections

9.2.1
9.7.2

Not applicable
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Components Subject to Aging Management Review  

Table 2.4-27 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-27, Containments, Structures, and Component Supports – Solid Waste Building 
(Unit 1 only) – Summary of Aging Management Evaluation, provides the results of the aging 
management review.   

Table 2.4-27
Solid Waste Building (Unit 1 only)

Components Subject to Aging Management Review
 

Component Type Intended Function
Roof decking EN, SNS, SSR

Shield plates EN, SNS, SSR,

Structural steel: beams, columns, plates and 
trusses

SNS, SSR

Exterior walls (above grade) EN, MB, SNS, SSR

Exterior walls (below grade) EN, FLB, SNS, SSR

Foundation (at grade) EN, SNS, SSR

Foundation (includes sump pit) EN, FLB, SNS, SSR

Interior walls EN, MB, SNS, SSR

Platform at El. 770’-6” SNS, SSR

Roof slab EN, SNS, SSR
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2.4.28 SOUTH OFFICE AND SHOPS BUILDING (COMMON)

Structure Description  

The South Office and Shops Building is a seven story, nonsafety-related, seismic Category II
steel frame structure located adjacent to the southeast corner of the Unit 2 Turbine Building. The 
South Office and Shops Building houses offices and shops for various engineering and 
maintenance groups that support both plant units. The Unit 2 Auxiliary Boiler Room is contained 
in the South Office and Shops Building, but there are no in-scope components located in the 
Auxiliary Boiler Room. The South Office and Shops Building is designed not to collapse onto the 
Turbine Building under tornado or seismic loads (the Turbine Building could otherwise potentially 
collapse onto safety-related structures). Therefore, only the major structural building systems 
(column and floor steel, bracing, roof deck and slab, fasteners and anchorage) required for 
overall structural integrity were subject to aging management review.

Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):
• Prevent damage to adjacent structures that could in turn adversely impact safety-

related structures due to collapse during a seismic event or tornado.

10 CFR 54.4(a)(3):  None

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-28 lists the component types that require aging management review and their intended 
functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
None None
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Table 3.5.2-28, Containments, Structures, and Component Supports – South Office and Shops 
Building (Common) – Summary of Aging Management Evaluation, provides the results of the 
aging management review.   

Table 2.4-28
South Office and Shops Building (Common)

Components Subject to Aging Management Review
 

Component Type Intended Function
Metal siding and roofing SNS

Structural steel: beams, columns, plates and 
trusses

SNS

Foundation SNS

Roof slab SNS
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2.4.29 STEAM GENERATOR DRAIN TANK STRUCTURE (UNIT 1 ONLY)

Structure Description  

The Unit 1 Steam Generator Drain Tank Structure (also called the liquid hold tank) is a non-
safety related, non-seismic structure. It is a triangular shaped, reinforced concrete building that is 
internally partitioned to form two separate stainless steel lined tanks. An integral, reinforced 
concrete roof provides total enclosure. The roof has a perimeter handrail and several access 
hatches. The structure is located in a wedge-shaped area between the Reactor Containment and 
Decontamination Buildings. The tank structure was a late addition to the plant, and was built 
primarily on an existing drum storage pad concrete slab, but extends into the Decontamination 
Building's foundation slab. The tanks hold water during certain plant evolutions for treatment as 
liquid waste prior to discharge. Piping for fill, drain and level indication penetrates the wall facing 
the Reactor Containment Building. The structure is in-scope because of its proximity to the 
Reactor Containment, Fuel Pool, and Decontamination Buildings.

Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):
• Prevent damage to adjacent structures that could, in turn, adversely impact safety 

related structures due to collapse during a seismic event or tornado.

10 CFR 54.4(a)(3):  None

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-29 lists the component types that require aging management review and their intended 
functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Section 11.2.4 Not applicable
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Table 3.5.2-29, Containments, Structures, and Component Supports – Steam Generator Drain 
Tank Structure (Unit 1 only) – Summary of Aging Management Evaluation, provides the results of 
the aging management review.   

Table 2.4-29
Steam Generator Drain Tank Structure (Unit 1 only)
Components Subject to Aging Management Review

 
Component Type Intended Function

Exterior walls (above grade) SNS

Foundation SNS

Interior walls SNS

Roof slab SNS
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2.4.30 SWITCHYARD (COMMON)

Structure Description  

The Switchyard is a nonsafety-related, non-seismic structure located south of the plant. The 
Switchyard contains Duquesne Light Company (DLCo) system circuit breakers and relays that 
connect BVPS to the DLCo grid. The Switchyard contains 138kV and 345kV Switchyards, and 
forms a transmission switching point for the DLCo system. Lines converge on the Switchyard via 
widely separated routes. The two 138kV lines from the Switchyard to the plant are each on 
separate towers. The Unit 1 main transformer and the Unit 2 main transformer are connected to 
the Switchyard via transmission lines supported by towers.

Structural components associated with the Switchyard include towers and poles supporting 
electrical transmission lines. Although the towers and poles are located outside of the 
Switchyard, they are considered Switchyard structures since they are connected to Switchyard 
equipment via overhead power lines.

Some Switchyard components are owned by FirstEnergy Nuclear Generation Corp., and some 
are owned by DLCo. DLCo was a former owner, operator and licensee.

Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for SBO.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
None None
2.4 Scoping and Screening Results: Structures Page 2.4-91



Beaver Valley Power Station 
License Renewal Application 

Technical Information
Components Subject to Aging Management Review  

Table 2.4-30 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-30, Containments, Structures, and Component Supports – Switchyard (Common) – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

Table 2.4-30
Switchyard (Common)

Components Subject to Aging Management Review
 

Component Type Intended Function
Transmission towers SRE

Transmission tower foundations SRE

Transmission poles SRE
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2.4.31 TURBINE BUILDING

Unit 1 Structure Description  

The Unit 1 Turbine Building is a nonsafety-related, non-seismic structure located adjacent to and 
north of the Unit 1 Service Building and adjacent to and east of the Unit 1 Water Treatment 
Building. The Turbine Building superstructure is designed so that it will not collapse and 
endanger protected structures and systems. The building houses secondary plant equipment 
and equipment that supports fire protection functions.

The foundation/basement floor slab is below grade. Steel framing supports the mezzanine and 
operating floor slabs and roof decking. The Turbine Building has a built-up roof membrane on 
steel decking and is clad with insulated metal fluted siding.

Unit 2 Structure Description  

The Unit 2 Turbine Building is a nonsafety-related, non-seismic structure, enclosed with 
insulated metal siding and roof deck, and is approximately 135 by 275 by 115 feet high. It is 
located adjacent to and south of the Auxiliary and Service Buildings. The Turbine Building 
houses secondary plant equipment and equipment that supports fire protection functions.

The ground floor is a reinforced concrete slab. The building and major equipment, including the 
turbine generator, are supported on reinforced concrete spread footings and foundation mats. 
The Turbine Building is steel framed, and has a built-up roof membrane on steel decking. The 
building is clad with insulated metal fluted siding, which is designed to blow-off under tornado 
loading to reduce wind loads on the superstructure. The ground floor slab is slightly above the 
PMF elevation. The mezzanine floor slab is at El. 752'-6" and the operating floor slab is at 
El. 774'-6".

Circulating water system piping expansion joints are located in the Turbine Building. In the event 
of internal flooding from a circulating water expansion joint rupture, the Turbine Building side 
panels would release and discharge the water into the yard area before the water level could 
reach El. 735'-6" and potentially affect other buildings or equipment.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):  None
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10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-31 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-31, Containments, Structures, and Component Supports – Turbine Building – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections

2.3.3
2.7.2.2

2.7.3.2.3

Sections
 3.8.4.1.19

10.4.5.3
Figure 2.4-17

Figure 2.5.4-41

Table 2.4-31
Turbine Building

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Turbine Building

Floor decking SRE

Metal siding SRE

Roof decking SRE

Structural steel: beams, columns, plates and 
trusses

SRE

Exterior walls (below grade) SRE

Foundation (includes sump pit) SRE
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Floor slabs SRE

Interior walls SRE

Unit 2 Turbine Building
Floor decking SRE

Metal siding SRE

Roof decking SRE

Structural steel: beams, columns, plates and 
trusses

SRE

Foundation (includes sump pit) SRE

Floor slabs SRE

Interior walls SRE

Table 2.4-31
Turbine Building

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.4.32 VALVE PIT

Unit 1 Structure Description  

The Unit 1 Valve Pit is a safety-related, seismic Category I structure, approximately 13 feet by 
19.5 feet by 14 feet high. The Valve Pit, which houses safety-related equipment, is a reinforced 
concrete, subsurface structure.

The Valve Pit is divided into two separate compartments. Each compartment has its own 
manhole for access. A sump pit is situated at the bottom of each compartment.

Unit 2 Structure Description  

The two Unit 2 Service Water Valve Pits are safety-related, seismic Category I structures. Both 
are subsurface structures. One is approximately 14 by 20 by 15 feet high and is adjacent to the 
Unit 2 Safeguards Building. The second is 24 by 36 by 18 feet high and is northwest of the Fuel 
and Decontamination Buildings. The Valve Pits house safety-related valves for service water 
piping running outside of the major buildings. 

The Service Water Valve Pits are supported on reinforced concrete foundation mats and have 
reinforced concrete walls and roofs. The Valve Pits provide tornado protection for their contents, 
and have external flood protection up to the PMF elevation. 

The Valve Pit northwest of the Fuel and Decontamination Buildings consists of two, separate 
compartments, each with a sump pit. Access to the Valve Pit is provided by two doors (one per 
compartment) associated with an aboveground concrete enclosure located over the Valve Pit. 
The enclosure has two sealed plugs that provide access for equipment removal. 

Access to the Valve Pit adjacent to and north of the Safeguards Building is via removable slabs, 
which are sealed.

Unit 1 and Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):
• Provides flood protection barrier (internal and external flooding event);
• Provides structural or functional support to safety-related equipment; and,
• Provides missile barrier (internally or externally generated) (Unit 2 only).

10 CFR 54.4(a)(2):  None
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10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP (Unit 2 only).

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-32 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-32, Containments, Structures, and Component Supports – Valve Pit – Summary of 
Aging Management Evaluation, provides the results of the aging management review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Sections

9.9.2
9.16.2

Sections
 3.8.4.1.9

3.6B.1.3.4.2
Figure 2.4-17

Table 2.4-32
Valve Pit

Components Subject to Aging Management Review
 

Component Type Intended Function
Unit 1 Valve Pit

Foundation mat EN, FLB, SSR

Exterior walls (below grade) EN, FLB, SSR

Interior walls EN, SSR

Roof slab EN, SSR

Unit 2 Valve Pits
Ceiling plates EN, SSR

Foundation mat (includes sump pit) EN, FLB, SSR

Exterior walls (above grade) MB
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Exterior walls (below grade) EN, FB, FLB, SSR

Removable slab covers EN, MB, SSR

Roof slab EN, MB, SSR

Table 2.4-32
Valve Pit

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.4.33 WASTE HANDLING BUILDING (UNIT 2 ONLY)

Unit 2 Structure Description  

The Waste Handling Building is a nonsafety-related, seismic Category II structure. It contains no 
safety-related equipment. It is located adjacent to, and west of, the Turbine Building. It is a four-
story, plus basement, structure approximately 40 by 112 by 77 feet high.

The Waste Handling Building is supported on a reinforced concrete foundation mat. The roof and 
walls of the top two stories are steel framed with metal siding and roof deck. The remainder of the 
structure is reinforced concrete.

Unit 2 Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):
• Prevents damage to adjacent safety related structures due to collapse during a 

seismic event.

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-33 lists the component types that require aging management review and their intended 
functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Not applicable Sections

3.8.4.1.16
3.6B.1.3.4.3
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Table 3.5.2-33, Containments, Structures, and Component Supports – Waste Handling Building 
(Unit 2 only) – Summary of Aging Management Evaluation, provides the results of the aging 
management review. 

  

Table 2.4-33
Waste Handling Building (Unit 2 only)

Components Subject to Aging Management Review
 

Component Type Intended Function
Metal siding SNS, SRE

Roof decking SNS, SRE

Structural steel: beams, columns, plates and 
trusses

SNS, SRE

Exterior walls (above grade) SNS, SRE

Exterior walls (below grade) SNS, SRE

Floor slabs SNS, SRE

Foundation (includes sump pit) SNS, SRE

Interior walls SNS, SRE
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2.4.34 WATER TREATMENT BUILDING (UNIT 1 ONLY)

Unit 1 Structure Description  

The Unit 1 Water Treatment Building is a nonsafety-related, non-seismic, two-story structure, 
adjacent to and west of the Turbine Building. The top floor of the Water Treatment Building is 
open to the Turbine Building. It houses equipment for filtering, demineralizing, and chemically 
treating river water. Water treatment is not required for safe shutdown of the reactor.

The top of the building's foundation/ the ground floor slab is at El. 707'-6". It was constructed on 
compacted sand and gravel. Grade elevations in the vicinity of the Water Treatment Building 
vary. Upon construction of the foundation/ ground floor slab, the area around the building was 
backfilled. Structural steel framing supports the upper floor slab at El. 735'-6" and the roof at an 
approximate elevation of 753 feet. Roofing consists of an insulated built-up membrane on steel 
decking. The building is clad in insulated metal fluted siding.

Unit 1 Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for FP.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-34 lists the component types that require aging management review and their intended 
functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
None Not applicable
2.4 Scoping and Screening Results: Structures Page 2.4-101



Beaver Valley Power Station 
License Renewal Application 

Technical Information
Table 3.5.2-34, Containments, Structures, and Component Supports – Water Treatment Building 
(Unit 1 only) – Summary of Aging Management Evaluation, provides the results of the aging 
management review.   

Table 2.4-34
Water Treatment Building (Unit 1 only)

Components Subject to Aging Management Review
 

Component Type Intended Function
Metal siding SRE

Roof decking SRE

Structural steel: beams, columns, plates and 
trusses

SRE

Exterior walls (below grade) SRE

Foundation SRE

Floor slabs SRE
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2.4.35 YARD STRUCTURES

Structure Description  

The Unit 1, Unit 2 and common Yard Structures include slag pits and concrete (fire) walls for the 
Unit 1 and Unit 2 offsite power supply transformers, in-scope electrical equipment, and their 
supports and foundations, respectively. Outside transformers are not within the scope of 
10 CFR 50.48 required fire protection; however, the concrete (fire) walls are included within the 
scope of 10 CFR 50.48 for license renewal.

BVPS credits outdoor lighting (with backup power provided by the Security Diesel Generator) for 
access/egress related to Appendix R (Fire Protection) and station blackout. Yard Structures that 
support this function are lighting poles.

Structure Intended Functions  

10 CFR 54.4(a)(1):  None

10 CFR 54.4(a)(2):  None

10 CFR 54.4(a)(3):
• Provides structural or functional support required to meet the Commission's 

regulations for SBO.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-35 lists the component types that require aging management review and their intended 
functions.

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
None Table 9.5-12
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Table 3.5.2-35, Containments, Structures, and Component Supports – Yard Structures – 
Summary of Aging Management Evaluation, provides the results of the aging management 
review.   

Table 2.4-35
Yard Structures

Components Subject to Aging Management Review
 

Component Type Intended Function
Lighting poles SRE

Lighting pole and transformer foundations SRE
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2.4.36 BULK STRUCTURAL COMMODITIES

Bulk Structural Commodities Description  

Bulk Structural Commodities are structural component groups that support in-scope structures 
and mechanical/electrical systems. They are common to multiple SSCs, and share material and 
environment properties which allow a common program or inspection to manage their aging 
effects.

Structural commodities that are unique to a specific structure are evaluated with that structure.

The evaluation of Bulk Structural Commodities covered structural component and commodity 
types such as:

• Cranes, hoists and miscellaneous monorails;
• Service ladders, platforms and stairs required for general access, equipment 

support and maintenance activities;
• Structural steel components which are common to in-scope systems and 

structures such as anchorage, baseplates, cable trays and conduits, equipment 
supports, framing, grating, panels and enclosures, and piping supports;

• Structural concrete components which are common to in-scope systems and 
structures such as equipment pads, floor curbs and hatches;

• Elastomeric components which are common to in-scope systems and structures 
such as compressible joints and seals, roof membranes and waterstops;

• Fire barriers which are common to in-scope systems and structures such as fire 
doors, penetration fire seals, fireproofing, fire stops and fire wraps; and,

• Miscellaneous materials common to in-scope systems and structures such as 
thermal insulation.

The Bulk Structural Commodities are sorted by the following categories:

• Steel and other metals;
• Concrete;
• Elastomers;
• Fire Barriers;
• Miscellaneous materials; and,
• Threaded fasteners.
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Bulk Structural Commodities Intended Functions  

The component types evaluated as Bulk Structural Commodities support in-scope structures. 
The intended functions for in-scope structures are listed with the appropriate structure in 
Sections 2.4.1 through 2.4.34.

UFSAR References  

Additional structure details are included in the UFSAR Sections identified below:  

Components Subject to Aging Management Review  

Table 2.4-36 lists the component types that require aging management review and their intended 
functions.

Table 3.5.2-36, Containments, Structures, and Component Supports – Bulk Structural 
Commodities – Summary of Aging Management Evaluation, provides the results of the aging 
management review.   

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
None None

Table 2.4-36
Bulk Structural Commodities

Components Subject to Aging Management Review
 

Component Type Intended Function
Steel and Other Metals

Anchorage / embedments SNS, SRE, SSR

Cable trays and conduits EN, SNS, SRE, SSR

Cable tray and conduit supports SNS, SRE, SSR

Component and piping supports (ASME class 
1, 2 and 3)

SNS, SRE, SSR

Crane girders and rails SNS, SRE, SSR

Damper framing (in-wall) FB, SNS, SRE, SSR

Electrical and instrument panels and 
enclosures

EN, SNS, SRE, SSR
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Equipment component supports SNS, SRE, SSR

Fire doors FB, FLB, SNS, SRE, SSR

Flexible conduit SNS, SRE, SSR

Flood, pressure and specialty doors FLB, MB, SPB, SNS, SRE, SSR

Floor plates EN, SNS, SRE, SSR

Framing for floor and wall sections SNS, SRE, SSR

Grating, ladders, platforms and stairs SNS, SRE

Grating, ladder, platform and stair supports SNS, SRE

Hatches (hatch covers) EN, FB, FLB, MB, SPB, SNS, SRE, SSR

HELB barriers HLBS, PW, SNS, SSR

HVAC duct supports SNS, SRE, SSR

Instrument racks and frames SNS, SRE, SSR

Louvers and vents RP, SNS, SRE, SSR

Penetrations (electrical and mechanical, non 
containment pressure boundary)

EN, FLB, SPB, SNS, SRE, SSR

Pipe supports SNS, SRE, SSR

Shake space / expansion joint covers EN, SRE, SSR

Sump liners EN, SNS, SRE, SSR

Thermal insulation (metallic) SNS, SRE, SSR

Tube tracks SNS, SRE, SSR

Tube track and instrument line supports SNS, SRE, SSR

Vent panels PR, SNS, SRE, SSR

Concrete
Duct lines and manholes EN, FB, SNS, SRE, SSR

Equipment pads FLB, SNS, SRE, SSR

Flood curbs FLB, SNS, SRE, SSR

Table 2.4-36
Bulk Structural Commodities

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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Hatches EN, FB, FLB, MB, SHD, SNS, SPB, SRE, 
SSR

Elastomers
Building pressure boundary seals and 
sealants

SNS, SPB, SSR

Compressible joints and seals EXP, FLB, SNS, SPB

Roof membrane FLB, SNS

Waterproofing membrane FLB, SNS

Waterstops FLB

Fire Barriers
Fire barriers FB, SNS, SRE, SSR

Fireproofing FB, SNS

Fire stops EN, FB, FLB, SPB, SNS, SRE, SSR

Fire wraps FB, SNS, SRE,SSR

Miscellaneous Materials
Thermal insulation (non-metallic) SNS, SRE, SSR

Threaded Fasteners
Anchor bolts and structural bolts SNS, SRE, SSR

Anchor bolts and structural bolts (ASME class 
I, 2, 3 support bolting)

SNS, SRE, SSR

Expansion anchors SNS, SRE, SSR

Table 2.4-36
Bulk Structural Commodities

Components Subject to Aging Management Review
 (continued)

Component Type Intended Function
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2.5 SCOPING AND SCREENING RESULTS: 
ELECTRICAL AND INSTRUMENTATION AND CONTROLS 
SYSTEMS

Description

The scoping method used at BVPS includes all plant electrical and I&C components. Electrical 
and I&C components in mechanical systems were also included in the evaluation of electrical 
systems. Including components beyond those actually required by the license renewal rule is a 
conservative scoping method, considered an "encompassing" or "bounding" approach. This 
scoping method, when used with the plant spaces approach for the review of plant environments, 
eliminates the need to identify each unique component and its specific location, and assures that 
components are not improperly excluded from an aging management review. The method is 
consistent with NUREG-1800, but is different from the methods used for mechanical systems 
and structures.  

The electrical and I&C integrated plant assessment began by grouping the total population of 
components into commodity groups. The commodity groups include similar electrical and I&C 
components with common characteristics. Component level intended functions of the commodity 
groups were identified. During the integrated plant assessment screening, some commodity 
groups were removed from further review.  

Reviews of BVPS systems, structures, and components followed traditional mechanical, 
structural, and electrical engineering discipline division lines. If an in-scope component carries 
electrical current, and it is not specifically screened out, then it requires an electrical aging 
management review. If the component supports, protects, or restrains the movement of electrical 
equipment subject to aging management review, then it requires a structural aging management 
review. Enclosures, cabinets, panels that hold and protect electrical components (e.g., 
switchgear enclosures, connection cabinets, and power panel boards), and items that support 
electrical components (e.g., cable trays, conduit, and cable trenches) are included in the 
structural aging management review. Most electrical components with a pressure boundary 
function are included in the mechanical aging management reviews. The electrical portions of 
power and control penetration assemblies are included in the electrical aging management 
review, and the portions associated with the leak-tight radiological control barrier are included in 
the structural AMR.  

After identifying passive commodity groups in accordance with the guidance of NEI 95-10 
[Reference 1.3-7], components that are subject to periodic replacement were also screened out. 
Commodity groups and components were then evaluated to identify whether specific electrical 
and I&C commodity groups and specific components perform a license renewal intended 
function, thus determining whether they are subject to aging management review.  
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In addition to the plant electrical systems, certain Switchyard components required to restore 
offsite power following a station blackout were included within the scope of license renewal even 
though those components are not relied on in safety analyses or plant evaluations to perform a 
function that demonstrates compliance with the Commission’s regulations for station blackout 
(SBO) (10 CFR 50.63)[Reference 1.3-1]. The evaluation boundaries of the offsite power system 
are described below.  

The purpose of the offsite power system (Unit 1: Figure 2.5-1, and Unit 2: Figure 2.5-2) is to 
provide the electrical interconnection between BVPS and the offsite transmission network. The 
system also provides the electrical interconnections between the offsite network and the station 
auxiliary buses, as well as other buildings and facilities on site.  

UFSAR References  

Additional system details are included in the UFSAR Sections identified below.   

 Evaluation Boundaries

Plant electrical and I&C systems are included in the scope of license renewal as are electrical 
and I&C components in mechanical systems.  

For BVPS, recovery of offsite power following station blackout is dependent upon medium-
voltage insulated cable, Switchyard bus, transmission conductors, and high voltage insulators 
that connect the plant electrical distribution system to the offsite AC power source via the station 
service transformers. Switchyard bus, transmission conductors, high-voltage insulators, and 
connections connecting Switchyard breakers and station service transformers are subject to 
aging management review. Medium-voltage cables and connections, connecting station service 
transformers and nonsafety buses are subject to aging management review. Medium-voltage 
cables and connections connecting nonsafety buses to the safety buses are subject to aging 
management review.  

Components Subject to Aging Management Review  

As discussed in Section 2.1.2.3.1, BVPS electrical commodity groups correspond to two of the 
commodity groups identified in NEI 95-10. The two commodity groups are:

BVPS Unit 1 UFSAR BVPS Unit 2 UFSAR
Chapter 7 Chapter 7
Chapter 8 Chapter 8
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• High voltage insulators; and,
• Cables and connections, bus, electrical portions of electrical and I&C penetration 

assemblies, fuse holders outside of cabinets of active structures and components.

The commodity group cables, connections, bus, and electrical portions of I&C penetration 
assemblies is further divided into the following:

• Cable connections (metallic parts);
• Electrical cables and connections not subject to 10 CFR 50.49 EQ requirements;
• Electrical cables and connections subject to 10 CFR 50.49 EQ requirements;
• Electrical cables and connections not subject to 10 CFR 50.49 EQ requirements 

used in instrumentation circuits;
• Electrical connections not subject to 10 CFR 50.49 EQ requirements exposed to 

borated water leakage;
• Fuse holders - insulation material;
• Fuse holders - metallic clamp;
• Inaccessible medium-voltage (2kV to 35kV) cables (e.g., installed underground in 

conduit or direct buried) not subject to 10 CFR 50.49 EQ requirements;
• Metal enclosed bus (non-segregated bus) - bus/connections (Unit 2 only);
• Metal enclosed bus (non-segregated bus) - enclosures assemblies (Unit 2 only);
• Metal enclosed bus (non-segregated bus) - insulation / insulators (Unit 2 only);
• Switchyard bus (Switchyard bus for SBO recovery) and connections (Unit 1 only);
• Transmission conductors (transmission conductors for SBO recovery) and 

connections; and,
• Uninsulated ground conductors.

Each of these commodity groups is subject to aging management review with the following 
exceptions:

• Electrical cables and connections subject to 10 CFR 50.49 EQ requirements are 
not subject to aging management review since the components are replaced 
based on qualified life;

• Fuse holders with metallic clamps are either part of a complex active assembly or 
part of circuits that perform no license renewal intended function; and,

• Uninsulated ground conductors limit equipment damage and provide personnel 
protection in the event of a circuit failure, but do not perform an intended function 
for license renewal.

Table 2.5-1 lists the component types that require aging management review.
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Table 3.6.2-1, Electrical and Instrumentation and Controls Components—Summary of Aging 
Management Evaluation, provides the results of the aging management review.        

Table 2.5-1 
Electrical and Instrumentation and Controls Systems
Components Subject to Aging Management Review

Structure and/or Component / 
Commodity Intended Function

Cable connections (metallic parts) CE

Electrical cables and connections not subject 
to 10 CFR 50.49 EQ requirements 

CE

Electrical cables and connections not subject 
to 10 CFR 50.49 EQ requirements used in 
instrumentation circuits

CE

Electrical connections not subject to 
10 CFR 50.49 EQ requirements exposed to 
borated water leakage

CE

Fuse holders - insulation material CE

High voltage insulators INE

Inaccessible medium-voltage (2kV to 35kV) 
cables (e.g., installed underground in conduit 
or direct buried) not subject to 10 CFR 50.49 
EQ requirements

CE

Metal enclosed bus (non-segregated bus), 
bus / connections (Unit 2 only)

CE

Metal enclosed bus (non-segregated bus), 
enclosure assemblies (Unit 2 only)

SSR

Metal enclosed bus (non-segregated bus), 
insulation /insulators (Unit 2 only)

INE

Switchyard bus (Switchyard bus for SBO 
recovery) and connections (Unit 1 only)

CE

Transmission conductors (transmission 
conductors for SBO recovery) and 
connections

CE
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Figure 2.5-1 
BVPS Unit 1 Offsite Power Recovery Diagram
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Figure 2.5-2 
BVPS Unit 2 Offsite Power Recovery Diagram 
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3.0 AGING MANAGEMENT REVIEW RESULTS

This section provides a discussion of the format and content of the tabulated results of the aging 
management reviews for structures and components identified in Section 2 as subject to aging 
management review. Tables 3.0-1, 3.0-2, and 3.0-3 provide descriptions of the mechanical, 
electrical, and structural service environments, respectively, used in the aging management 
review to determine aging effects requiring management. BVPS Unit 1 and Unit 2 are 
constructed of similar materials with similar environments. Therefore, the mechanical system and 
component information presented in this application typically applies to both units, and no unit-
specific identifier is listed. However, design differences exist between Unit 1 and Unit 2. Those 
design differences that impact aging management for each unit are identified by a unit-specific 
designator (“(Unit 1 only)” or “(Unit 2 only)”) in the appropriate section of this application. A 
“(Common)” designator is listed for cases where a single system, structure, or component is 
used by both units. Structures information is presented separately by unit.  

Results of the aging management reviews are presented in two types of tables as described in 
the following Sections.  

3.0.1 TABLE DESCRIPTION

NUREG-1801 [Reference 1.3-5] contains the NRC Staff's generic evaluation of existing plant 
programs. It documents the technical basis for determining whether existing programs are 
adequate without modification or should be augmented for the period of extended operation. 
Evaluation results documented in the report indicate that many existing programs are adequate, 
without modification, to manage the aging effects for particular structures or components within 
the scope of license renewal. NUREG-1801 also contains recommendations on specific areas for 
which existing programs should be enhanced for license renewal.

To take full advantage of NUREG-1801, aging management review results have been compared 
with information set forth in the tables of NUREG-1801. Results of that comparison are provided 
in the following two table types: Table 3.x.1, also referred to as Table 1, and Table 3.x.2-y, also 
referred to as Table 2.

• Table 3.x.1 where

3 indicates the table pertaining to a Chapter 3 aging management review,

x indicates the table number from NUREG-1801, Volume 1, and

1 indicates that this is the first table type in Section 3.x.

For example, in the Reactor Coolant System section, this is Table 3.1.1, and in the 
Engineered Safety Features section, this is Table 3.2.1. For ease of discussion, these 
table types will hereafter be referred to as Table 1. These tables are derived from the 
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corresponding tables in NUREG-1801, Volume 1, and present summary information from 
the aging management reviews.

• Table 3.x.2-y where

3 indicates the application section number,

x indicates the table number from NUREG-1801, Volume 1, 

2 indicates that this is the second table type in Section 3.x, and

y indicates the system table number.

For example, within the Reactor Coolant System section, the aging management review 
results for the Reactor Vessel are presented in Table 3.1.2-1, and the results for the 
Reactor Vessel Internals are in Table 3.1.2-2. In the Engineered Safety Features section, 
the Containment Depressurization System results are presented in Table 3.2.2-1, and the 
Residual Heat Removal System results are in Table 3.2.2-2. For ease of discussion, 
these table types will hereafter be referred to as Table 2. These tables present the results 
of the aging management reviews.

3.0.1.1 Table 1

The purpose of Table 1 is to provide a summary comparison of how the aging management 
review results align with the corresponding table of NUREG-1801, Volume 1. The Table 1s are 
essentially the same as Tables 1 through 6 provided in NUREG-1801, Volume 1, with the 
following exceptions:  

• The ID column is labeled Item Number and the number has been expanded to 
include the table number;

• The Type column has been deleted. Items applicable to BWRs only are noted as 
such; and,

• The Related Generic Item and Unique Item columns have been replaced by a 
Discussion column.

The Item Number column provides a means to cross-reference to Table 1 from the Table 2s.

Further information is provided in the Discussion column. The following are examples of 
information that might be contained within this column:

• Any "Further Evaluation Recommended" information or reference to the location 
of that information;

• The name of a plant-specific program being used;
• Exceptions to the NUREG-1801 assumptions;
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• A discussion of how the line item is consistent with the corresponding line item in 
NUREG-1801, Volume 1, when it may not be intuitively obvious; and,

• A discussion of how the line item is different than the corresponding line item in 
NUREG-1801, Volume 1, when it may appear to be consistent (e.g., when there is 
exception taken to an aging management program that is recommended in 
NUREG-1801).

3.0.1.2 Table 2

Table 2 provides the detailed results of the aging management reviews for those components 
and commodities identified in Section 2 as being subject to aging management review. There is a 
Table 2 for each aging management review within a NUREG-1801 system group. For example, 
the Engineered Safety Features Systems group contains a Table 2 specific to each of the three 
systems in that group—the Containment Depressurization System, Residual Heat Removal 
System, and Safety Injection System.

Table 2 consists of the following ten columns:

Row Number

Column 1 identifies the row number. Identifying rows by number provides an aid for rapid 
identification of a specific row/topic.

Component Type

Column 2 identifies the component types from Section 2 that are subject to aging management 
review. Typically, component types are listed in alphabetical order, or in approximately the order 
presented in NUREG-1801. Structural component types are listed in alphabetical order by 
material, starting with metals, followed by concrete, then other materials.

During the screening process, some structures and components were incorporated into 
commodity groups based on similarity of their design or materials of construction. Use of 
commodity groups made it possible to address an entire group of structures and components 
with a single evaluation. In the aging management reviews described in the following Sections, 
further definition of commodity groups was performed based on design, material, environmental, 
and functional characteristics to disposition an entire group with a single aging management 
review. Commonly used mechanical component types include the following:

• Bolting (includes bolts, studs, nuts and any other fastener components);
• Duct (includes ducts, flanges, and other integral flowpath components);
• Fan housing (includes inlet plenum, diffuser and any other integral pressure 

retaining subcomponents);
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• Filter housing (includes housings, covers, and any other integral subcomponents, 
but does not include internal filter elements);

• Flexible hose (includes only the flexible bellows - end pieces are evaluated as 
"tubing");

• Heat exchanger (includes shell, tubes, end bells, covers, and any other integral 
subcomponents);

• Level gage (only for non-glass type gages);
• Orifice (includes both flow restrictors and flow elements);
• Piping (includes pipes, welds, fittings, elbows, tees, thermowells, flanges, and any 

other similar pressure-retaining appliance);
• Pump casing (includes pump bowl, cover, volute, and any other integral pressure 

retaining subcomponents);
• Sight glass (includes any type of level or flow gage made of glass, but not the 

metallic fittings, which are evaluated as "piping");
• Strainer body (includes housings, covers, and any other integral subcomponents, 

but does not include internal strainer elements);
• Tank (includes shells, heads, tank nozzles, welds, thermowells, and any other 

integral subcomponents);
• Tubing (includes fittings, elbows, welds, tees, flanges and any other similar 

appliances); and,
• Valve body (includes body, cover, and any other integral pressure-retaining 

subcomponents).

Where possible, plant components/commodities were assigned to groups that coincided with 
NUREG-1801 component groups to facilitate alignment of components with NUREG-1801.

Intended Function

Column 3 identifies the license renewal intended functions (using abbreviations where 
necessary) for the listed component types. Definitions and abbreviations of intended functions 
are listed in Table 2.0-1 in Section 2.

Material

Column 4 lists the particular materials of construction for the component type being evaluated.

Environment

Column 5 lists the service environment to which the component types are exposed. Internal and 
external service environments are indicated.
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A description of these environments is provided in Tables 3.0-1, 3.0-2, and 3.0-3 for mechanical, 
electrical, and structural components, respectively. The service environments in these three 
tables were compared to the environments listed in the NUREG-1801 tables and the NUREG-
1801, Volume 2, Chapter 9.D environments, and the corresponding NUREG-1801 environment 
was included in the tables.  

Aging Effect Requiring Management

Column 6 lists the aging effects requiring management for material and environment 
combinations for each component type.

The BVPS aging management review methods are based on generic industry guidance for 
determining aging effects for mechanical, structural, and electrical components based on the 
materials of construction and applicable environmental conditions. The material and 
environment-based rules in the industry guidance documents are derived from known age-
related degradation mechanisms and industry operating experience.

Aging Management Programs

Column 7 lists the programs used to manage the aging effects requiring management. Aging 
management programs are described in Appendix B.

NUREG-1801 Vol. 2 Item

Column 8 documents identified consistencies with NUREG-1801 by noting the appropriate 
NUREG-1801, Volume 2, item number.

Each combination of the following factors listed in Table 2 is compared to NUREG-1801, 
Volume 2, to identify consistencies.

• Component type
• Material
• Environment
• Aging effect requiring management
• Aging management program

When consistencies between Table 2 results and NUREG-1801 are identified, they are 
documented by noting the appropriate NUREG-1801, Volume 2, item number in Column 7. If 
there is no corresponding item number in NUREG-1801, Volume 2, then this row in Column 7 
contains "N/A." Thus, a reviewer can readily identify where there is consistency between the 
BVPS tables and the NUREG-1801, Volume 2, tables.
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Table 1 Item

Column 9 lists the corresponding line item from Table 1 to allow correlating the two tables. 
Column 9 contains “N/A” if there is no corresponding item in NUREG-1801, Volume 1.

Each combination of the following that has an identified NUREG-1801, Volume 2 item number
also has a Table 1 line item reference number.

• Component type
• Material
• Environment
• Aging effect requiring management
• Aging management program

Notes

Column 10 contains notes that are used to describe the degree of consistency or alignment with 
the line items in NUREG-1801, Volume 2. Notes that use letter designations are standard notes 
based on Table 4.2-2 of NEI 95-10 [Reference 1.3-7].

Any additional, BVPS-specific notes are identified by a number. Plant-specific notes provide 
information or clarification regarding the aging management review of the Table 2 line item. 
Section 3.1 uses plant specific notes numbered in the 100-series (e.g., 101, 102, etc.). 
Section 3.2 uses plant-specific notes numbered in the 200-series; Section 3.3, in the 300-series; 
Section 3.4, in the 400-series; Section 3.5, in the 500-series; and Section 3.6, in the 600-series.

Generic notes A through E indicate that a useful comparison may be made between the Table 2 
line item and NUREG-1801. Therefore, items associated with notes A through E will also contain 
a NUREG-1801 Vol. 2 item and a reference to a Table 1 item.

When no matching NUREG-1801 row was found within the NUREG-1801 section being used for 
comparison, rows from other sections were searched for potential comparison, and such rows 
were cited if they could result in a note A through E match. However, rows from other NUREG-
1801 sections were not used for comparison if "Further Evaluation Required" was indicated for 
the rows. Thus, when “N/A” is listed for the NUREG-1801 Vol. 2 item and Table 1 item, the 
generic notes F through J were cited, with a clarification that no match was found within the 
primary NUREG-1801 section being used for comparison.

The generic and plant-specific notes are listed at the end of the Table 2s in Sections 3.1 through 
3.6. These generic and plant specific notes were used when developing the Discussion column 
content of Tables 3.1.1 through 3.6.1, and the referenced Further Evaluation subsection content 
preceding each table.
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3.0.2 TABLE USE

3.0.2.1 Table 1

Information in the following columns is taken directly from NUREG-1801, Volume 1:  

• Component;

• Aging Effect/Mechanism;

• Aging Management Programs; and,

• Further Evaluation Recommended.

The Discussion column explains, in summary, how the BVPS evaluations and programs align 
with NUREG-1801, Volume 1.

3.0.2.2 Table 2

Table 2 contains the aging management review results and indicates whether or not the results 
correspond to line items in NUREG-1801, Volume 2. The first column is the row number, to 
facilitate review and commentary. The next six columns of Table 2 provide the following 
information:

• Component type;

• Component intended function;

• Material;

• Environment;

• Aging effect requiring management; and,

• Aging management program credited.

If there was a correlation between the combination in Table 2 and a combination for a line item in 
NUREG-1801, Volume 2, the corresponding NUREG-1801, Volume 2, item number was listed in 
column 8. If the column contains “N/A,” no appropriately corresponding combination in NUREG-
1801, Volume 2, was identified.

If a NUREG-1801, Volume 2, line item was identified in column 7, a Table 1 row number was 
referenced in column 9. This reference corresponds to the NUREG-1801, Volume 2, “roll-up” to 
the NUREG-1801, Volume 1, tables.

Many of the NUREG-1801 evaluations refer to plant-specific programs. In these cases, Note E 
was used for correlations between the combination in Table 2 and a combination for a line item in 
NUREG-1801, Volume 2.
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Table 3.0-1
Service Environments for Mechanical Aging Management Reviews

 

BVPS 
Environment Description NUREG-1801 

Environment

Air - indoor 
uncontrolled

Indoor air with temperatures higher than the dew point. 
Condensation can occur, but only rarely; equipment 
surfaces are normally dry.

Air - indoor 
uncontrolled

Air - outdoor The outdoor environment consists of moist, ambient 
temperatures and humidity, and exposure to weather, 
including precipitation and wind. The atmosphere near 
BVPS does not contain salt, as coastal areas may. 
The component is exposed to air and local weather 
conditions. Outdoor air may include the potential to 
pool water.

Air - outdoor

Air with borated water 
leakage

Air and untreated borated water leakage on indoor or 
outdoor systems with temperatures above or below 
the dew point. The water from leakage is considered 
to be untreated, due to the potential for water 
contamination at the surface.

Air with borated water 
leakage

Air with reactor 
coolant leakage

Air and reactor coolant leakage on high temperature 
systems.

Air with reactor 
coolant leakage

Closed cycle cooling 
water

Treated water subject to the closed cycle cooling 
water chemistry program.

Closed cycle cooling 
water

Closed cycle cooling 
water >60°C 
(>140°F)

Treated water subject to the closed cycle cooling 
water chemistry program. Closed cycle cooling water 
above 60°C (140°F) allows the possibility of stainless 
steel stress corrosion cracking.

Closed cycle cooling 
water >60°C 
(>140°F)

Concrete The external environment of components embedded 
in concrete.

Concrete

Condensation Condensation on the surfaces of systems with 
temperatures below the dew point, or in the associated 
drains. Condensation may be internal or external, and 
is also used to describe the internal vapor space of 
tanks that are vented to atmosphere. Condensation 
includes the potential for concentration of 
contaminants.

Condensation 
(internal/external)
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Diesel exhaust Gases, fluids, and particulates present in diesel 
engine exhaust.

Diesel exhaust

Dried air Air that has been treated to reduce the dew point to 
well below the system operating temperature.

Air, dry; 
Dried air

Fuel oil Diesel oil, No. 2 oil, or other liquid hydrocarbons used 
to fuel diesel engines. Fuel oil is used for combustion 
engines with possible water contamination.

Fuel oil

Gas Internal gas environments from dry air, inert or non-
reactive gases. Oxygen is not considered to be 
present in this environment. Gas is used to describe 
carbon dioxide and Halon environments, but 
replacement gases for Halon are not used at BVPS.

Gas

Lubricating oil Lubricating oils are low-to-medium viscosity 
hydrocarbons, with the possibility of containing 
contaminants and/or moisture, used for bearing, gear, 
and engine lubrication. This environment name is also 
used for the hydraulic fluid associated with the 
personnel airlock operating mechanism.

Lubricating oil

Raw water Raw, untreated, river, or ground water. Floor drains 
and building sumps may be exposed to a variety of 
untreated water that is thus classified as raw water, for 
the determination of aging effects.

Raw water

Reactor coolant Treated water in the Reactor Coolant System and 
connected systems at or near full operating 
temperature.

Reactor coolant

Reactor coolant 
>250°C (>482°F)

Treated water above thermal embrittlement threshold 
for cast austenitic stainless steel.

Reactor coolant 
>250°C (>482°F)

Reactor coolant 
>250°C (>482°F) and 
neutron flux

Water in the Reactor Coolant System and connected 
systems above thermal embrittlement threshold for 
cast austenitic stainless steel, and above the fluence 
threshold for neutron embrittlement.

Reactor coolant 
>250°C (>482°F) and 
neutron flux

Table 3.0-1
Service Environments for Mechanical Aging Management Reviews

 (continued)

BVPS 
Environment Description NUREG-1801 

Environment
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Reactor coolant and 
neutron flux

Reactor core environment that will result in a neutron 
fluence exceeding the threshold for management at 
the end of the license renewal term.

Reactor coolant and 
neutron flux

Secondary 
feedwater/steam

Feedwater or steam at or near full operating 
temperature, subject to the secondary water chemistry 
program.

Secondary 
feedwater/steam

Soil External environment for components exposed to soil 
(including the air/soil interface) or buried in the soil, 
including groundwater in the soil. This name is also 
used to describe the environment for exterior surface 
of outdoor tank bottoms that are mounted on a 
concrete pad.

Soil

Treated borated 
water

Treated water that contains soluble boric acid. Treated borated 
water

Treated borated 
water >250°C 
(>482°F)

Treated water with boric acid above thermal 
embrittlement threshold for cast austenitic stainless 
steel of 250°C (482°F).

Treated borated 
water >250°C 
(>482°F)

Treated borated 
water >60°C 
(>140°F)

Treated water with boric acid above the stress 
corrosion cracking threshold for stainless steel of 60°C 
(140°F).

Treated borated 
water >60°C 
(>140°F)

Treated water Treated water is demineralized water. Treated water 
could be deaerated and include corrosion inhibitors, 
biocides, or some combination of these treatments. 
Treated water does not contain significant 
concentrations of boric acid. Secondary side water is 
considered to be “treated water,” and may contain 
approximately 5 to 10 ppm boric acid.

Treated water

Treated water 
>250°C (>482°F)

Treated water above the thermal embrittlement 
threshold for cast austenitic stainless steel of 250°C 
(482°F).

Treated water 
>250°C (>482°F)

Treated water >60°C 
(>140°F)

Treated water above the 60°C (140°F) stress 
corrosion cracking threshold for stainless steel.

Treated water >60°C 
(>140°F)

Table 3.0-1
Service Environments for Mechanical Aging Management Reviews

 (continued)

BVPS 
Environment Description NUREG-1801 

Environment
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Table 3.0-2
Service Environments for Electrical Aging Management Reviews

 

BVPS 
Environment Description NUREG-1801 

Environment

Adverse localized 
environment

The conductor insulation used for electrical cables in 
instrumentation circuits can be subjected to an 
adverse localized environment. This environment can 
be represented within a specific NUREG-1801 AMR 
line item as being due to any of the following: 
(1) exposure to moisture and voltage stress; 
(2) heat, radiation, or moisture, in the presence of 
oxygen; 
(3) heat, radiation, or moisture, in the presence of 
oxygen or >60- year service limiting temperature; or, 
(4) adverse localized environment caused by heat, 
radiation, oxygen, moisture, or voltage. 
 
The term “>60-year service limiting temperature” 
refers to that temperature that exceeds the 
temperature below which the material has a 60-year or 
greater service lifetime. 
 
Exposure to moisture and voltage stress is described 
as a wetted environment with applied voltage 2kV to 
35kV. This environment applies to underground, 
medium-voltage cables energized at least 25% of the 
time.

Adverse localized 
environment

Air - indoor Normal indoor operating parameters Air - indoor

Air - outdoor Ambient outdoor conditions Air - outdoor

Air with borated water 
leakage

Containment atmosphere with acceptable RCS 
(borated water) leakage

Air with borated water 
leakage
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Table 3.0-3
Service Environments for Structural Aging Management Reviews

 

BVPS 
Environment Description NUREG-1801 

Environment

Below grade Soil, sub-grade or backfill materials. Depending on site 
groundwater table levels, below grade may also 
include exposure to the chemicals in the groundwater. 
The groundwater chemistry, which may be acidic or 
contain chlorides and sulfates, plays a lead role in the 
determination of the degradation of below-grade 
structural components.

[Structural 
components below 
grade were not 
aligned to any 
NUREG-1801 rows]

Exposed to raw water Water from the nearby river or a groundwater source. 
Raw water is naturally oxygenated and contains 
varying amounts of impurities (e.g., chlorides or 
sulfates). Raw water is also used to describe the 
environment in manholes that may accumulate water.

Air - outdoor; 
Raw water; 
Water - flowing

Exposed to treated 
water

Filtered and chemically treated demineralized water 
that may be deaerated, deionized, include corrosion 
inhibitors, biocides and boric acid, or a combination of 
these treatments. Treated (non-borated) water may be 
used in Auxiliary Systems, such as Primary 
Component Cooling and Fire Protection. However, 
since the treated water is contained within the system, 
it does not involve structural components, whereas, 
structural components may be submerged in borated 
water (e.g., within the fuel transfer canal and spent 
fuel pool).

Treated borated 
water; 
Treated water <60C 
(<140F) 

Exposed to weather Structural components and commodities not located in 
buildings and exposed to atmospheric conditions and 
weather are subjected to temperatures ranging from  
-15°F to 115°F, relative humidity of 100 percent, and 
negligible radiation levels. This environment may 
contain corrosive chemicals including halides, 
sulfates, ozone and other aggressive substances that 
can influence the nature, rate, and severity of aging. 
There is no exposure to salt water/spray at BVPS.

Air - outdoor 

Protected from 
weather

Structural components and commodities protected 
from weather may be exposed to ambient 
temperatures up to 150°F, relative humidity up to 100 
percent, and neutron and gamma radiation.

Air with borated water 
leakage; 
Air - indoor 
uncontrolled 
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3.1 AGING MANAGEMENT OF 
REACTOR VESSEL, INTERNALS, AND 
REACTOR COOLANT SYSTEM

3.1.1 INTRODUCTION

This chapter provides the results of the aging management reviews for components in the 
Reactor Vessel, Internals and Reactor Coolant System that are subject to aging management 
review. The following listed systems are addressed in this chapter. A link to the associated 
system description section in Chapter 2 is also provided.  

• Reactor Vessel (Section 3.1.2.1.1) / (Section 2.3.1.1)
• Reactor Vessel Internals (Section 3.1.2.1.2) / (Section 2.3.1.2)
• Reactor Coolant System (Section 3.1.2.1.3) / (Section 2.3.1.3)

Table 3.1.1, Summary of Aging Management Evaluations in Chapter IV of NUREG-1801 for the
Reactor Vessel, Vessel Internals, and Reactor Coolant System, provides the summary of the 
programs evaluated in NUREG-1801 [Reference 1.3-5] for the Reactor Coolant System 
component groups. This table uses the format described in Section 3.0.1. Hyperlinks are 
provided to the program evaluations in Appendix B.  

3.1.2 RESULTS

The following tables summarize the results of aging management reviews and the NUREG-1801 
comparison for the Reactor Vessel, Internals and Reactor Coolant System components.  

• Table 3.1.2-1 Reactor Vessel –  
Summary of Aging Management Evaluation

• Table 3.1.2-2 Reactor Vessel Internals –  
Summary of Aging Management Evaluation

• Table 3.1.2-3 Reactor Coolant System –  
Summary of Aging Management Evaluation
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3.1.2.1 Materials, Environment, 
Aging Effects Requiring Management and 
Aging Management Programs

The following sections list the materials, environments, aging effects requiring management, and 
aging management programs for the Reactor Coolant System components. Programs are 
described in Appendix B. Further details are provided in Tables 3.1.2-1 through 3.1.2-3.  

3.1.2.1.1 Reactor Vessel

Materials

Reactor Vessel components are constructed of the following materials.

• Cast austenitic stainless steel
• High strength low alloy steel
• Nickel alloy
• SA508-Cl 2 forgings clad with stainless steel using a high-heat-

input welding process
• Stainless steel
• Steel
• Steel with stainless steel cladding

Environment

Reactor Vessel components are exposed to the following environments.

• Air with borated water leakage
• Air with reactor coolant leakage
• Reactor coolant
• Reactor coolant >250ºC (>482ºF)
• Reactor coolant and neutron flux

Aging Effects Requiring Management

The following aging effects associated with the Reactor Vessel components 
require management.

• Cracking
• Cumulative fatigue damage
• Loss of fracture toughness
3.1 Aging Management of Reactor Vessel, Internals, and Reactor Coolant System Page 3.1-2



Beaver Valley Power Station 
License Renewal Application 

Technical Information
• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Reactor Vessel components.

• ASME Section XI Inservice Inspection, Subsections IWB, IWC, 
and IWD (Section B.2.2)

• Boric Acid Corrosion (Section B.2.7)
• Flux Thimble Tube Inspection (Section B.2.19)
• Nickel-Alloy Nozzles and Penetrations (Section B.2.28)
• Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor 

Vessel Closure Head (Section B.2.29)
• One-Time Inspection (Section B.2.30)
• Reactor Head Closure Studs (Section B.2.34)
• Reactor Vessel Integrity (Section B.2.35)
• Thermal Aging Embrittlement of Cast Austenitic Stainless Steel 

(CASS) (Section B.2.41)
• Water Chemistry (Section B.2.42)

3.1.2.1.2 Reactor Vessel Internals

Materials

Reactor Vessel Internals components are constructed of the following materials.

• Cast austenitic stainless steel
• Nickel alloy
• Stainless steel

Environment

Reactor Vessel Internals components are exposed to the following environments.

• Reactor coolant
• Reactor coolant >250°C (>482°F) and neutron flux
• Reactor coolant and neutron flux
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Aging Effects Requiring Management

The following aging effects associated with the Reactor Vessel Internals 
components require management.

• Change in dimensions
• Cracking
• Cumulative fatigue damage
• Loss of fracture toughness
• Loss of material
• Loss of preload

Aging Management Programs

The following aging management programs manage the effects of aging on 
Reactor Vessel Internals components.

• ASME Section XI Inservice Inspection, Subsections IWB, IWC, 
and IWD (Section B.2.2)

• PWR Vessel Internals (Section B.2.33)
• Thermal Aging and Neutron Irradiation Embrittlement of Cast 

Austenitic Stainless Steel (CASS) (Section B.2.40)
• Water Chemistry (Section B.2.42)

3.1.2.1.3 Reactor Coolant System

Materials

Reactor Coolant System components are constructed of the following materials.

• Cast austenitic stainless steel
• Nickel alloy
• Stainless steel
• Steel
• Steel with nickel alloy cladding
• Steel with stainless steel cladding
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Environment

Reactor Coolant System components are exposed to the following environments.

• Air - indoor uncontrolled
• Air with borated water leakage
• Closed cycle cooling water
• Gas
• Reactor coolant
• Reactor coolant >250ºC (>482ºF)
• Secondary feedwater/steam
• Treated borated water
• Treated water

Aging Effects Requiring Management

The following aging effects associated with the Reactor Coolant System 
components require management.

• Cracking
• Cumulative fatigue damage
• Denting
• Loss of fracture toughness 
• Loss of material
• Reduction of heat transfer

Aging Management Programs

The following aging management programs manage the effects of aging on 
Reactor Coolant System components.

• ASME Section XI Inservice Inspection, Subsections IWB, IWC, 
and IWD (Section B.2.2)

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Nickel-Alloy Nozzles and Penetrations (Section B.2.28)
• One-Time Inspection (Section B.2.30)
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• One-Time Inspection of ASME Code Class 1 Small Bore Piping 
(Section B.2.31)

• Steam Generator Tube Integrity (Section B.2.38)
• Thermal Aging Embrittlement of Cast Austenitic Stainless Steel 

(CASS) (Section B.2.41)
• Water Chemistry (Section B.2.42)

3.1.2.2 Further Evaluation of Aging Management 
as Recommended by NUREG-1801

NUREG-1801 indicates that further evaluation is necessary for certain aging effects and other 
issues discussed in Section 3.1.2.2 of NUREG-1800 [Reference 1.3-4]. The following sections 
are numbered in accordance with the discussions in NUREG-1800 and explain the BVPS 
approach to those areas requiring further evaluation. Programs are described in Appendix B.

3.1.2.2.1 Cumulative Fatigue Damage

Fatigue is a time-limited aging analysis (TLAA) as defined in 10 CFR 54.3
[Reference 1.3-3]. TLAAs are required to be evaluated for the period of extended 
operation in accordance with 10 CFR 54.21(c)(1). BVPS license renewal TLAA 
evaluations are addressed in Chapter 4 of the LRA; the evaluation of TLAAs 
associated with cumulative fatigue damage is addressed in Section 4.3. 

All RCS components, with the exception of the pressurizer relief tank, the rupture 
disks, and the associated carbon and low alloy steel (Steel) piping and valve 
bodies, are exposed to temperatures above the threshold for cumulative fatigue 
damage. The external environments may be air with borated water leakage, air 
with reactor coolant leakage or air-indoor uncontrolled. Reactor coolant pump 
thermal barriers and additional steam generator components (including the divider 
plate and tubesheet) are additions to the listed NUREG-1801 components based 
on matching the NUREG-1801 material, environment, aging effect, and aging 
management program. Table 3.1.1, Items 3.1.1-05, 3.1.1-06, 3.1.1-07, 3.1.1-08, 
3.1.1-09, and 3.1.1-10, identify cumulative fatigue damage as an aging effect for 
the subject components and list “TLAA” in the program column.
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3.1.2.2.2 Loss of Material Due to 
General, Crevice, and Pitting Corrosion

3.1.2.2.2.1 PWR Steam Generator Shell and BWR Reactor Vessel 
Components Exposed to Treated Water and Steam

Loss of material for BWR reactor vessel components is applicable to BWR plants 
only.

Loss of material of once-through type steam generators, as found in Babcock & 
Wilcox pressurized water reactors, is not applicable; since the BVPS steam 
generators are of a recirculating design supplied by Westinghouse as described in 
Unit 1 UFSAR, Section 4.2.2.4, and Unit 2 UFSAR, Section 5.4.2.4.

3.1.2.2.2.2  BWR Isolation Condenser Components Exposed to 
Reactor Coolant 

Loss of material of BWR isolation condenser components is applicable to BWR 
plants only.

3.1.2.2.2.3 Reactor Vessel Shells, Heads, and Welds; Flanges; 
Nozzles; Penetrations; Pressure Housings; and Safe 
Ends

Loss of material of BWR reactor vessel and reactor coolant pressure boundary 
components is applicable to BWR plants only.

3.1.2.2.2.4 PWR Steam Generator Shell and Transition Cone

Loss of material due to general, pitting, and crevice corrosion could occur in the 
steel steam generator upper and lower shell and transition cone exposed to 
secondary feedwater and steam. NUREG-1801 clarifies that this issue is limited to 
Westinghouse Model 44 and 51 Steam Generators where a high-stress region 
exists at the shell-to-transition cone weld.

BVPS manages the steam generator shell and transition cone with a combination 
of the Water Chemistry Program (Section B.2.42) together with the ASME Section 
XI Inservice Inspection, Subsections IWB, IWC, and IWD Program (Section B.2.2)
for Class 2 components. The Water Chemistry Program provides for monitoring 
and controlling of water chemistry using site procedures and processes for the 
prevention or mitigation of the loss of material aging effect. The ASME Section XI 
Inservice Inspection, Subsections IWB, IWC, or IWD Program has been shown to 
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be effective in managing aging effects in Class 1, 2, or 3 components and their 
integral attachments in light-water cooled power plants. 

The replacement steam generators in use at BVPS for Unit 1 are Model 54F 
generators; Unit 2 has Model 51 generators. Additional inspection requirements 
have been incorporated into the ASME Section XI Inservice Inspection, 
Subsections IWB, IWC, and IWD Program (Section B.2.2) to detect general and 
pitting corrosion and the resulting corrosion-fatigue cracking in the Unit 2 Model 
51 steam generators.

3.1.2.2.3 Loss of Fracture Toughness Due to 
Neutron Irradiation Embrittlement

3.1.2.2.3.1 Neutron Irradiation Embrittlement TLAA

Certain aspects of the loss of fracture toughness due to neutron irradiation 
embrittlement are TLAAs as defined in 10 CFR 54.3. TLAAs are required to be 
evaluated in accordance with 10 CFR 54.21(c)(1). The evaluation of this TLAA is 
addressed separately in Section 4.2.

3.1.2.2.3.2 Reactor Vessel Embrittlement

Loss of fracture toughness due to neutron irradiation embrittlement could occur in 
the Reactor Vessel beltline, shell, nozzle, and welds. 

A materials surveillance program monitors neutron irradiation embrittlement of the 
Reactor Vessel. The BVPS safety injection lines connect to the loops, are not 
exposed to neutron flux, and the safety injection nozzles are not managed by the 
Reactor Vessel Integrity Program. The BVPS Reactor Vessel Integrity Program, 
and the results of its evaluation for license renewal, are presented in Appendix B,
Section B.2.35.

3.1.2.2.4 Cracking Due to Stress Corrosion Cracking (SCC) and 
Intergranular Stress Corrosion Cracking (IGSCC)

3.1.2.2.4.1 BWR Vessel Leak Detection Lines

Cracking of BWR vessel leak detection lines is applicable to BWR plants only.

3.1.2.2.4.2 BWR Isolation Condenser Components

Cracking of isolation condenser components is applicable to BWR plants only.
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3.1.2.2.5 Crack Growth Due to Cyclic Loading

The controls imposed during weld cladding of ferritic steel components for the Unit 
2 Reactor Vessel are in conformance with RG 1.43, Control of Stainless Steel 
Weld Cladding of Low-Alloy Steel Components [Reference 3.0-1]. Therefore, 
crack growth due to cyclic loading associated with underclad cracking is not 
applicable to the BVPS Unit 2 Reactor Vessel. Analysis of underclad cracking for 
the BVPS Unit 1 Reactor Vessel is a TLAA. The evaluation of this TLAA is 
addressed separately in Section 4.7.2.

3.1.2.2.6 Loss of Fracture Toughness Due to 
Neutron Irradiation Embrittlement and Void Swelling

Loss of fracture toughness due to neutron irradiation embrittlement and void 
swelling could occur in stainless steel and nickel alloy Reactor Vessel Internals 
exposed to reactor coolant and neutron flux. 

BVPS provides in the UFSAR Supplement (Section A.1.33) a commitment to:

1. participate in the industry programs for investigating and managing 
aging effects on reactor internals;

2. evaluate and implement the results of the industry programs as 
applicable to the reactor internals; and,

3. upon completion of these programs, but not less than 24 months 
before entering the period of extended operation, submit an 
inspection plan for reactor internals to the NRC for review and 
approval.

This commitment is identified in the PWR Vessel Internals Program description 
(Section B.2.33).

3.1.2.2.7 Cracking Due to Stress Corrosion Cracking (SCC)

3.1.2.2.7.1 PWR Vessel Bottom-Mounted Instrument Guide Tubes

Cracking due to SCC could occur in stainless steel PWR Reactor Vessel bottom-
mounted guide tubes. 

BVPS manages cracking from SCC of these lines by a combination of the Water 
Chemistry Program and the One-Time Inspection Program. 

The Water Chemistry Program provides for monitoring and controlling of water 
chemistry using site procedures and processes for the prevention or mitigation of 
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the cracking aging effect. The One-Time Inspection Program provides an 
inspection that either verifies that unacceptable degradation is not occurring or 
triggers additional actions that assure the intended function of affected 
components will be maintained during the period of extended operation.

The Reactor Vessel leak detection piping is aligned to item 3.1.1-31 (IV.A2-19) for 
cracking due to SCC. See further evaluation for Section 3.1.2.2.13. 

3.1.2.2.7.2 Cast Austenitic Stainless Steel (CASS) Reactor Coolant 
System Components

Cracking due to SCC could occur in Class 1 PWR CASS piping exposed to 
reactor coolant. Cracking due to SCC of the CASS Reactor Coolant System 
components is managed by a combination of the Water Chemistry Program 
(Section B.2.42) together with the ASME Section XI Inservice Inspection, 
Subsections IWB, IWC, and IWD Program (Section B.2.2). The Water Chemistry 
Program provides for monitoring and controlling of water chemistry using 
procedures and processes for the prevention or mitigation of the cracking aging 
effect. The ASME Section XI Inservice Inspection, Subsections IWB, IWC, and 
IWD Program has been shown to be effective in managing aging effects in Class 
1, 2, or 3 components and their integral attachments in light-water cooled power 
plants.

3.1.2.2.8 Cracking Due to Cyclic Loading

3.1.2.2.8.1 BWR Jet Pump Sensing Lines

Cracking of BWR jet pump sensing line is applicable to BWR plants only.

3.1.2.2.8.2 BWR Isolation Condenser Components

Cracking of isolation condenser components is applicable to BWR plants only.

3.1.2.2.9 Loss of Preload Due to Stress Relaxation

Loss of preload due to stress relaxation could occur in stainless steel and nickel 
alloy PWR Reactor Vessel Internal components exposed to reactor coolant. 
BVPS includes the upper internals hold-down springs, as well as bolting 
associated with the core baffle/former, RCCA guide tube, lower internals, and 
core barrel assembly in this item. BVPS provides in the UFSAR Supplement 
(Section A.1.33) a commitment to:
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1. participate in the industry programs for investigating and managing 
aging effects on reactor internals;

2. evaluate and implement the results of the industry programs as 
applicable to the reactor internals; and,

3. upon completion of these programs, but not less than 24 months 
before entering the period of extended operation, submit an 
inspection plan for reactor internals to the NRC for review and 
approval.

This commitment is identified in the PWR Vessel Internals Program description 
(Section B.2.33).

3.1.2.2.10 Loss of Material Due to Erosion

Loss of material due to erosion could occur in steel steam generator feedwater 
impingement plates and supports exposed to secondary feedwater. BVPS does 
not have impingement plates. Other steam generator support components that 
are susceptible to erosion are aligned to NUREG-1801 row IV.D1-9, item 3.1.1-
76, and are managed by the Water Chemistry (Section B.2.42) and Steam 
Generator Tubing Integrity (Section B.2.38) programs.

3.1.2.2.11 Cracking Due to Flow-Induced Vibration of BWR Steam Dryers

Cracking of BWR steam dryer components is applicable to BWR plants only.

3.1.2.2.12 Cracking Due to Stress Corrosion Cracking and 
Irradiation-Assisted Stress Corrosion Cracking (IASCC)

Cracking due to SCC and IASCC could occur in PWR stainless steel reactor 
internals exposed to reactor coolant.

BVPS manages the Reactor Vessel Internals components exposed to reactor 
coolant with the Water Chemistry Program (Section B.2.42) and a PWR Vessel 
Internals Program (Section B.2.33) commitment. 

The Water Chemistry Program provides for monitoring and controlling of water 
chemistry using site procedures and processes for the prevention or mitigation of 
the cracking aging effect. In addition, BVPS provides in the UFSAR Supplement 
(Section A.1.33) a commitment to:

1. participate in the industry programs for investigating and managing 
aging effects on reactor internals;
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2. evaluate and implement the results of the industry programs in a 
PWR Vessel Internals Program as applicable to the reactor 
internals; and,

3. upon completion of these programs, but not less than 24 months 
before entering the period of extended operation, submit an 
inspection plan for reactor internals to the NRC for review and 
approval. 

3.1.2.2.13 Cracking Due to 
Primary Water Stress Corrosion Cracking (PWSCC)

Cracking due to PWSCC could occur in PWR components made with nickel alloy 
and steel with nickel alloy cladding exposed to reactor coolant, including reactor 
coolant pressure boundary components and penetrations inside the RCS such as 
pressurizer heater sheathes and sleeves, nozzles, and other internal components.

BVPS manages cracking due to SCC (including PWSCC) of nickel alloy and low 
alloy steel with nickel alloy cladding, including reactor coolant pressure boundary 
components and penetrations inside the RCS such as pressurizer safe end welds, 
bottom instrument tubes, steam generator drain tubes, tube sheets and primary 
safe end welds, and other internal components by a combination of the Water 
Chemistry Program (Section B.2.42) and the ASME Section XI Inservice 
Inspection, Subsections IWB, IWC, and IWD Program (Section B.2.2). 

The Water Chemistry Program provides for monitoring and controlling of water 
chemistry using site procedures and processes for the prevention or mitigation of 
the cracking aging effect. The ASME Section XI Inservice Inspection, Subsections 
IWB, IWC, and IWD Program has been shown to be effective in managing aging 
effects in Class 1, 2, or 3 components and their integral attachments in light-water 
cooled power plants.

In addition, for nickel alloy, within the Nickel-Alloy Nozzles and Penetrations 
Program (Section B.2.28) description in the UFSAR Supplement (Section A.1.28),
BVPS provided a commitment to develop a plant-specific aging management 
program that will implement applicable (1) NRC Orders, Bulletins and Generic 
Letters, and (2) staff-accepted industry guidelines.

3.1.2.2.14 Wall Thinning Due to Flow-Accelerated Corrosion

Wall thinning due to flow-accelerated corrosion could occur in steam generator 
feedwater inlet rings and supports. 
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BVPS uses the One-Time Inspection Program (Section B.2.30) to manage loss of 
material due to flow-accelerated corrosion of the steam generator feedwater rings. 

The One-Time Inspection Program is consistent with the recommendations of 
NUREG-1801 and will provide the plant-specific aging management for these 
components.

3.1.2.2.15 Changes in Dimensions Due to Void Swelling

Changes in dimensions due to void swelling could occur in stainless steel, cast 
austenitic stainless steel, and nickel alloy PWR Reactor Vessel Internals 
components exposed to reactor coolant. 

BVPS provides in the UFSAR Supplement (Section A.1.33) a commitment to:

1. participate in the industry programs for investigating and managing 
aging effects on reactor internals;

2. evaluate and implement the results of the industry programs as 
applicable to the reactor internals; and,

3. upon completion of these programs, but not less than 24 months 
before entering the period of extended operation, submit an 
inspection plan for reactor internals to the NRC for review and 
approval.

This commitment is contained within the description of the PWR Vessel Internals 
Program (Section B.2.33).

3.1.2.2.16 Cracking Due to Stress Corrosion Cracking and 
Primary Water Stress Corrosion Cracking

3.1.2.2.16.1 Control Rod Drive Head Penetration Pressure Housings 
and Primary Side Steam Generator Heads, Tubesheets, 
and Welds

Note that BVPS has edited the text of the Section 3.1.2.2.16.1 title to include the 
components listed in NUREG 1801 Volume 2, IV.A2-11, which rolls up to Table 1 
item 3.1.1-34 and points to this further evaluation item.

Cracking due to SCC could occur on the primary coolant side of PWR steel steam 
generator upper and lower heads, tubesheets, and tube-to-tube sheet welds 
made or clad with stainless steel. Cracking due to PWSCC could occur on the 
primary coolant side of PWR steel steam generator upper and lower heads, 
tubesheets, and tube-to-tubesheet welds made or clad with nickel alloy. 
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BVPS manages cracking due to SCC by the Water Chemistry Program 
(Section B.2.42) in combination with the ASME Section XI Inservice Inspection, 
Subsections IWB, IWC, and IWD Program (Section B.2.2). The Water Chemistry 
Program provides for monitoring and controlling of water chemistry using site 
procedures and processes for the prevention or mitigation of the cracking aging 
effect. The ASME Section XI Inservice Inspection, Subsections IWB, IWC, and 
IWD Program has been shown to be effective in managing aging effects in Class 
1, 2, or 3 components and their integral attachments in light-water cooled power 
plants.

BVPS does not have nickel alloy pressure housings for which this item is 
applicable. Cracking of the nickel alloy nozzles and welds is addressed in Table 1 
items 3.1.1-31 (See further evaluation for Section 3.1.2.2.13), 3.1.1-65 and 3.1.1-
69.

3.1.2.2.16.2 Cracking Due To SCC and PWSCC of Pressurizer Spray 
Heads

Cracking due to SCC could occur on stainless steel pressurizer spray heads; 
cracking due to PWSCC could affect nickel alloy pressurizer spray heads. The 
Pressurizer Spray Heads at BVPS are fabricated from cast austenitic stainless 
steel with stainless steel coupling and locking bar.

BVPS manages cracking due to SCC of the Pressurizer Spray Head with a 
combination of the Water Chemistry Program (Section B.2.42) and the One-Time 
Inspection Program (Section B.2.30). The Water Chemistry Program provides for 
monitoring and controlling of water chemistry using site procedures and 
processes for the prevention or mitigation of the cracking aging effect. The One-
Time Inspection Program provides an inspection that either verifies that 
unacceptable degradation is not occurring or triggers additional actions that 
assure the intended function of affected components will be maintained during the 
period of extended operation. The added stainless steel components are heat 
exchangers, hydraulic isolators, piping, and tubing.

No licensee commitment regarding nickel alloy spray head inspection is required 
since the pressurizer spray heads at BVPS are fabricated from cast austenitic 
stainless steel.
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3.1.2.2.17 Cracking Due to Stress Corrosion Cracking, 
Primary Water Stress Corrosion Cracking, and 
Irradiation-Assisted Stress Corrosion Cracking

Cracking due to SCC, PWSCC, or IASCC could occur in stainless steel and nickel 
alloy PWR Reactor Vessel Internals components. 

BVPS manages cracking due to SCC of the PWR stainless steel and nickel alloy 
Reactor Vessel Internals components with the Water Chemistry Program 
(Section B.2.42) and a PWR Vessel Internals Program (Section B.2.33)
commitment. The Water Chemistry Program provides for monitoring and 
controlling of water chemistry using site procedures and processes for the 
prevention or mitigation of the cracking aging effect. The Unit 1 lower internal 
assembly diffuser plate is included here.

In addition, BVPS provides in the UFSAR Supplement (Section A.1.33) a 
commitment to implement a PWR Vessel Internals Program, and to:

1. participate in the industry programs for investigating and managing 
aging effects on reactor internals;

2. evaluate and implement the results of the industry programs as 
applicable to the reactor internals; and,

3. upon completion of these programs, but not less than 24 months 
before entering the period of extended operation, submit an 
inspection plan for Reactor Vessel Internals to the NRC for review 
and approval.

This commitment is identified in the PWR Vessel Internals Program description 
(Section B.2.33).

3.1.2.2.18 Quality Assurance for 
Aging Management of Nonsafety-related Components

See Appendix B, Section B.1.3, for discussion of BVPS quality assurance 
procedures and administrative controls for aging management programs.
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3.1.2.3 Time-Limited Aging Analyses

The following Time-Limited Aging Analyses (TLAAs) are associated with Reactor Vessel, 
Internals, and Reactor Coolant System components. The section of the application that contains 
the TLAA review results is indicated in parentheses.

1. Neutron Irradiation Embrittlement (Section 4.2, Reactor Vessel Neutron 
Embrittlement)

2. Cumulative Fatigue Damage (Section 4.3, Metal Fatigue)

3.1.3 CONCLUSION

The Reactor Vessel, Internals, and Reactor Coolant System components and commodities 
having aging effects requiring management have been evaluated, and aging management 
programs have been selected to manage the aging effects. A description of the aging 
management programs is provided in Appendix B, along with a demonstration that the identified 
aging effects will be managed for the period of extended operation. 

Therefore, based on the demonstration provided in Appendix B, the effects of aging will be 
adequately managed so that there is reasonable assurance that the intended functions of 
Reactor Vessel, Internals, and Reactor Coolant System components and commodities will be 
maintained consistent with the current licensing basis during the period of extended operation.
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3.2 AGING MANAGEMENT OF 
ENGINEERED SAFETY FEATURES

3.2.1 INTRODUCTION

This chapter provides the results of the aging management reviews for components in the 
Engineered Safety Features (ESF) systems that are subject to aging management review. The 
following listed systems are addressed in this chapter. A link to the associated system 
description section in Chapter 2 is also provided.  

• Containment Depressurization System (Section 3.2.2.1.1) /  (Section 2.3.2.1)
• Residual Heat Removal System (Section 3.2.2.1.2) /  (Section 2.3.2.2)
• Safety Injection System (Section 3.2.2.1.3) /  (Section 2.3.2.3)

Table 3.2.1, Summary of Aging Management Evaluations in Chapter V of NUREG-1801 for 
Engineered Safety Features, provides the summary of the programs evaluated in NUREG-1801
[Reference 1.3-5] for the Engineered Safety Features component groups. This table uses the 
format described in the introduction to Section 3. Hyperlinks are provided to the program 
evaluations in Appendix B.  

3.2.2 RESULTS

The following system tables summarize the results of aging management reviews and the 
NUREG-1801 comparison for systems in the Engineered Safety Features system group.  

• Table 3.2.2-1 Containment Depressurization System –  
Summary of Aging Management Evaluation

• Table 3.2.2-2 Residual Heat Removal System –  
Summary of Aging Management Evaluation

• Table 3.2.2-3 Safety Injection System –  
Summary of Aging Management Evaluation
3.2 Aging Management of Engineered Safety Features Page 3.2-1
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3.2.2.1 Materials, Environment, 
Aging Effects Requiring Management and 
Aging Management Programs

The following sections list the materials, environments, aging effects requiring management, and 
aging management programs for the Engineered Safety Features Systems. Programs are 
described in Appendix B. Further details are provided in the system tables.  

3.2.2.1.1 Containment Depressurization System

Materials

Containment Depressurization System components are constructed of the 
following materials.

• Cast austenitic stainless steel
• Copper alloy >15% Zn
• Nickel alloy
• Stainless steel
• Steel

Environment

Containment Depressurization System components are exposed to the following 
environments.

• Air-indoor uncontrolled
• Air-outdoor
• Air with borated water leakage
• Closed cycle cooling water
• Concrete
• Condensation
• Gas
• Raw water
• Soil
• Treated borated water
• Treated water 
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Aging Effects Requiring Management

The following aging effects associated with the Containment Depressurization 
System require management.

• Loss of material
• Reduction of heat transfer

Aging Management Programs

The following aging management programs manage the effects of aging on the 
Containment Depressurization System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Open-Cycle Cooling Water System (Section B.2.32)
• Water Chemistry (Section B.2.42)

3.2.2.1.2 Residual Heat Removal System

Materials

Residual Heat Removal System components are constructed of the following 
materials.

• Cast austenitic stainless steel
• Nickel alloy
• Stainless steel
• Steel 
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Environment

Residual Heat Removal System components are exposed to the following 
environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Closed cycle cooling water
• Gas
• Treated borated water >60°C (>140°F)

Aging Effects Requiring Management

The following aging effects associated with the Residual Heat Removal System 
require management.

• Cracking
• Cumulative fatigue damage
• Loss of material
• Reduction of heat transfer

Aging Management Programs

The following aging management programs manage the effects of aging on the 
Residual Heat Removal System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Water Chemistry (Section B.2.42)

3.2.2.1.3 Safety Injection System

Materials

Safety Injection System components are constructed of the following materials.

• Cast austenitic stainless steel
• Copper alloy >15% Zn
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• Nickel alloy
• Stainless steel 
• Steel
• Steel with stainless steel cladding

Environment

Safety Injection System components are exposed to the following environments.

• Air-indoor uncontrolled
• Air-outdoor
• Air with borated water leakage
• Concrete
• Condensation
• Dried air
• Gas
• Treated borated water
• Treated borated water >60°C (>140°F)

Aging Effects Requiring Management

The following aging effects associated with the Safety Injection System require 
management.

• Cracking
• Loss of material
• Reduction of heat transfer 

Aging Management Programs

The following aging management programs manage the effects of aging on the 
Safety Injection System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Water Chemistry (Section B.2.42)
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3.2.2.2 Further Evaluation of Aging Management 
as Recommended by NUREG-1801

NUREG-1801 indicates that further evaluation is necessary for certain aging effects and other 
issues. Section 3.2.2.2 of NUREG-1800 [Reference 1.3-4] discusses these aging effects and 
other issues that require further evaluation. The following sections are numbered in accordance 
with the discussions in NUREG-1800 and explain the BVPS approach to these areas requiring 
further evaluation. Programs are described in Appendix B.

3.2.2.2.1 Cumulative Fatigue Damage

Fatigue is a TLAA as defined in 10 CFR 54.3 [Reference 1.3-3]. TLAAs are 
required to be evaluated in accordance with 10 CFR 54.21(c)(1). The evaluation 
of this TLAA is addressed separately in Section 4.3 of the LRA.

3.2.2.2.2 Loss of Material Due to Cladding Breach

Loss of material due to cladding breach could occur for PWR steel pump casings 
with stainless steel cladding exposed to treated borated water. NRC Information 
Notice 94-63 [Reference 3.0-2] alerted all holders of operating licenses or 
construction permits to the potential for significant damage that could result from 
corrosion of reactor system components caused by cracking of the stainless steel 
cladding. The description of the circumstances surrounding this information notice 
is as follows:

During July and August 1993 the Virginia Electric Power Company 
discovered severe corrosion damage of the carbon steel casing of a 
high head safety injection pump at North Anna Unit 1. The damage 
was caused by cracks through the stainless steel cladding in the pump 
that allowed corrosive attack by the boric acid coolant. The cracks 
were discovered when the pump was disassembled for maintenance 
and rust was observed on the otherwise shiny surface of the cladding 
in the discharge section of the pump.

The charging pumps at BVPS are evaluated within the Auxiliary Systems 
(Section 2.3.3.5). However, they are fabricated from austenitic stainless steel and 
not from carbon steel with stainless steel cladding. Therefore, loss of material due 
to cladding breach is not applicable for BVPS.
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3.2.2.2.3 Loss of Material Due to Pitting and Crevice Corrosion

3.2.2.2.3.1 Internal Surfaces of Stainless Steel Containment 
Isolation Components

Loss of material due to pitting and crevice corrosion could occur for internal 
surfaces of stainless steel containment isolation piping, piping components, and 
piping elements exposed to treated water. BVPS does not have one single system 
that addresses Containment isolation components; rather, the internal surfaces of 
Containment isolation piping and components exposed to treated water at BVPS 
are evaluated with their parent system. If loss of material due to pitting and crevice 
corrosion is applicable, an appropriate aging management program is credited.

3.2.2.2.3.2 Buried Stainless Steel Components

Loss of material due to pitting and crevice corrosion is possible for stainless steel 
piping, piping components, and piping elements exposed to soil. 

The bottom surface of the RWST at both units rests on a concrete pad. The 
bottom surfaces of these outside tanks are protected by construction or treatment 
methods intended to preclude water from the tank bottoms. However, for a 
conservative aging evaluation, the stainless steel tank bottoms are assumed to be 
exposed to water. The environment for the exterior of the tank bottom is evaluated 
as "Soil" to account for the potentially wetted environment. The One-Time 
Inspection Program (Section B.2.30) will provide confirmation that loss of material 
due to microbiologically-influenced corrosion (MIC) and due to crevice and/or 
pitting corrosion is not occurring.

3.2.2.2.3.3 BWR Stainless Steel and Aluminum Piping

Loss of material from pitting and crevice corrosion could occur for BWR stainless 
steel and aluminum piping, piping components, and piping elements exposed to 
treated water. For the purpose of NUREG-1801 comparison, loss of material for 
BWR stainless steel piping components was determined to be applicable to PWR 
systems with treated (unborated) water, and was used for comparison because no 
corresponding NUREG-1801 row existed for PWRs.

BVPS Unit 1 chemical injection pumps and Unit 1 and 2 chemical addition pumps 
have an internal fluid of NaOH solution. The BVPS position is that this 
environment is equivalent to the NUREG-1801 "Treated water" environment for 
aging comparisons. Nickel alloy in this environment was determined to be 
equivalent to stainless steel for aging comparisons. BVPS manages the aging 
3.2 Aging Management of Engineered Safety Features Page 3.2-7
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effects by a combination of the Water Chemistry Program (Section B.2.42) in 
combination with the One-Time Inspection Program (Section B.2.30).

The Water Chemistry Program provides for monitoring and controlling of water 
chemistry using site procedures and processes for the mitigation of reduction of 
heat transfer due to fouling. The One-Time Inspection Program provides an 
inspection that either verifies that unacceptable degradation is not occurring or 
triggers additional actions that assure the intended function of affected 
components will be maintained during the period of extended operation.

3.2.2.2.3.4 Stainless Steel and Copper Alloy Piping Components in 
Lubricating Oil

Loss of material from pitting and crevice corrosion could occur for stainless steel, 
and copper alloy piping, piping components, and piping elements exposed to 
lubricating oil.

BVPS has no components in this category in the ESF systems section. The 
applicable BVPS components exposed to lubricating oil are associated with the 
high-head safety injection/charging pumps. The high-head safety injection/
charging pump subcomponents exposed to lubricating oil are evaluated in the 
Chemical and Volume Control System (CVCS). The CVCS is evaluated in 
Section 3.3.2.2.10.4 and Section 3.3.2.2.12.2, and rolls up to Table 3.3.1 items 
3.3.1-26 and 3.3.1-33.

3.2.2.2.3.5 Bottom Surfaces of Stainless Steel Tanks

Loss of material due to pitting and crevice corrosion could occur for partially 
encased stainless steel tank bottoms exposed to raw water as a result of leaking 
perimeter seals from weathering.

BVPS has no components in this category. The RWST is located on a concrete 
foundation within shield walls, as described in the UFSAR. This is not a partially-
encased tank with a moisture barrier as described in NUREG-1801. The tank 
bottom was evaluated with an external environment of "Soil" to ensure that the 
potential for pitting and crevice corrosion were addressed. The evaluation for this 
tank at each unit appears in Section 3.2.2.2.3.2.

3.2.2.2.3.6 Stainless Steel Components Exposed to Internal 
Condensation

Loss of material from pitting and crevice corrosion could occur for stainless steel 
piping, piping components, piping elements, and tanks exposed to internal 
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condensation. More specifically, the potential for loss of material on the internal 
surfaces of piping components may exist due to condensation in Emergency Core 
Cooling and Containment Spray Systems. 

The Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program (Section B.2.22) will manage these aging effects in the 
BVPS Unit 1 and Unit 2 Quench Spray chemical addition tanks and RWSTs in the 
ESF Systems for this material and environment combination.

3.2.2.2.4 Reduction of Heat Transfer Due to Fouling

3.2.2.2.4.1 Fouling of Heat Exchanger Tubes Exposed to 
Lubricating Oil

Reduction of heat transfer due to fouling could occur for steel, stainless steel, and 
copper alloy heat exchanger tubes exposed to lubricating oil. 

BVPS does not have components with this material, environment, and aging 
effect in the ESF Systems. The charging / high-head safety injection pumps are 
evaluated within the Auxiliary Systems section of NUREG-1801, and were not 
compared to NUREG-1801 rows associated with this Further Evaluation section. 
However, fouling of the heat exchangers in those pumps is managed by the 
Lubricating Oil Analysis Program (Section B.2.24) with program effectiveness 
verified by the One-Time Inspection Program (Section B.2.30).

3.2.2.2.4.2 Fouling of Heat Exchanger Tubes Exposed to Treated 
Water

Reduction of heat transfer due to fouling could occur for stainless steel heat 
exchanger tubes exposed to treated water. 

BVPS manages reduction of heat transfer due to fouling for the Unit 1 and 2 
Containment Depressurization pump seal coolers with the Water Chemistry 
Program (Section B.2.42) in combination with the One-Time Inspection Program 
(Section B.2.30). The Water Chemistry Program provides for monitoring and 
controlling of water chemistry using site procedures and processes for the 
mitigation of reduction of heat transfer due to fouling. The One-Time Inspection 
Program provides an inspection that either verifies that unacceptable degradation 
is not occurring or triggers additional actions that assure the intended function of 
affected components will be maintained during the period of extended operation.
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3.2.2.2.5 Hardening and Loss of Strength Due to Elastomer Degradation 
in a BWR Standby Gas Treatment System

Hardening and loss of strength due to elastomer degradation could occur in 
elastomer seals and components associated with the BWR Standby Gas 
Treatment System ductwork and filters exposed to air-indoor uncontrolled. This 
item is applicable to BWR plants only.

3.2.2.2.6 Loss of Material Due to Erosion

Loss of material due to erosion could occur in the stainless steel high pressure 
safety injection (HPSI) pump miniflow recirculation orifices exposed to treated 
borated water.

The charging / high-head safety injection pump miniflow recirculation orifices at 
BVPS are evaluated within the Chemical and Volume Control System 
(Section 2.3.3.5) and are compared to NUREG-1801 rows for Auxiliary Systems. 
The Water Chemistry Program (Section B.2.42) has been assigned to manage 
loss of material due to erosion for these components. Surveillance testing of the 
pumps measures the recirculation flow through the orifices and uses the flow 
measurement in pump Technical Specification acceptance criteria calculations, so 
any degradation would be promptly identified by periodic testing.

3.2.2.2.7 Loss of Material Due to General Corrosion and Fouling

Loss of material due to general corrosion and fouling can occur for BWR steel 
drywell and suppression chamber spray system nozzle and flow orifice internal 
surfaces exposed to air-indoor uncontrolled. This item is applicable to BWR plants 
only.

3.2.2.2.8 Loss of Material Due to General, Pitting, and Crevice Corrosion

3.2.2.2.8.1 BWR Piping Exposed to Treated Water

Loss of material due to general, pitting, and crevice corrosion for BWR steel piping 
components exposed to treated water is applicable to BWR plants only.

3.2.2.2.8.2 Internal Surfaces of Containment Isolation Components

Loss of material due to general, pitting, and crevice corrosion is possible for the 
internal surfaces of containment isolation piping, piping components, and piping 
elements exposed to treated water. BVPS does not have one single system that 
3.2 Aging Management of Engineered Safety Features Page 3.2-10



Beaver Valley Power Station 
License Renewal Application 

Technical Information
addresses Containment isolation components; rather, the internal surfaces of 
Containment isolation piping and components exposed to treated water are 
evaluated with their parent system. If loss of material due to pitting and crevice 
corrosion is applicable, an appropriate aging management program is credited. 

3.2.2.2.8.3 Steel Piping Components Exposed to Lubricating Oil

Loss of material due to general, pitting, and crevice corrosion could occur for steel 
piping, piping components, and piping elements exposed to lubricating oil. The 
ESF Systems at BVPS do not contain steel piping components exposed to 
lubricating oil. Charging / high-head safety injection components are evaluated in 
the CVCS (Section 2.3.3.5) and are compared to NUREG-1801 rows from the 
Auxiliary Systems chapter.

3.2.2.2.9 Loss of Material Due to General, Pitting, Crevice, and 
Microbiologically- Influenced Corrosion (MIC)

Loss of material due to general, pitting, crevice, and MIC could occur for steel 
piping, piping components, and piping elements buried in soil regardless of the 
presence of pipe coating or wrapping. The ESF Systems at BVPS do not contain 
steel piping components exposed to soil. Therefore, this item is not applicable to 
BVPS.

3.2.2.2.10 Quality Assurance for 
Aging Management of Nonsafety-related Components

See Appendix B, Section B.1.3, for discussion of BVPS quality assurance 
procedures and administrative controls for aging management programs.

3.2.2.3 Time-Limited Aging Analyses

The following Time-Limited Aging Analyses (TLAAs) are associated with ESF System
components. The section of the application that contains the TLAA review results is indicated in 
parentheses.

1. Cumulative Fatigue Damage (Section 4.3, Metal Fatigue)
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3.2.3 CONCLUSION

The Engineered Safety Features components/commodities having aging effects requiring 
management have been evaluated, and aging management programs have been selected to 
manage the aging effects. A description of the aging management programs is provided in 
Appendix B, along with a demonstration that the identified aging effects will be managed for the 
period of extended operation.

Therefore, based on the demonstration provided in Appendix B, the effects of aging will be 
adequately managed so that there is reasonable assurance that the intended functions of 
Engineered Safety Features components/commodities will be maintained consistent with the 
current licensing basis during the period of extended operation.
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Technical Information
3.3 AGING MANAGEMENT OF 
AUXILIARY SYSTEMS

3.3.1 INTRODUCTION

This section provides the results of the aging management reviews for those components in the 
Auxiliary Systems which are subject to aging management review. The following listed systems 
are addressed in this chapter. A link to the associated system description section in Chapter 2 is 
also provided.  

• Area Ventilation System—Control Area (Section 3.3.2.1.1) / (Section 2.3.3.1)
• Area Ventilation System—Plant Areas (Section 3.3.2.1.2) / (Section 2.3.3.2)
• Boron Recovery and Primary Grade Water System (Section 3.3.2.1.3) / 

(Section 2.3.3.3)
• Building and Yard Drains System (Section 3.3.2.1.4) / (Section 2.3.3.4)
• Chemical and Volume Control System (Section 3.3.2.1.5) / (Section 2.3.3.5)
• Chilled Water System (Section 3.3.2.1.6) / (Section 2.3.3.6)
• Compressed Air System (Section 3.3.2.1.7) / (Section 2.3.3.7)
• Containment System (Section 3.3.2.1.8) / (Section 2.3.3.8)
• Containment Vacuum and Leak Monitoring System (Section 3.3.2.1.9) / 

(Section 2.3.3.9)
• Domestic Water System (Section 3.3.2.1.10) / (Section 2.3.3.10)
• Emergency Diesel Generators and Air Intake and Exhaust System 

(Section 3.3.2.1.11) / (Section 2.3.3.11)
• Emergency Diesel Generators—Air Start System (Section 3.3.2.1.12) / 

(Section 2.3.3.12)
• Emergency Diesel Generators—Crankcase Vacuum System 

(Section 3.3.2.1.13) / (Section 2.3.3.13)
• Emergency Diesel Generators—Fuel Oil System (Section 3.3.2.1.14) / 

(Section 2.3.3.14)
• Emergency Diesel Generators—Lube Oil System (Section 3.3.2.1.15) / 

(Section 2.3.3.15)
• Emergency Diesel Generators—Water Cooling System (Section 3.3.2.1.16) / 

(Section 2.3.3.16)
• Emergency Response Facility Substation System (Common) (Section 3.3.2.1.17) / 

(Section 2.3.3.17)
• Fire Protection System (Section 3.3.2.1.18) / (Section 2.3.3.18)
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• Fuel Pool Cooling and Purification System (Section 3.3.2.1.19) / 
(Section 2.3.3.19)

• Gaseous Waste Disposal System (Section 3.3.2.1.20) / (Section 2.3.3.20)
• Liquid Waste Disposal System (Section 3.3.2.1.21) / (Section 2.3.3.21)
• Post-Accident Sample System (Section 3.3.2.1.22) / (Section 2.3.3.22)
• Post-Design Basis Accident Hydrogen Control System (Section 3.3.2.1.23) / 

(Section 2.3.3.23)
• Primary Component and Neutron Shield Tank Cooling Water System 

(Section 3.3.2.1.24) / (Section 2.3.3.24)
• Radiation Monitoring System (Section 3.3.2.1.25) / (Section 2.3.3.25)
• Reactor Plant Sample System (Section 3.3.2.1.26) / (Section 2.3.3.26)
• Reactor Plant Vents and Drains (Section 3.3.2.1.27) / (Section 2.3.3.27)
• River Water System (Unit 1 only) (Section 3.3.2.1.28) / (Section 2.3.3.28)
• Security Diesel Generator System (Common) (Section 3.3.2.1.29) / 

(Section 2.3.3.29)
• Service Water System (Unit 2 only) (Section 3.3.2.1.30) / (Section 2.3.3.30)
• Solid Waste Disposal System (Section 3.3.2.1.31) / (Section 2.3.3.31)
• Supplementary Leak Collection and Release System (Section 3.3.2.1.32) / 

(Section 2.3.3.32)

Table 3.3.1, Summary of Aging Management Evaluations in Chapter VII of NUREG-1801 for 
Auxiliary Systems, provides the summary of the programs evaluated in NUREG-1801 
[Reference 1.3-5] for the Auxiliary Systems component group. This table uses the format 
described in the introduction to Section 3. Hyperlinks are provided to the program evaluations in 
Appendix B.  

3.3.2 RESULTS

The following system tables summarize the results of aging management reviews and the 
NUREG-1801 comparison for Auxiliary Systems.  

• Table 3.3.2-1 Area Ventilation System—Control Area –  
Summary of Aging Management Evaluation

• Table 3.3.2-2 Area Ventilation System—Plant Areas –  
Summary of Aging Management Evaluation
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• Table 3.3.2-3 Boron Recovery and Primary Grade Water System –  
Summary of Aging Management Evaluation

• Table 3.3.2-4 Building and Yard Drains System –  
Summary of Aging Management Evaluation

• Table 3.3.2-5 Chemical and Volume Control System –  
Summary of Aging Management Evaluation

• Table 3.3.2-6 Chilled Water System –  
Summary of Aging Management Evaluation

• Table 3.3.2-7 Compressed Air System –  
Summary of Aging Management Evaluation

• Table 3.3.2-8 Containment System –  
Summary of Aging Management Evaluation

• Table 3.3.2-9 Containment Vacuum and Leak Monitoring System –  
Summary of Aging Management Evaluation

• Table 3.3.2-10 Domestic Water System –  
Summary of Aging Management Evaluation

• Table 3.3.2-11 Emergency Diesel Generators and Air Intake and Exhaust System –  
Summary of Aging Management Evaluation

• Table 3.3.2-12 Emergency Diesel Generators—Air Start System –  
Summary of Aging Management Evaluation

• Table 3.3.2-13 Emergency Diesel Generators—Crankcase Vacuum System –  
Summary of Aging Management Evaluation

• Table 3.3.2-14 Emergency Diesel Generators—Fuel Oil System –  
Summary of Aging Management Evaluation

• Table 3.3.2-15 Emergency Diesel Generators—Lube Oil System –  
Summary of Aging Management Evaluation

• Table 3.3.2-16 Emergency Diesel Generators—Water Cooling System –  
Summary of Aging Management Evaluation

• Table 3.3.2-17 Emergency Response Facility Substation System (Common) –  
Summary of Aging Management Evaluation
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• Table 3.3.2-18 Fire Protection System –  
Summary of Aging Management Evaluation

• Table 3.3.2-19 Fuel Pool Cooling and Purification System –  
Summary of Aging Management Evaluation

• Table 3.3.2-20 Gaseous Waste Disposal System –  
Summary of Aging Management Evaluation

• Table 3.3.2-21 Liquid Waste Disposal System –  
Summary of Aging Management Evaluation

• Table 3.3.2-22 Post-Accident Sample System –  
Summary of Aging Management Evaluation

• Table 3.3.2-23 Post-Design Basis Accident Hydrogen Control System –  
Summary of Aging Management Evaluation

• Table 3.3.2-24 Primary Component and Neutron Shield Tank Cooling Water System –  
Summary of Aging Management Evaluation

• Table 3.3.2-25 Radiation Monitoring System –  
Summary of Aging Management Evaluation

• Table 3.3.2-26 Reactor Plant Sample System –  
Summary of Aging Management Evaluation

• Table 3.3.2-27 Reactor Plant Vents and Drains –  
Summary of Aging Management Evaluation

• Table 3.3.2-28 River Water System (Unit 1 only) –  
Summary of Aging Management Evaluation

• Table 3.3.2-29 Security Diesel Generator System (Common) –  
Summary of Aging Management Evaluation

• Table 3.3.2-30 Service Water System (Unit 2 only) –  
Summary of Aging Management Evaluation

• Table 3.3.2-31 Solid Waste Disposal System –  
Summary of Aging Management Evaluation

• Table 3.3.2-32 Supplementary Leak Collection and Release System –  
Summary of Aging Management Evaluation
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3.3.2.1 Materials, Environment, 
Aging Effects Requiring Management and 
Aging Management Programs

The following sections list the materials, environments, aging effects requiring management, and 
aging management programs for the Auxiliary Systems. Programs are described in Appendix B. 
Further details are provided in the system tables.

3.3.2.1.1 Area Ventilation System—Control Area

Materials

Control Area Ventilation System components are constructed of the following 
materials.

• Aluminum
• Cast austenitic stainless steel
• Copper alloy <15% Zn
• Copper alloy >15% Zn
• Elastomers
• Gray cast iron
• Polymer
• Stainless steel
• Steel

Environment

Control Area Ventilation System components are exposed to the following 
environments.

• Air - indoor uncontrolled
• Air with borated water leakage
• Closed cycle cooling water
• Condensation
• Dried air
• Gas
• Raw water
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Aging Effects Requiring Management

The following aging effects associated with the Control Area Ventilation System 
require management.

• Cracking
• Hardening and loss of strength
• Loss of material
• Reduction of heat transfer

Aging Management Programs

The following aging management programs manage the aging effects for the 
Control Area Ventilation System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Open-Cycle Cooling Water System (Section B.2.32)
• Selective Leaching of Materials Inspection (Section B.2.36)

3.3.2.1.2 Area Ventilation System—Plant Areas

Materials

Plant Area Ventilation System components are constructed of the following 
materials.

• Copper alloy <15% Zn
• Copper alloy >15% Zn
• Elastomers
• Gray cast iron
• Stainless steel
• Steel 
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Environment

Plant Area Ventilation System components are exposed to the following 
environments.

• Air - indoor uncontrolled
• Air - outdoor
• Air with borated water leakage
• Closed cycle cooling water
• Condensation
• Gas
• Raw water

Aging Effects Requiring Management

The following aging effects associated with the Plant Area Ventilation System 
require management.

• Cracking
• Hardening and loss of strength
• Loss of material
• Reduction of heat transfer

Aging Management Programs

The following aging management programs manage the aging effects for the 
Plant Area Ventilation System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Open-Cycle Cooling Water System (Section B.2.32)
• Selective Leaching of Materials Inspection (Section B.2.36)
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3.3.2.1.3 Boron Recovery and Primary Grade Water System

Materials

Boron Recovery and Primary Grade Water System components are constructed 
of the following materials.

• Cast austenitic stainless steel
• Copper alloy <15% Zn
• Copper alloy >15% Zn
• Glass
• Nickel alloy
• Stainless steel 
• Steel

Environment

Boron Recovery and Primary Grade Water System components are exposed to 
the following environments.

• Air-indoor uncontrolled
• Air with borated water leakage 
• Closed cycle cooling water
• Condensation
• Gas
• Raw water
• Treated borated water
• Treated borated water >60ºC (>140ºF)
• Treated water
• Treated water >60ºC (>140ºF)

Aging Effects Requiring Management

The following aging effects associated with the Boron Recovery and Primary 
Grade Water System require management.

• Cracking
• Loss of material
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Aging Management Programs

The following aging management programs manage the effects of aging on Boron 
Recovery and Primary Grade Water System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Flow-Accelerated Corrosion (Section B.2.18)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Selective Leaching of Materials Inspection (Section B.2.36)
• Water Chemistry (Section B.2.42)

3.3.2.1.4 Building and Yard Drains System

Materials 

Building and Yard Drains System components are constructed of the following 
materials.

• Copper alloy >15% Zn
• Glass
• Gray cast Iron
• Stainless steel
• Steel

Environment

Building and Yard Drains System components are exposed to the following 
environments.

• Air-indoor uncontrolled
• Air with borated water leakage 
• Condensation
• Raw water 
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Aging Effects Requiring Management

The following aging effect associated with the Building and Yard Drains System 
requires management.

• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Building and Yard Drains System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Selective Leaching of Materials Inspection (Section B.2.36)

3.3.2.1.5 Chemical and Volume Control System

Materials

Chemical and Volume Control System components are constructed of the 
following materials.

• Cast austenitic stainless steel
• Copper alloy <15% Zn 
• Copper alloy >15% Zn 
• Elastomers
• Glass
• Gray cast iron
• Nickel alloy
• Stainless steel
• Steel
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Environment

Chemical and Volume Control System components are exposed to the following 
environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Closed cycle cooling water
• Closed cycle cooling water >60°C (>140°F)
• Condensation
• Gas
• Lubricating Oil
• Raw water
• Treated borated water 
• Treated borated water >60°C (>140°F)
• Treated borated water >250°C (>482°F)
• Treated water 
• Treated water >60°C (>140°F)

Aging Effects Requiring Management

The following aging effects associated with the Chemical and Volume Control 
System require management.

• Cracking
• Cumulative fatigue damage
• Hardening and loss of strength
• Loss of fracture toughness
• Loss of material
• Reduction of heat transfer 

Aging Management Programs

The following aging management programs manage the effects of aging on 
Chemical and Volume Control System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
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• Flow-Accelerated Corrosion (Section B.2.18)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Lubricating Oil Analysis (Section B.2.24)
• One-Time Inspection (Section B.2.30)
• Open-Cycle Cooling Water System (Section B.2.32)
• Thermal Aging Embrittlement of Cast Austenitic Stainless Steel 

(CASS) (Section B.2.41)
• Water Chemistry (Section B.2.42)

3.3.2.1.6 Chilled Water System

Materials

Chilled Water System components are constructed of the following materials.

• Cast austenitic stainless steel
• Copper alloy >15% Zn
• Glass
• Gray cast iron
• High strength steel
• Stainless steel
• Steel

Environment

Chilled Water System components are exposed to the following environments.

• Air - indoor uncontrolled
• Air with borated water leakage 
• Air with steam or water leakage
• Closed cycle cooling water
• Condensation 
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Aging Effects Requiring Management

The following aging effects associated with Chilled Water System components 
require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Chilled Water System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Selective Leaching of Materials Inspection (Section B.2.36)

3.3.2.1.7 Compressed Air System

Materials

Compressed Air System components are constructed of the following materials.

• Aluminum
• Cast austenitic stainless steel
• Copper alloy <15% Zn
• Copper alloy >15% Zn
• Elastomers
• Glass
• Stainless steel
• Steel
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Environment

Compressed Air System components are exposed to the following environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Closed cycle cooling water
• Condensation
• Diesel exhaust
• Dried air
• Fuel oil
• Lubricating oil
• Raw water
• Treated water

Aging Effects Requiring Management

The following aging effects associated with the Compressed Air System require 
management.

• Cracking
• Cumulative fatigue damage
• Hardening and loss of strength
• Loss of material
• Reduction of heat transfer

Aging Management Programs

The following aging management programs manage the effects of aging on 
Compressed Air System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Fuel Oil Chemistry (Section B.2.20)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Lubricating Oil Analysis (Section B.2.24)
• One-Time Inspection (Section B.2.30)
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• Selective Leaching of Materials Inspection (Section B.2.36)
• Water Chemistry (Section B.2.42)

3.3.2.1.8 Containment System

Materials 

Containment System components are constructed of the following materials.

• Cast austenitic stainless steel
• Copper alloy <15% Zn
• Copper alloy >15% Zn
• Glass
• Stainless steel
• Steel

Environment

Containment System components are exposed to the following environments.

• Air-indoor uncontrolled
• Air-outdoor
• Air with borated water leakage
• Dried air
• Lubricating oil

Aging Effects Requiring Management

The following aging effect associated with the Containment System requires
management.

• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Containment System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
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• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Lubricating Oil Analysis (Section B.2.24)
• One-Time Inspection (Section B.2.30)

3.3.2.1.9 Containment Vacuum and Leak Monitoring System

Materials 

Containment Vacuum and Leak Monitoring System components are constructed 
of the following materials.

• Cast austenitic stainless steel
• Copper alloy <15% Zn
• Gray cast iron
• Nickel alloy
• Stainless steel
• Steel

Environment

Containment Vacuum and Leak Monitoring System components are exposed to 
the following environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Condensation
• Treated water

Aging Effects Requiring Management

The following aging effect associated with the Containment Vacuum and Leak 
Monitoring System requires management.

• Loss of material
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Aging Management Programs

The following aging management programs manage the effects of aging on 
Containment Vacuum and Leak Monitoring System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Selective Leaching of Materials Inspection (Section B.2.36)
• Water Chemistry (Section B.2.42)

3.3.2.1.10 Domestic Water System

Materials 

Domestic Water System components are constructed of the following materials.

• Copper alloy <15% Zn
• Copper alloy >15% Zn
• Stainless steel
• Steel

Environment

Domestic Water System components are exposed to the following environments.

• Air-indoor uncontrolled
• Air with borated water leakage 
• Condensation
• Raw water 

Aging Effects Requiring Management

The following aging effect associated with the Domestic Water System requires
management.

• Loss of material
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Aging Management Programs

The following aging management programs manage the effects of aging on 
Domestic Water System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Selective Leaching of Materials Inspection (Section B.2.36)

3.3.2.1.11 Emergency Diesel Generators and 
Air Intake and Exhaust System

Materials 

Emergency Diesel Generators and Air Intake and Exhaust System components 
are constructed of the following materials.

• Aluminum
• Copper alloy <15% Zn
• Copper alloy >15% Zn
• Elastomers
• Stainless steel 
• Steel

Environment

Emergency Diesel Generators and Air Intake and Exhaust System components 
are exposed to the following environments.

• Air-indoor uncontrolled
• Air-outdoor
• Closed cycle cooling water
• Condensation
• Diesel exhaust
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Aging Effects Requiring Management

The following aging effects associated with the Emergency Diesel Generators and 
Air Intake and Exhaust System require management.

• Cracking 
• Cumulative fatigue damage
• Hardening and loss of strength
• Loss of material
• Reduction of heat transfer 

Aging Management Programs

The following aging management programs manage the effects of aging on 
Emergency Diesel Generators and Air Intake and Exhaust System components.

• Bolting Integrity (Section B.2.6)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Selective Leaching of Materials Inspection (Section B.2.36)

3.3.2.1.12 Emergency Diesel Generators—Air Start System

Materials 

Emergency Diesel Generator Air Start System components are constructed of the 
following materials.

• Aluminum
• Copper alloy >15% Zn
• Copper alloy <15% Zn
• Elastomers
• Polymer
• Stainless steel 
• Steel
3.3 Aging Management of Auxiliary Systems Page 3.3-19



Beaver Valley Power Station 
License Renewal Application 

Technical Information
Environment

Emergency Diesel Generator Air Start System components are exposed to the 
following environments.

• Air-indoor uncontrolled
• Condensation
• Dried air

Aging Effects Requiring Management

The following aging effects associated with the Emergency Diesel Generator Air 
Start System require management.

• Cracking 
• Cumulative fatigue damage
• Hardening and loss of strength
• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Emergency Diesel Generator Air Start System components.

• Bolting Integrity (Section B.2.6)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Selective Leaching of Materials Inspection (Section B.2.36)

3.3.2.1.13 Emergency Diesel Generators—Crankcase Vacuum System

Materials 

Emergency Diesel Generator Crankcase Vacuum System components are 
constructed of the following materials.

• Copper alloy <15% Zn
• Elastomers
• Stainless steel 
• Steel
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Environment

Emergency Diesel Generator Crankcase Vacuum System components are 
exposed to the following environments.

• Air-indoor uncontrolled
• Condensation
• Lubricating oil 

Aging Effects Requiring Management

The following aging effects associated with the Emergency Diesel Generator 
Crankcase Vacuum System require management.

• Cracking 
• Hardening and loss of strength
• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Emergency Diesel Generator Crankcase Vacuum System components.

• Bolting Integrity (Section B.2.6)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Lubricating Oil Analysis (Section B.2.24)
• One-Time Inspection (Section B.2.30)

3.3.2.1.14 Emergency Diesel Generators—Fuel Oil System

Materials 

Emergency Diesel Generator Fuel Oil System components are constructed of the 
following materials.

• Cast austenitic stainless steel
• Copper alloy <15% Zn
• Copper alloy >15% Zn
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• Elastomers
• Glass
• Gray cast iron
• Stainless steel 
• Steel

Environment

Emergency Diesel Generator Fuel Oil System components are exposed to the 
following environments.

• Air-indoor uncontrolled
• Air-outdoor
• Concrete
• Fuel oil
• Soil

Aging Effects Requiring Management

The following aging effects associated with the Emergency Diesel Generator Fuel 
Oil System require management.

• Cracking 
• Hardening and loss of strength
• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Emergency Diesel Generator Fuel Oil System components.

• Bolting Integrity (Section B.2.6)
• Buried Piping and Tanks Inspection (Section B.2.8)
• External Surfaces Monitoring (Section B.2.15)
• Fuel Oil Chemistry (Section B.2.20)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
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3.3.2.1.15 Emergency Diesel Generators—Lube Oil System

Materials 

Emergency Diesel Generator Lube Oil System components are constructed of the 
following materials.

• Aluminum
• Copper alloy >15% Zn
• Elastomers
• Glass
• Stainless steel 
• Steel

Environment

Emergency Diesel Generator Lube Oil System components are exposed to the 
following environments.

• Air-indoor uncontrolled
• Closed cycle cooling water
• Lubricating oil 

Aging Effects Requiring Management

The following aging effects associated with the Emergency Diesel Generator Lube 
Oil System require management.

• Cracking 
• Hardening and loss of strength
• Loss of material
• Reduction of heat transfer 

Aging Management Programs

The following aging management programs manage the effects of aging on 
Emergency Diesel Generator Lube Oil System components.

• Bolting Integrity (Section B.2.6)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
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• Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components (Section B.2.22)

• Lubricating Oil Analysis (Section B.2.24)
• One-Time Inspection (Section B.2.30)
• Selective Leaching of Materials Inspection (Section B.2.36)

3.3.2.1.16 Emergency Diesel Generators—Water Cooling System

Materials 

Emergency Diesel Generator Water Cooling System components are constructed 
of the following materials.

• Cast austenitic stainless steel
• Copper alloy <15% Zn
• Copper alloy >15% Zn
• Elastomers
• Gray cast iron
• Polymer
• Stainless steel 
• Steel

Environment

Emergency Diesel Generator Water Cooling System components are exposed to 
the following environments.

• Air-indoor uncontrolled
• Closed cycle cooling water
• Closed cycle cooling water >60°C (>140°F)
• Lubricating oil 
• Raw water 

Aging Effects Requiring Management

The following aging effects associated with the Emergency Diesel Generator 
Water Cooling System require management.

• Cracking 
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• Hardening and loss of strength
• Loss of material
• Reduction of heat transfer 

Aging Management Programs

The following aging management programs manage the effects of aging on 
Emergency Diesel Generator Water Cooling System components.

• Bolting Integrity (Section B.2.6)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Lubricating Oil Analysis (Section B.2.24)
• One-Time Inspection (Section B.2.30)
• Open-Cycle Cooling Water System (Section B.2.32)
• Selective Leaching of Materials Inspection (Section B.2.36)

3.3.2.1.17 Emergency Response Facility Substation System (Common)

Materials

Emergency Response Facility Substation System components are constructed of 
the following materials.

• Aluminum
• Copper alloy >15% Zn
• Elastomers
• Glass
• Gray cast iron
• Polymer
• Stainless steel
• Steel
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Environment

Emergency Response Facility Substation System components are exposed to the 
following environments.

• Air-indoor uncontrolled
• Air-outdoor
• Closed cycle cooling water
• Closed cycle cooling water >60°C (>140°F)
• Diesel exhaust
• Fuel oil
• Lubricating oil
• Soil

Aging Effects Requiring Management

The following aging effects associated with the Emergency Response Facility 
Substation System require management.

• Cracking
• Cumulative fatigue damage
• Hardening and loss of strength
• Loss of material
• Reduction of heat transfer

Aging Management Programs

The following aging management programs manage the effects of aging on
Emergency Response Facility Substation System components.

• Bolting Integrity (Section B.2.6)
• Buried Piping and Tanks Inspection (Section B.2.8)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Fuel Oil Chemistry (Section B.2.20)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Lubricating Oil Analysis (Section B.2.24)
• One-Time Inspection (Section B.2.30)
• Selective Leaching of Materials Inspection (Section B.2.36)
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3.3.2.1.18 Fire Protection System

Materials

Fire Protection System components are constructed of the following materials.

• Aluminum
• Cast austenitic stainless steel 
• Copper alloy <15% Zn 
• Copper alloy >15% Zn
• Galvanized steel 
• Glass 
• Gray cast iron
• Polymer 
• Stainless steel 
• Steel

Environment

Fire Protection System components are exposed to the following environments.

• Air-indoor uncontrolled 
• Air-outdoor 
• Air with borated water leakage
• Closed cycle cooling water
• Condensation
• Diesel exhaust
• Dried air
• Fuel Oil
• Gas
• Lubricating Oil
• Raw Water
• Soil 

Aging Effects Requiring Management

The following aging effects associated with the Fire Protection System require 
management.

• Cracking
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• Cumulative fatigue damage
• Loss of material
• Reduction of heat transfer

Aging Management Programs

The following aging management programs manage the effects of aging on Fire 
Protection System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Buried Piping and Tanks Inspection (Section B.2.8)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Fire Protection (Section B.2.16)
• Fire Water System (Section B.2.17)
• Fuel Oil Chemistry (Section B.2.20)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Lubricating Oil Analysis (Section B.2.24)
• One-Time Inspection (Section B.2.30)
• Selective Leaching of Materials Inspection (Section B.2.36)

3.3.2.1.19 Fuel Pool Cooling and Purification System

Materials

Fuel Pool Cooling and Purification System components are constructed of the 
following materials.

• Cast austenitic stainless steel
• Nickel alloy
• Stainless steel
• Steel
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Environment

Fuel Pool Cooling and Purification System components are exposed to the 
following environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Closed cycle cooling water
• Condensation
• Treated borated water

Aging Effects Requiring Management

The following aging effects associated with the Fuel Pool Cooling and Purification 
System require management.

• Loss of material
• Reduction of heat transfer

Aging Management Programs

The following aging management programs manage the effects of aging on Fuel 
Pool Cooling and Purification System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Water Chemistry (Section B.2.42)
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3.3.2.1.20 Gaseous Waste Disposal System

Materials

Gaseous Waste Disposal System components are constructed of the following 
materials.

• Glass
• Stainless steel
• Steel

Environment

Gaseous Waste Disposal System components are exposed to the following 
environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Closed cycle cooling water
• Condensation
• Gas

Aging Effects Requiring Management

The following aging effect associated with the Gaseous Waste Disposal System 
requires management.

• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Gaseous Waste Disposal System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
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3.3.2.1.21 Liquid Waste Disposal System

Materials

Liquid Waste Disposal System components are constructed of the following 
materials.

• Copper alloy >15% Zn
• Nickel alloy
• Stainless steel 
• Steel

Environment

Liquid Waste Disposal System components are exposed to the following 
environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Closed-cycle cooling water
• Raw water
• Treated water

Aging Effects Requiring Management

The following aging effect associated with the Liquid Waste Disposal System 
requires management.

• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on Liquid 
Waste Disposal System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
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• Selective Leaching of Materials Inspection (Section B.2.36)
• Water Chemistry (Section B.2.42)

3.3.2.1.22 Post-Accident Sample System

Materials

Post-Accident Sample System components are constructed of the following 
materials.

• Stainless steel 
• Steel

Environment

Post-Accident Sample System components are exposed to the following 
environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Closed cycle cooling water
• Condensation
• Raw water
• Treated borated water
• Treated water

Aging Effects Requiring Management

The following aging effect associated with the Post-Accident Sample System 
requires management.

• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on Post-
Accident Sample System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
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• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Open-Cycle Cooling Water System (Section B.2.32)
• Water Chemistry (Section B.2.42)

3.3.2.1.23 Post-Design Basis Accident Hydrogen Control System

Materials

Post-Design Basis Accident Hydrogen Control System components are 
constructed of the following materials.

• Aluminum
• Cast austenitic stainless steel
• Gray cast iron
• Stainless steel
• Steel

Environment

Post-Design Basis Accident Hydrogen Control System components are exposed 
to the following environments.

• Air-indoor uncontrolled 
• Air-outdoor
• Air with borated water leakage
• Gas

Aging Effects Requiring Management

The following aging effect associated with the Post-Design Basis Accident 
Hydrogen Control System requires management.

• Loss of material
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Aging Management Programs

The following aging management programs manage the effects of aging on Post-
Design Basis Accident Hydrogen Control System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)

3.3.2.1.24 Primary Component and Neutron Shield Tank 
Cooling Water System

Materials

Primary Component and Neutron Shield Tank Cooling Water System components 
are constructed of the following materials.

• Cast austenitic stainless steel
• Copper alloy <15 % Zn
• Copper alloy >15% Zn
• Glass
• Gray cast iron
• Nickel alloy
• Stainless steel 
• Steel
• Steel with stainless steel cladding

Environment

Primary Component and Neutron Shield Tank Cooling Water System components 
are exposed to the following environments.

• Air-indoor uncontrolled
• Air with borated water leakage 
• Closed cycle cooling water
• Condensation 
3.3 Aging Management of Auxiliary Systems Page 3.3-34



Beaver Valley Power Station 
License Renewal Application 

Technical Information
• Lubricating oil
• Raw water

Aging Effects Requiring Management

The following aging effects associated with the Primary Component and Neutron 
Shield Tank Cooling Water System require management.

• Loss of material
• Reduction in Heat Transfer

Aging Management Programs

The following aging management programs manage the effects of aging on 
Primary Component and Neutron Shield Tank Cooling Water System 
components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Lubricating Oil Analysis (Section B.2.24)
• One-Time Inspection (Section B.2.30)
• Open-Cycle Cooling Water System (Section B.2.32)
• Selective Leaching of Materials Inspection (Section B.2.36)

3.3.2.1.25 Radiation Monitoring System

Materials

Radiation Monitoring System components are constructed of the following 
materials.

• Copper alloy <15% Zn
• Stainless steel
• Steel
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Environment

Radiation Monitoring System components are exposed to the following 
environments.

• Air-indoor uncontrolled
• Air-outdoor
• Air with borated water leakage
• Closed cycle cooling water
• Raw water
• Treated borated water
• Treated water
• Treated water >60°C (>140°F)

Aging Effects Requiring Management

The following aging effects associated with the Radiation Monitoring System 
require management.

• Cracking
• Loss of material
• Reduction in heat transfer

Aging Management Programs

The following aging management programs manage the effects of aging on 
Radiation Monitoring System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• One-Time Inspection (Section B.2.30)
• Open-Cycle Cooling Water System (Section B.2.32)
• Water Chemistry (Section B.2.42)
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3.3.2.1.26 Reactor Plant Sample System

Materials

Reactor Plant Sample System components are constructed of the following 
materials.

• Cast austenitic stainless steel
• Copper alloy >15% Zn
• Glass
• Gray cast iron 
• Nickel Alloy
• Polymer
• Stainless steel
• Steel

Environment

Reactor Plant Sample System components are exposed to the following 
environments.

• Air-Indoor uncontrolled
• Air with borated water leakage
• Closed cycle cooling water
• Condensation
• Gas
• Treated borated water
• Treated borated water >60ºC (>140ºF)
• Treated borated water >250ºC (>482ºF)
• Treated water
• Treated water >60ºC (>140ºF)

Aging Effects Requiring Management

The following aging effects associated with the Reactor Plant Sample System 
require management.

• Cracking
• Cumulative fatigue damage 
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• Loss of material
• Loss of fracture toughness

Aging Management Programs

The following aging management programs manage the effects of aging on 
Reactor Plant Sample System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Selective Leaching of Materials Inspection (Section B.2.36)
• Thermal Aging Embrittlement of Cast Austenitic Stainless Steel 

(CASS) (Section B.2.41)
• Water Chemistry (Section B.2.42)

3.3.2.1.27 Reactor Plant Vents and Drains

Materials

Reactor Plant Vents and Drains components are constructed of the following 
materials.

• Cast austenitic stainless steel
• Gray cast iron
• Nickel alloy
• Stainless steel 
• Steel

Environment

Reactor Plant Vents and Drains components are exposed to the following 
environments.

• Air-indoor uncontrolled
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• Air with borated water leakage
• Closed-cycle cooling water
• Concrete
• Condensation
• Gas
• Raw water
• Treated borated water
• Treated borated water >60ºC (>140ºF)

Aging Effects Requiring Management

The following aging effects associated with the Reactor Plant Vents and Drains 
require management.

• Cracking
• Cumulative fatigue damage 
• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Reactor Plant Vents and Drains components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Selective Leaching of Materials Inspection (Section B.2.36)
• Water Chemistry (Section B.2.42)
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3.3.2.1.28 River Water System (Unit 1 only)

Materials

River Water System components are constructed of the following materials.

• Cast austenitic stainless steel
• Copper alloy >15% Zn
• Glass
• Gray cast iron 
• Stainless steel 
• Steel

Environment

River Water System components are exposed to the following environments.

• Air-indoor uncontrolled 
• Air-outdoor
• Air with borated water leakage
• Condensation 
• Gas
• Raw water 
• Soil 
• Treated borated water 

Aging Effects Requiring Management

The following aging effect associated with the River Water System requires
management.

• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on River 
Water System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Buried Piping and Tanks Inspection (Section B.2.8)
• External Surfaces Monitoring (Section B.2.15)
3.3 Aging Management of Auxiliary Systems Page 3.3-40



Beaver Valley Power Station 
License Renewal Application 

Technical Information
• Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components (Section B.2.22)

• Open-Cycle Cooling Water System (Section B.2.32)
• Selective Leaching of Materials Inspection (Section B.2.36)
• Water Chemistry (Section B.2.42)

3.3.2.1.29 Security Diesel Generator System (Common)

Materials

Security Diesel Generator System components are constructed of the following 
materials.

• Aluminum 
• Copper alloy >15% Zn 
• Elastomers
• Gray cast iron
• Polymer
• Stainless steel
• Steel

Environment

Security Diesel Generator System components are exposed to the following 
environments.

• Air-indoor uncontrolled
• Air-outdoor
• Closed cycle cooling water
• Diesel exhaust
• Fuel oil
• Lubricating oil
• Soil
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Aging Effects Requiring Management

The following aging effects associated with the Security Diesel Generator System 
require management.

• Cracking
• Cumulative fatigue damage
• Hardening and loss of strength
• Loss of material
• Reduction of heat transfer

Aging Management Programs

The following aging management programs manage the effects of aging on 
Security Diesel Generator System components.

• Bolting Integrity (Section B.2.6)
• Buried Piping and Tanks Inspection (Section B.2.8)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Fuel Oil Chemistry (Section B.2.20)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Lubricating Oil Analysis (Section B.2.24)
• One-Time Inspection (Section B.2.30)
• Selective Leaching of Materials Inspection (Section B.2.36)

3.3.2.1.30 Service Water System (Unit 2 only)

Materials

Service Water System components are constructed of the following materials.

• Cast austenitic stainless steel
• Glass
• Gray cast iron 
• Nickel alloy
• Stainless steel 
• Steel
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Environment

Service Water System components are exposed to the following environments.

• Air-indoor uncontrolled
• Air-outdoor
• Air with borated water leakage
• Closed cycle cooling water
• Condensation
• Raw water
• Soil
• Treated borated water

Aging Effects Requiring Management

The following aging effect associated with the Service Water System requires
management.

• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Service Water System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Buried Piping and Tanks Inspection (Section B.2.8)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Open-Cycle Cooling Water System (Section B.2.32)
• Selective Leaching of Materials Inspection (Section B.2.36)
• Water Chemistry (Section B.2.42)
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3.3.2.1.31 Solid Waste Disposal System

Materials

Solid Waste Disposal System components are constructed of the following 
materials.

• Cast austenitic stainless steel
• Elastomers
• Glass
• Gray cast iron
• Polymer
• Stainless steel
• Steel

Environment

Solid Waste Disposal System components are exposed to the following 
environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Raw water
• Treated water 

Aging Effects Requiring Management

The following aging effects associated with the Solid Waste Disposal System 
require management.

• Cracking
• Hardening and loss of strength
• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on Solid 
Waste Disposal System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• External Surfaces Monitoring (Section B.2.15)
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• Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components (Section B.2.22)

• One-Time Inspection (Section B.2.30)
• Selective Leaching of Materials Inspection (Section B.2.36)
• Water Chemistry (Section B.2.42)

3.3.2.1.32 Supplementary Leak Collection and Release System

Materials

Supplementary Leak Collection and Release System components are constructed 
of the following materials.

• Aluminum
• Cast austenitic stainless steel
• Copper alloy >15% Zn
• Elastomers
• Stainless steel
• Steel

Environment

Supplementary Leak Collection and Release System components are exposed to 
the following environments.

• Air - indoor uncontrolled
• Air - outdoor
• Air with borated water leakage
• Condensation
• Dried air
• Raw water

Aging Effects Requiring Management

The following aging effects associated with the Supplementary Leak Collection 
and Release System require management.

• Cracking
• Hardening and loss of strength
• Loss of material
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Aging Management Programs

The following aging management programs manage the effects of aging on 
Supplementary Leak Collection and Release System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)

3.3.2.2 Further Evaluation of Aging Management 
as Recommended by NUREG-1801

NUREG-1801 indicates that further evaluation is necessary for certain aging effects and other 
issues. Section 3.3.2.2 of NUREG-1800 [Reference 1.3-4] discusses these aging effects and 
other issues that require further evaluation. The following sections are numbered in accordance 
with the discussions in NUREG-1800 and explain the BVPS approach to these areas requiring 
further evaluation. Programs are described in Appendix B.

3.3.2.2.1 Cumulative Fatigue Damage

Fatigue is a TLAA as defined in 10 CFR 54.3 [Reference 1.3-3]. TLAAs are 
required to be evaluated in accordance with 10 CFR 54.21(c)(1). The evaluation 
of metal fatigue is addressed separately in Section 4.3.

3.3.2.2.2 Reduction of Heat Transfer Due to Fouling

Reduction of heat transfer due to fouling could occur for stainless steel heat 
exchanger tubes exposed to treated water. NUREG-1800 and NUREG-1801 
incorrectly identify this item as applicable to BWR and PWR nuclear power plants. 
However, unique items VII.A4-4 (AP-62) and VII.E3-6 (AP-62) apply to BWR 
plants only.
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3.3.2.2.3 Cracking Due to Stress Corrosion Cracking (SCC)

3.3.2.2.3.1 SCC of BWR Standby Liquid Control System 
Components

Cracking of BWR Standby Liquid Control piping components is applicable to BWR 
plants only.

3.3.2.2.3.2 SCC of Heat Exchanger Components

Cracking due to stress corrosion cracking of stainless steel and stainless steel 
clad steel heat exchanger components exposed to treated water greater than 
60°C (140°F) is an aging effect for BWR plants that can also be applicable to 
BVPS stainless steel heat exchanger tube and tube sheet components in the 
Boron Recovery and Primary Grade Water System.

BVPS manages this aging effect by a combination of the Water Chemistry 
Program (Section B.2.42) and One-Time Inspection Program (Section B.2.30). 
The Water Chemistry Program provides for monitoring and controlling of water 
chemistry using site procedures and processes for the prevention or mitigation of 
the cracking and loss of material aging effects. The One-Time Inspection Program 
provides an inspection that either verifies that unacceptable degradation is not 
occurring or triggers additional actions that assure the intended function of 
affected components will be maintained during the period of extended operation.

3.3.2.2.3.3 SCC of Stainless Steel Diesel Exhaust Piping

Cracking due to SCC could occur in stainless steel diesel engine exhaust piping, 
piping components, and piping elements exposed to diesel exhaust. 

BVPS manages cracking due to SCC of these components by the Inspection of 
Internal Surfaces in Miscellaneous Piping and Ducting Components Program 
(Section B.2.22). The program includes visual inspections to assure that existing 
environmental conditions are not causing material degradation that could result in 
a loss of component intended functions. 
3.3 Aging Management of Auxiliary Systems Page 3.3-47



Beaver Valley Power Station 
License Renewal Application 

Technical Information
3.3.2.2.4 Cracking Due to Stress Corrosion Cracking and Cyclic Loading

3.3.2.2.4.1 Cracking of PWR Non-Regenerative Heat Exchanger 
Components

Cracking due to SCC and cyclic loading could occur in stainless steel non-
regenerative heat exchanger components exposed to treated borated water 
greater than 60°C (140°F) in the CVCS. 

BVPS manages cracking of CVCS heat exchanger components with a 
combination of the Water Chemistry Program (Section B.2.42) and the One-Time 
Inspection Program (Section B.2.30). The Water Chemistry Program provides for 
monitoring and controlling of water chemistry using site procedures and 
processes for the prevention or mitigation of the cracking and loss of material 
aging effects. The One-Time Inspection Program provides an inspection that 
either verifies that unacceptable degradation is not occurring or triggers additional 
actions that assure the intended function of affected components will be 
maintained during the period of extended operation. The One-Time Inspection 
Program is selected in lieu of eddy current testing of tubes. Radioactivity and 
temperature monitoring of the shell side water is provided by installed 
instrumentation.

This position was found acceptable to the NRC staff in NUREG-1785, Safety 
Evaluation Report Related to the License Renewal of H. B. Robinson Steam 
Electric Plant, Unit 2 (RNP) [Reference 3.0-3].

3.3.2.2.4.2 Cracking of PWR Regenerative Heat Exchanger 
Components

Cracking due to SCC and cyclic loading could occur in stainless steel 
regenerative heat exchanger components exposed to treated borated water 
greater than 60°C (140°F). 

BVPS manages cracking of CVCS heat exchanger components with a 
combination of the Water Chemistry Program (Section B.2.42) and the One-Time 
Inspection Program (Section B.2.30). The basis for acceptability of the aging 
management approach is identical to that in Section 3.3.2.2.4.1.

3.3.2.2.4.3 Cracking of PWR Pumps in the Chemical and Volume 
Control System

Cracking due to SCC and cyclic loading could occur for the stainless steel pump 
casing for the PWR high-pressure pumps in the CVCS. However, cracking of high 
3.3 Aging Management of Auxiliary Systems Page 3.3-48



Beaver Valley Power Station 
License Renewal Application 

Technical Information
pressure pump casings in the CVCS is not applicable to BVPS because the pump 
temperature is below 60ºC (140ºF), which is the threshold required to support 
cracking.

3.3.2.2.4.4 Cracking of High Strength Bolting Exposed to Steam or 
Water Leakage

Cracking of high strength closure bolting could occur for bolting exposed to steam 
or water leakage. Although there have been industry instances of cracking of 
carbon steel and low-alloy steel bolting due to SCC, these failures have been 
attributed to high yield strength materials (>150 ksi), leaking gaskets, and 
exposure to contaminants such as lubricants containing molybdenum disulfide. 
BVPS selects proper bolting material in conjunction with the proper selection of 
lubricants and, through control of bolt torque, has been effective in eliminating 
SCC of bolting. Industry data and plant-specific operating experience support this 
conclusion. High strength bolts are used in a very small number of closure bolting 
applications, and are not re-used after removal.

3.3.2.2.5 Hardening and Loss of Strength Due to Elastomer Degradation

3.3.2.2.5.1 Degradation of Elastomer Seals and Components in 
HVAC Systems

Hardening and loss of strength due to elastomer degradation could occur in seals 
and components of HVAC systems exposed to indoor air on internal or external 
surfaces. 

BVPS manages the internal and external surfaces of elastomer components such 
as flexible collars in ventilation systems with the External Surfaces Monitoring 
Program (Section B.2.15). The External Surfaces Monitoring Program is based on 
system inspections and walkdowns. This program consists of periodic visual 
inspections of components within the scope of license renewal and subject to 
AMR in order to manage aging effects. The program manages aging effects 
through visual inspection of external surfaces for evidence of material degradation 
(i.e., hardening, loss of strength, cracking) that could result in a loss of component 
intended functions. This external monitoring program is also capable of managing 
the internal aging effects for elastomers, since the same environments exist at 
both surfaces, the effects will be observable externally, and observation of the 
surface during physical manipulation to visually confirm flexibility will reveal both 
cracking and hardening/loss of strength.
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3.3.2.2.5.2 Degradation of Elastomer Linings of Components in 
Spent Fuel Pool Cooling and Cleanup Systems

For PWRs, unique item VII.A3-1 (A-15) may be relevant. This unique item 
evaluates Spent Fuel Pool Cooling and Cleanup components with elastomer 
lining. However, BVPS Fuel Pool Cooling and Purification System components do 
not have elastomer lining. Therefore, this item is not applicable.

3.3.2.2.6 Reduction of Neutron Absorbing Capacity and 
Loss of Material Due to General Corrosion

Loss of material due to general corrosion could occur in the neutron-absorbing 
materials used in spent fuel storage racks exposed to treated water or treated 
borated water.

Unit 1 has Boral neutron-absorbing sheets in Spent Fuel Pool storage racks, but 
no Boraflex sheets. Unit 2 has Boraflex neutron-absorbing sheets in Spent Fuel 
Pool storage racks, but no Boral sheets. 

The AMR evaluation reviewed the current industry and plant specific operating 
experience for Boral and determined that negligible adverse operating experience 
has been recorded.

The NRC concluded [Reference 3.0-4] that degradation of neutron absorption 
performance has not been observed in materials other than Boraflex for any 
operating reactors in the United States. BVPS does not credit Boraflex for neutron 
absorption. Potential aging effects resulting from sustained irradiation of Boral 
were previously evaluated by the NRC [Reference 3.0-5, et.al.] and determined to 
be insignificant.

Therefore, it is concluded that "reduction of neutron-absorbing capacity" for Boral 
does not require aging management for BVPS. However, the aging effect of loss 
of material will be managed by the Water Chemistry Program (Section B.2.42). 
The Water Chemistry Program provides for monitoring and controlling of water 
chemistry using site procedures and processes for the prevention or mitigation of 
the cracking and loss of material aging effects. 

3.3.2.2.7 Loss of Material Due to General, Pitting, and Crevice Corrosion

3.3.2.2.7.1 Reactor Coolant Pump Oil Leakage Collection System

Loss of material due to general, pitting, and crevice corrosion could occur in steel 
components of the reactor coolant pump lube oil leakage collection system 
3.3 Aging Management of Auxiliary Systems Page 3.3-50



Beaver Valley Power Station 
License Renewal Application 

Technical Information
exposed to lubricating oil (as part of the Fire Protection System). Affected 
components may include piping, tubing, valves, and tanks. 

BVPS manages piping components exposed to lubricating oil with a combination 
of the Lubricating Oil Analysis Program (Section B.2.24) and the One-Time 
Inspection Program (Section B.2.30). The Lubricating Oil Analysis Program 
maintains oil systems contaminants (primarily water and particulates) within 
acceptable limits, thereby preserving an environment that is not conducive to loss 
of material, cracking or reduction of heat transfer. The One-Time Inspection 
Program provides an inspection that either verifies that unacceptable degradation 
is not occurring or triggers additional actions that assure the intended function of 
affected components will be maintained during the period of extended operation. 
The One-Time Inspection Program includes an inspection to determine the 
thickness of the lower portion of the reactor coolant pump oil collection tank.

3.3.2.2.7.2 BWR Reactor Water Cleanup and Shutdown Cooling 
Systems

Loss of material due to general, pitting, and crevice corrosion could occur in steel 
piping, piping components, and piping elements in the BWR reactor water cleanup 
and shutdown cooling systems exposed to treated water. This item, applicable to 
BWR plants, is also appropriate for some treated (unborated water) systems in 
PWRs with the same material, environment, and aging effects. This item includes 
steel and gray cast iron exposed to treated water in several Auxiliary Systems.

BVPS manages the aging effects with a combination of the Water Chemistry 
Program (Section B.2.42) and the One-Time Inspection Program 
(Section B.2.30). The Water Chemistry Program provides for monitoring and 
controlling of water chemistry using site procedures and processes for the 
prevention or mitigation of the loss of material aging effect. The One-Time 
Inspection Program provides an inspection that either verifies that unacceptable 
degradation is not occurring or triggers additional actions that assure the intended 
function of affected components will be maintained during the period of extended 
operation.

3.3.2.2.7.3 Diesel Engine Exhaust System Piping

Loss of material due to general (steel only), pitting, and crevice corrosion could 
occur in steel and stainless steel diesel exhaust piping, piping components, and 
piping elements exposed to diesel exhaust. 

BVPS manages the internal surfaces of piping components exposed to diesel 
exhaust with the Inspection of Internal Surfaces in Miscellaneous Piping and 
3.3 Aging Management of Auxiliary Systems Page 3.3-51



Beaver Valley Power Station 
License Renewal Application 

Technical Information
Ducting Components Program (Section B.2.22). These internal inspections are 
performed during the periodic system and component surveillances or during the 
performance of maintenance activities when the surfaces are made accessible for 
visual inspection.

The program includes visual inspections to assure that existing environmental 
conditions are not causing material degradation that could result in a loss of 
component intended functions.

3.3.2.2.8 Loss of Material Due to General, Pitting, Crevice, and 
Microbiologically-Influenced Corrosion (MIC)

Loss of material due to general, pitting, crevice, and MIC could occur for steel 
piping, piping components, and piping elements, buried in soil regardless of the 
presence of pipe coatings or wrappings. 

BVPS manages the external surfaces of piping components exposed to soil with 
the Buried Piping and Tanks Inspection Program (Section B.2.8). The program
includes preventive measures to mitigate corrosion (e.g., coatings and wrappings 
required by design), and inspections to manage the effects of corrosion on the 
pressure-retaining capability of buried steel and stainless steel components. 
Preventive measures are in accordance with standard industry practice for 
maintaining external coatings and wrappings. Buried components will be 
inspected when excavated during maintenance or a planned inspection.

3.3.2.2.9 Loss of Material Due to General, Pitting, Crevice, 
MIC, and Fouling

3.3.2.2.9.1 Steel Components Exposed to Fuel Oil

Loss of material due to general, pitting, crevice, MIC, and fouling could occur for 
steel piping, piping components, and piping elements, and tanks exposed to fuel 
oil. 

BVPS manages piping components and tanks exposed to fuel oil with a 
combination of the Fuel Oil Chemistry Program (Section B.2.20) and the One-
Time Inspection Program (Section B.2.30). The Fuel Oil Chemistry Program 
maintains fuel oil quality by monitoring and controlling fuel oil contamination in 
accordance with the plant's Technical Specifications and the guidelines of the 
American Society for Testing Materials. Exposure to fuel oil contaminants, such 
as water and microbiological organisms, is minimized by periodic draining or 
cleaning of tanks and by verifying the quality of new oil before introduction into the 
storage tanks.
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The One-Time Inspection Program provides an inspection that either verifies that 
unacceptable degradation is not occurring or triggers additional actions that 
assure the intended function of affected components will be maintained during the 
period of extended operation. The One-Time Inspection Program manages tank 
bottom surfaces for the following tanks:

• EDG fuel oil storage tanks;
• EDG fuel oil day tanks;
• Security diesel generator fuel oil tanks;
• ERF diesel generator fuel oil day tank; and,
• Diesel-driven air compressor fuel oil tank (Unit 2 only).

Visual and/or ultrasonic inspection techniques will be used, as appropriate for the 
application, to confirm that unexpected aging effects are not occurring.

3.3.2.2.9.2 Steel Heat Exchanger Components Exposed to 
Lubricating Oil

Loss of material due to general, pitting, crevice, MIC, and fouling could occur for 
steel heat exchanger components exposed to lubricating oil.

BVPS manages piping components exposed to lubricating oil with a combination 
of the Lubricating Oil Analysis Program (Section B.2.24) and the One-Time 
Inspection Program (Section B.2.30). The Lubricating Oil Analysis Program 
maintains oil system contaminants (primarily water and particulates) within 
acceptable limits, thereby preserving an environment that is not conducive to loss 
of material, cracking or reduction of heat transfer. The One-Time Inspection 
Program provides an inspection that either verifies that unacceptable degradation 
is not occurring or triggers additional actions that assure the intended function of 
affected components will be maintained during the period of extended operation.

3.3.2.2.10 Loss of Material Due to Pitting and Crevice Corrosion

3.3.2.2.10.1 Elastomer-Lined and Stainless Steel Clad Components 
Exposed to Treated or Treated Borated Water

Loss of material due to pitting and crevice corrosion could occur in BWR and 
PWR steel piping with elastomer lining or stainless steel cladding that are 
exposed to treated water and treated borated water if the cladding or lining is 
degraded. For PWRs, unique item VII.A3-9 (A-39) is relevant. This unique item 
evaluates the spent fuel pool and water purification system steel components with 
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elastomer lining or stainless steel cladding, only after the lining or cladding 
degradation. 

BVPS Fuel Pool Cooling and Purification System components do not have 
elastomer linings or stainless steel cladding. Therefore, this item is not applicable.

3.3.2.2.10.2 Stainless Steel, Steel with Stainless Cladding, and 
Aluminum Components Exposed to Treated Water

Loss of material due to pitting and crevice corrosion could occur for stainless steel 
and aluminum piping, piping components, piping elements, and for stainless steel 
and steel with stainless steel cladding heat exchanger components exposed to 
treated water. 

Loss of material for BWR Spent Fuel Pool Cooling and Cleanup, Reactor Water 
Cleanup, and Shutdown Cooling System piping components exposed to treated 
water is normally applicable to BWR plants only. Unique items VII.A4-11, VII.E3-
15, VII.E4-14, VII.A4-5, VII.E3-7, and VII.E4-4 in NUREG-1801 apply only to BWR 
plants. However, this BWR item may be considered to be applicable to some 
PWR treated (unborated) water systems with the same material, and was used for 
comparison by BVPS because no corresponding NUREG-1801 row existed for 
PWRs. The aging effect is also applicable to nickel alloy in this environment.

For BVPS the aging effect of loss of material due to pitting and crevice corrosion is 
managed by a combination of the Water Chemistry Program (Section B.2.42) and 
the One-Time Inspection Program (Section B.2.30). The Water Chemistry 
Program provides for monitoring and controlling of water chemistry using site 
procedures and processes for the prevention or mitigation of the loss of material 
aging effect. The One-Time Inspection Program provides an inspection that either 
verifies that unacceptable degradation is not occurring or triggers additional 
actions that assure the intended function of affected components will be 
maintained during the period of extended operation.

3.3.2.2.10.3 Copper Alloy HVAC Components Exposed to 
Condensation

Loss of material due to pitting and crevice corrosion could occur for copper alloy 
HVAC piping, piping components, and piping elements exposed to condensation 
(external). 

For BVPS, the Bolting Integrity Program (Section B.2.6), the External Surfaces 
Monitoring Program (Section B.2.15), and the Inspection of Internal Surfaces in 
Miscellaneous Piping and Ducting Components Program (Section B.2.22) will 
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manage the aging effect of loss of material due to pitting and crevice corrosion in 
copper alloy components exposed to condensation through periodic visual 
inspections. In addition to the HVAC system, BVPS has aligned components in 
the Chilled Water, Fire Protection, Domestic Water and Sampling Systems to this 
item. The Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program will manage loss of material in the copper alloy ventilation 
cooling tubes in the Chilled Water and HVAC components with an external 
environment of Condensation. The External Surfaces Monitoring Program will 
manage loss of material due to pitting and crevice corrosion for all copper alloy 
components with an external environment of condensation, except bolting. 
NUREG-1801 does not identify any bronze bolting materials, however the Bolting 
Integrity Program will manage loss of material for copper alloy bolting that is not 
caused by boric acid corrosion, including bolting with an external environment of 
condensation.

3.3.2.2.10.4 Copper Alloy HVAC Piping Components Exposed to 
Lubricating Oil

Loss of material due to pitting and crevice corrosion could occur for copper alloy 
piping, piping components, and piping elements exposed to lubricating oil. 

BVPS manages piping components exposed to lubricating oil with the Lubricating 
Oil Analysis Program (Section B.2.24), and the One-Time Inspection Program 
(Section B.2.30). The Lubricating Oil Analysis Program maintains oil systems 
contaminants (primarily water and particulates) within acceptable limits, thereby 
preserving an environment that is not conducive to loss of material, cracking or 
reduction of heat transfer. The One-Time Inspection Program provides an 
inspection that either verifies that unacceptable degradation is not occurring or 
triggers additional actions that assure the intended function of affected 
components will be maintained during the period of extended operation. 

3.3.2.2.10.5 Aluminum HVAC Components and Stainless 
Components Exposed to Condensation

Loss of material due to pitting and crevice corrosion could occur for HVAC 
aluminum piping, piping components, and piping elements and stainless steel 
ducting and components exposed to condensation. 

BVPS uses one of the following programs to manage loss of material for these 
components: the Bolting Integrity Program (Section B.2.6), the External Surfaces 
Program (Section B.2.15), the Fire Protection Program (Section B.2.16), and the 
Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components 
Program (Section B.2.22). These programs provide external or internal 
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inspections that are performed during the periodic system and component 
surveillances or during the performance of maintenance activities when the 
surfaces are made accessible for visual inspection. 

These inspections assure that existing environmental conditions are not causing 
material degradation that could result in a loss of component intended functions.

3.3.2.2.10.6 Copper Alloy Fire Protection Piping Components 
Exposed to Condensation

Loss of material due to pitting and crevice corrosion could occur for copper alloy 
fire protection system piping, piping components, and piping elements exposed to 
internal condensation. 

BVPS has copper alloy components in a number of systems that are exposed 
internally to condensation, and are managed by the Inspection of Internal 
Surfaces in Miscellaneous Piping and Ducting Components Program 
(Section B.2.22). The Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program includes inspections of the internal surfaces of the 
piping and other components. These internal inspections are performed during 
the periodic system and component surveillances or during the performance of 
maintenance activities when the surfaces are made accessible for visual 
inspection. These inspections will assure that existing environmental conditions 
are not causing material degradation that could result in a loss of intended 
function.

3.3.2.2.10.7 Stainless Steel Piping Components Exposed to Soil

Loss of material due to pitting and crevice corrosion could occur for stainless steel 
piping, piping components, and piping elements exposed to soil. 

The BVPS River Water (Unit 1 only) and Service Water (Unit 2 only) Systems 
contain stainless steel components exposed to soil. The aging effects are 
managed by the Buried Piping and Tanks Inspection Program (Section B.2.8). 
This program includes preventive measures to mitigate corrosion, and inspections 
to manage the effects of corrosion on the pressure-retaining capability of buried 
steel and stainless steel components. Preventive measures are in accordance 
with standard industry practice for maintaining external coatings and wrappings. 
Buried components will be inspected when excavated during maintenance or a 
planned inspection.
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3.3.2.2.10.8 Corrosion of BWR Standby Liquid Control System 
Components

Loss of material for BWR Standby Liquid Control System piping components 
exposed to treated water and sodium pentaborate is applicable to BWR plants 
only.

3.3.2.2.11 Loss of Material Due to Pitting, Crevice, and 
Galvanic Corrosion

Loss of material due to pitting, crevice, and galvanic corrosion could occur for 
copper alloy piping, piping components, and piping elements exposed to treated 
water. This item is applicable to BWRs, however the aging comparison to this 
BWR item is appropriate for treated (unborated water) systems in PWRs when no 
comparable PWR item is available. 

These aging effects are managed for the BVPS Compressed Air System by a 
combination of the Water Chemistry Program (Section B.2.42) and One-Time 
Inspection Program (Section B.2.30). The Water Chemistry Program provides for 
monitoring and controlling of water chemistry using site procedures and 
processes for the prevention or mitigation of the loss of material aging effect. The 
One-Time Inspection Program provides an inspection that either verifies that 
unacceptable degradation is not occurring or triggers additional actions that 
assure the intended function of affected components will be maintained during the 
period of extended operation.

3.3.2.2.12 Loss of Material Due to Pitting, Crevice, and 
Microbiologically-Influenced Corrosion

3.3.2.2.12.1 Stainless Steel, Aluminum, and Copper Alloy 
Components Exposed to Fuel Oil

Loss of material due to pitting, crevice, and MIC could occur in stainless steel, 
aluminum, and copper alloy piping, piping components, and piping elements 
exposed to fuel oil. 

BVPS manages these aging effects for piping components exposed to fuel oil with 
the Fuel Oil Chemistry Program (Section B.2.20) and the One-Time Inspection 
Program (Section B.2.30).

The Fuel Oil Chemistry Program maintains fuel oil quality by monitoring and 
controlling fuel oil contamination in accordance with the plant's Technical 
Specifications and the guidelines of the American Society for Testing Materials. 
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Exposure to fuel oil contaminants, such as water and microbiological organisms, 
is minimized by periodic draining or cleaning of tanks and by verifying the quality 
of new oil before its introduction into the storage tanks.

The One-Time Inspection Program provides an inspection that either verifies that 
unacceptable degradation is not occurring or triggers additional actions that 
assure the intended function of affected components will be maintained during the 
period of extended operation.

3.3.2.2.12.2 Stainless Steel Piping Components Exposed to 
Lubricating Oil

Loss of material due to pitting, crevice, and MIC could occur in stainless steel, 
piping, piping components, and piping elements exposed to lubricating oil. 

BVPS manages the aging effects for piping components exposed to lubricating oil 
with a combination of the Lubricating Oil Analysis Program (Section B.2.24) and 
the One-Time Inspection Program (Section B.2.30).

The Lubricating Oil Analysis Program maintains oil systems contaminants 
(primarily water and particulates) within acceptable limits, thereby preserving an 
environment that is not conducive to loss of material, cracking or reduction of heat 
transfer.

The One-Time Inspection Program provides an inspection that either verifies that 
unacceptable degradation is not occurring or triggers additional actions that 
assure the intended function of affected components will be maintained during the 
period of extended operation.

3.3.2.2.13 Loss of Material Due to Wear

Loss of material due to wear could occur in the elastomer seals and components 
exposed to air indoor uncontrolled (internal or external). BVPS did not identify 
wear as an aging effect requiring management for elastomer seals and 
components exposed to air. These components are susceptible to other aging 
effects (e.g., hardening and loss of strength, and cracking), which are addressed 
in Section 3.3.2.2.5.1.

3.3.2.2.14 Loss of Material Due to Cladding Breach

Loss of material from a cladding breach could occur for PWR charging pump 
casings with stainless steel cladding exposed to treated borated water. NRC 
Information Notice 94-63 [Reference 3.0-2] alerted all holders of operating 
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licenses or construction permits to the potential for significant damage that could 
result from corrosion of reactor system components caused by cracking of the 
stainless steel cladding. The description of the circumstances surrounding this 
information notice was described as follows:

During July and August 1993 the Virginia Electric Power Company 
discovered severe corrosion damage of the carbon steel casing of 
a high head safety injection pump at North Anna Unit 1. The 
damage was caused by cracks through the stainless steel cladding 
in the pump that allowed corrosive attack by the boric acid coolant. 
The cracks were discovered when the pump was disassembled for 
maintenance and rust was observed on the otherwise shiny 
surface of the cladding in the discharge section of the pump.

The charging pumps at BVPS are fabricated from stainless steel and not from 
carbon steel with stainless steel cladding. Therefore, loss of material due to 
cladding breach is not applicable for BVPS.

3.3.2.2.15 Quality Assurance for 
Aging Management of Nonsafety-related Components

See Appendix B, Section B.1.3, for discussion of BVPS quality assurance 
procedures and administrative controls for aging management programs.

3.3.2.3 Time-Limited Aging Analyses

The following Time-Limited Aging Analyses (TLAAs) are associated with Auxiliary Systems 
components. The section of the application that contains the TLAA review results is indicated in 
parentheses.

1. Cumulative Fatigue Damage (Section 4.3, Metal Fatigue), and

2. Crane Cyclic Analyses (Section 4.7, Other TLAAs).

3.3.3 CONCLUSION

The Auxiliary Systems components/commodities having aging effects requiring management 
have been evaluated, and aging management programs have been selected to manage the 
aging effects. A description of the aging management programs is provided in Appendix B, along 
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with a demonstration that the identified aging effects will be managed for the period of extended 
operation.

Therefore, based on the demonstration provided in Appendix B, the effects of aging will be 
adequately managed so that there is reasonable assurance that the intended functions of 
Auxiliary Systems components/commodities will be maintained consistent with the current 
licensing basis during the period of extended operation.
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3.4 AGING MANAGEMENT OF 
STEAM AND POWER CONVERSION SYSTEMS

3.4.1 INTRODUCTION

This section provides the results of the aging management reviews for components in the Steam 
and Power Conversion Systems that are subject to aging management review. The following 
listed systems are addressed in this chapter. A link to the associated system description section 
in Chapter 2 is also provided.  

• Auxiliary Feedwater System (Section 3.4.2.1.1) / (Section 2.3.4.1)
• Auxiliary Steam System (Section 3.4.2.1.2) / (Section 2.3.4.2)
• Building Services Hot Water Heating System (Section 3.4.2.1.3) / 

(Section 2.3.4.3)
• Condensate System (Unit 1 only) (Section 3.4.2.1.4) / (Section 2.3.4.4)
• Glycol Heating System (Unit 1 only) (Section 3.4.2.1.5) / (Section 2.3.4.5)
• Main Feedwater System (Section 3.4.2.1.6) / (Section 2.3.4.6)
• Main Steam System (Section 3.4.2.1.7) / (Section 2.3.4.7)
• Main Turbine and Condenser System (Section 3.4.2.1.8) / (Section 2.3.4.8)
• Steam Generator Blowdown System (Section 3.4.2.1.9) / (Section 2.3.4.9)
• Water Treatment System (Section 3.4.2.1.10) / (Section 2.3.4.10)

Table 3.4.1, Summary of Aging Management Evaluations in Chapter VIII of NUREG-1801 for 
Steam and Power Conversion Systems, provides the summary of the programs evaluated in 
NUREG-1801 [Reference 1.3-5] for the Steam and Power Conversion System component group. 
This table uses the format described in the introduction to Section 3. Hyperlinks are provided to 
the program evaluations in Appendix B.  

3.4.2 RESULTS

The following system tables summarize the results of aging management reviews and the 
NUREG-1801 comparison for the Steam and Power Conversion Systems.  

• Table 3.4.2-1 Auxiliary Feedwater System –  
Summary of Aging Management Evaluation
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• Table 3.4.2-2 Auxiliary Steam System –  
Summary of Aging Management Evaluation

• Table 3.4.2-3 Building Services Hot Water Heating System –  
Summary of Aging Management Evaluation

• Table 3.4.2-4 Condensate System (Unit 1 only) –  
Summary of Aging Management Evaluation

• Table 3.4.2-5 Glycol Heating System (Unit 1 only) – 
Summary of Aging Management Evaluation

• Table 3.4.2-6 Main Feedwater System –  
Summary of Aging Management Evaluation

• Table 3.4.2-7 Main Steam System –  
Summary of Aging Management Evaluation

• Table 3.4.2-8 Main Turbine and Condenser System –  
Summary of Aging Management Evaluation

• Table 3.4.2-9 Steam Generator Blowdown System –  
Summary of Aging Management Evaluation

• Table 3.4.2-10 Water Treatment System –  
Summary of Aging Management Evaluation

3.4.2.1 Materials, Environment, 
Aging Effects Requiring Management and 
Aging Management Programs

The following sections list the materials, environments, aging effects requiring management, and 
aging management programs for the Steam and Power Conversion Systems. Programs are 
described in Appendix B. Further details are provided in the system tables.
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3.4.2.1.1 Auxiliary Feedwater System

Materials

Auxiliary Feedwater System components are constructed of the following 
materials.

• Cast austenitic stainless steel 
• Copper alloy <15% Zn
• Copper alloy >15% Zn
• Elastomers
• Glass
• Gray cast iron
• High strength steel
• Nickel alloy
• Stainless steel 
• Steel

Environment

Auxiliary Feedwater System components are exposed to the following 
environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Air with steam or water leakage
• Condensation
• Lubricating oil
• Raw water
• Soil
• Treated water

Aging Effects Requiring Management

The following aging effects associated with the Auxiliary Feedwater System 
require management.

• Cracking 
• Cumulative fatigue damage 
• Hardening and loss of strength
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• Loss of material
• Reduction of heat transfer

Aging Management Programs

The following aging management programs manage the effects of aging on 
Auxiliary Feedwater System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Buried Piping and Tanks Inspection (Section B.2.8)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Lubricating Oil Analysis (Section B.2.24)
• One-Time Inspection (Section B.2.30)
• Open-Cycle Cooling Water System (Section B.2.32)
• Selective Leaching of Materials Inspection (Section B.2.36)
• Water Chemistry (Section B.2.42)

3.4.2.1.2 Auxiliary Steam System

Materials

Auxiliary Steam System components are constructed of the following materials.

• Glass
• Gray cast iron
• Nickel alloy
• Stainless steel 
• Steel

Environment

Auxiliary Steam System components are exposed to the following environments.

• Air-indoor uncontrolled
• Air with borated water leakage 
• Closed cycle cooling water
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• Condensation
• Treated water
• Treated water >60°C (>140°F)

Aging Effects Requiring Management

The following aging effects associated with the Auxiliary Steam System require 
management.

• Cracking
• Cumulative fatigue damage
• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Auxiliary Steam System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Flow-Accelerated Corrosion (Section B.2.18)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Selective Leaching of Materials Inspection (Section B.2.36)
• Water Chemistry (Section B.2.42)

3.4.2.1.3 Building Services Hot Water Heating System

Materials

Building Services Hot Water Heating System components are constructed of the 
following materials.

• Copper alloy <15% Zn
• Copper alloy >15% Zn
• Glass
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• Gray cast iron
• Stainless steel
• Steel

Environment

Building Services Hot Water Heating System components are exposed to the 
following environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Gas
• Treated water
• Treated water >60°C (>140°F)

Aging Effects Requiring Management

The following aging effects associated with the Building Services Hot Water 
Heating System require management.

• Cracking
• Cumulative fatigue damage
• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Building Services Hot Water Heating System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• External Surfaces Monitoring (Section B.2.15)
• Flow-Accelerated Corrosion (Section B.2.18)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Selective Leaching of Materials Inspection (Section B.2.36)
• Water Chemistry (Section B.2.42)
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3.4.2.1.4 Condensate System (Unit 1 only)

Materials

Condensate System components are constructed of the following materials.

• Aluminum
• Cast austenitic stainless steel
• Gray cast Iron
• Stainless steel
• Steel

Environment

Condensate System components are exposed to the following environments.

• Air - indoor uncontrolled 
• Air - outdoor 
• Condensation
• Soil
• Treated water 

Aging Effects Requiring Management

The following aging effect associated with the Condensate System requires
management.

• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Condensate System components.

• Bolting Integrity (Section B.2.6)
• Buried Piping and Tanks Inspection (Section B.2.8)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Selective Leaching of Materials Inspection (Section B.2.36)
• Water Chemistry (Section B.2.42)
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3.4.2.1.5 Glycol Heating System (Unit 1 only)

Materials

Glycol Heating System components are constructed of the following materials.

• Copper alloy <15% Zn
• Copper alloy >15% Zn
• Glass
• Gray cast iron
• Stainless steel
• Steel

Environment

Glycol Heating System components are exposed to the following environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Gas
• Treated water 
• Treated water >60°C (>140°F)

Aging Effects Requiring Management

The following aging effects associated with the Glycol Heating System require 
management.

• Cracking
• Cumulative fatigue damage
• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on Glycol 
Heating System components.

• Bolting Integrity
• Boric Acid Corrosion
• External Surfaces Monitoring
• Flow-Accelerated Corrosion
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• Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components

• One-Time Inspection
• Selective Leaching of Materials Inspection
• Water Chemistry

3.4.2.1.6 Main Feedwater System

Materials

Main Feedwater System components are constructed of the following materials.

• Nickel alloy
• Stainless steel 
• Steel

Environment

Main Feedwater System components are exposed to the following environments.

• Air-indoor uncontrolled
• Air-outdoor
• Air with borated water leakage
• Treated water
• Treated water >60ºC (>140ºF)

Aging Effects Requiring Management

The following aging effects associated with the Main Feedwater System require 
management.

• Cracking 
• Cumulative fatigue damage 
• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on Main 
Feedwater System components.

• Bolting Integrity (Section B.2.6)
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• Boric Acid Corrosion (Section B.2.7)
• External Surfaces Monitoring (Section B.2.15)
• Flow-Accelerated Corrosion (Section B.2.18)
• One-Time Inspection (Section B.2.30)
• Water Chemistry (Section B.2.42)

3.4.2.1.7 Main Steam System

Materials

Main Steam System components are constructed of the following materials.

• Cast austenitic stainless steel
• Nickel alloy
• Stainless steel
• Steel

Environment

Main Steam System components are exposed to the following environments.

• Air-indoor uncontrolled
• Air-outdoor
• Air with borated water leakage
• Treated water
• Treated water >60ºC (>140ºF)
• Treated water >250ºC (>482ºF)

Aging Effects Requiring Management

The following aging effects associated with the Main Steam System require 
management.

• Cracking
• Cumulative fatigue damage
• Loss of Fracture Toughness
• Loss of Material
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Aging Management Programs

The following aging management programs manage the effects of aging on Main 
Steam System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• External Surfaces Monitoring (Section B.2.15)
• Flow-Accelerated Corrosion (Section B.2.18)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Thermal Aging Embrittlement of Cast Austenitic Stainless Steel 

(CASS) (Section B.2.41)
• Water Chemistry (Section B.2.42)

3.4.2.1.8 Main Turbine and Condenser System

Materials

Main Turbine and Condenser System components are constructed of the 
following materials.

• Gray cast iron
• Stainless steel 
• Steel

Environment

Main Turbine and Condenser System components are exposed to the following 
environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Condensation
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Aging Effects Requiring Management

The following aging effect associated with the Main Turbine and Condenser 
System requires management.

• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on Main 
Turbine and Condenser System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• Selective Leaching of Materials Inspection (Section B.2.36)

3.4.2.1.9 Steam Generator Blowdown System

Materials

Steam Generator Blowdown System components are constructed of the following 
materials.

• Cast austenitic stainless steel
• Nickel alloy
• Stainless steel 
• Steel

Environment

Steam Generator Blowdown System components are exposed to the following 
environments.

• Air-indoor uncontrolled
• Air with borated water leakage
• Closed cycle cooling water
• Condensation
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• Treated water
• Treated water >250°C (>482°F)
• Treated water >60°C (>140°F)

Aging Effects Requiring Management

The following aging effects associated with the Steam Generator Blowdown 
System require management.

• Cracking
• Cumulative fatigue damage
• Loss of fracture toughness
• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on 
Steam Generator Blowdown System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Closed-Cycle Cooling Water System (Section B.2.9)
• External Surfaces Monitoring (Section B.2.15)
• Flow-Accelerated Corrosion (Section B.2.18)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Thermal Aging Embrittlement of Cast Austenitic Stainless Steel 

(CASS) (Section B.2.41)
• Water Chemistry (Section B.2.42)

3.4.2.1.10 Water Treatment System

Materials

Water Treatment System components are constructed of the following materials.

• Copper alloy <15% Zn
• Copper alloy >15% Zn
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• Glass
• Stainless steel 
• Steel

Environment

Water Treatment System components are exposed to the following environments.

• Air-indoor uncontrolled
• Air-outdoor
• Air with borated water leakage 
• Condensation
• Raw water
• Soil 
• Treated water

Aging Effects Requiring Management

The following aging effect associated with the Water Treatment System requires
management.

• Loss of material

Aging Management Programs

The following aging management programs manage the effects of aging on Water 
Treatment System components.

• Bolting Integrity (Section B.2.6)
• Boric Acid Corrosion (Section B.2.7)
• Buried Piping and Tanks Inspection (Section B.2.8)
• External Surfaces Monitoring (Section B.2.15)
• Inspection of Internal Surfaces in Miscellaneous Piping and 

Ducting Components (Section B.2.22)
• One-Time Inspection (Section B.2.30)
• Selective Leaching of Materials Inspection (Section B.2.36)
• Water Chemistry (Section B.2.42)
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3.4.2.2 Further Evaluation of Aging Management 
as Recommended by NUREG-1801

NUREG-1801 indicates that further evaluation is necessary for certain aging effects and other 
issues. Section 3.4.2.2 of NUREG-1800 [Reference 1.3-4] discusses these aging effects and 
other issues that require further evaluation. The following sections are numbered in accordance 
with the discussions in NUREG-1800 and explain the approach to these areas requiring further 
evaluation. Programs are described in Appendix B.

3.4.2.2.1 Cumulative Fatigue Damage

Fatigue is a TLAA as defined in 10 CFR 54.3 [Reference 1.3-3]. TLAAs are 
required to be evaluated in accordance with 10 CFR 54.21(c)(1). The evaluation 
of this TLAA is addressed separately in Section 4.3.

3.4.2.2.2 Loss of Material Due to General, Pitting, and Crevice Corrosion

3.4.2.2.2.1 Steel Piping and Components Exposed to Treated Water 
and Steam

Loss of material due to general, pitting, and crevice corrosion could occur for steel 
piping, piping components, piping elements, tanks, and heat exchanger 
components exposed to treated water and for steel piping, piping components, 
and piping elements exposed to steam. 

The BVPS steel piping, piping components, or piping elements in-scope for 
license renewal that are exposed to steam are compared to NUREG-1801 rows 
for Treated water. No components were compared to NUREG-1801 rows for the 
Steam environment, therefore Item 3.4.1-02 is not applicable. BVPS manages 
steel and gray cast iron components exposed to treated water with a combination 
of the Water Chemistry Program (Section B.2.42) and the One-Time Inspection 
Program (Section B.2.30). The steam-driven auxiliary feedwater pump turbine 
casing is also aligned to this item.

The Water Chemistry Program provides for monitoring and controlling of water 
chemistry using site procedures and processes for the prevention or mitigation of 
the cracking and loss of material aging effects. The One-Time Inspection Program 
provides an inspection that either verifies that unacceptable degradation is not 
occurring or triggers additional actions that assure the intended function of 
affected components will be maintained during the period of extended operation.
3.4 Aging Management of Steam and Power Conversion Systems Page 3.4-15



Beaver Valley Power Station 
License Renewal Application 

Technical Information
3.4.2.2.2.2 Steel Piping Components Exposed to Lubricating Oil

Loss of material due to general, pitting and crevice corrosion could occur for steel 
piping, piping components, and piping elements exposed to lubricating oil. 

BVPS manages piping components exposed to lubricating oil with a combination 
of the Lubricating Oil Analysis Program (Section B.2.24) and the One-Time 
Inspection Program (Section B.2.30). 

The Lubricating Oil Analysis Program maintains oil systems contaminants 
(primarily water and particulates) within acceptable limits, thereby preserving an 
environment that is not conducive to loss of material, cracking or reduction of heat 
transfer. The One-Time Inspection Program provides an inspection that either 
verifies that unacceptable degradation is not occurring or triggers additional 
actions that assure the intended function of affected components will be 
maintained during the period of extended operation.

3.4.2.2.3 Loss of Material Due to General, Pitting, and Crevice, and 
Microbiologically-Influenced Corrosion (MIC), and Fouling

Loss of material due to general, pitting, crevice, and MIC, and fouling could occur 
in steel piping, piping components, and piping elements exposed to raw water. 

Steel piping and tank in the Water Treatment System contain filtered river water, 
which is evaluated as raw water for aging comparisons. Aging of these 
components is managed by the Inspection of Internal Surfaces in Miscellaneous 
Piping and Ducting Components Program (Section B.2.22). 

Portions of the Auxiliary Feedwater System within the scope of license renewal 
that are exposed to raw water are managed by the Open Cycle Cooling water 
System Program (Section B.2.32). Refer to Table 3.4.1, Item 3.4.1-31.

3.4.2.2.4 Reduction of Heat Transfer Due to Fouling

3.4.2.2.4.1 Heat Exchanger Tubes Exposed to Treated Water

Reduction of heat transfer due to fouling could occur for heat exchanger tubes 
exposed to treated water. 

BVPS manages heat exchanger components exposed to treated water with a 
combination of the Water Chemistry Program (Section B.2.42) and the One-Time 
Inspection Program (Section B.2.30). The Water Chemistry Program provides for 
monitoring and controlling of water chemistry using site procedures and 
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processes for the prevention or mitigation of the cracking and loss of material 
aging effects. The One-Time Inspection Program provides an inspection that 
either verifies that unacceptable degradation is not occurring or triggers additional 
actions that assure the intended function of affected components will be 
maintained during the period of extended operation.

3.4.2.2.4.2 Heat Exchanger Tubes Exposed to Lubricating Oil

Reduction of heat transfer due to fouling could occur for heat exchanger tubes 
exposed to lubricating oil. 

BVPS manages Steam and Power Conversion System heat exchanger 
components exposed to lubricating oil with a combination of the Lubricating Oil 
Analysis Program (Section B.2.24) and the One-Time Inspection Program 
(Section B.2.30). The Lubricating Oil Analysis Program maintains oil systems 
contaminants (primarily water and particulates) within acceptable limits, thereby 
preserving an environment that is not conducive to loss of material, cracking or 
reduction of heat transfer. The One-Time Inspection Program provides an 
inspection that either verifies that unacceptable degradation is not occurring or 
triggers additional actions that assure the intended function of affected 
components will be maintained during the period of extended operation.

3.4.2.2.5 Loss of Material Due to General, Pitting, Crevice and 
Microbiologically-Influenced Corrosion

3.4.2.2.5.1 Steel Piping Components and Tanks Exposed to Soil

Loss of material due to general, pitting and crevice corrosion, and MIC could 
occur in steel (with or without coating or wrapping) piping, piping components, 
piping elements and tanks exposed to soil. 

Buried piping in the Auxiliary Feedwater System is managed by the Buried Piping 
and Tanks Inspection Program (Section B.2.8). The program includes preventive 
measures to mitigate corrosion (e.g., coatings and wrappings required by design), 
and inspections to manage the effects of corrosion on the pressure-retaining 
capability of buried steel and stainless steel components. Preventive measures 
are in accordance with standard industry practice for maintaining external 
coatings and wrappings. Buried components will be inspected when excavated 
during maintenance or a planned inspection.

The exterior of the bottom of the Primary Plant Demineralized Water Storage 
Tank is protected by construction or treatment methods intended to preclude 
water from the tank bottom, and the tank is located within a concrete structure. 
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These features are expected to exclude air and water from the bottom of the tank. 
However, verification of the absence of air and water is impractical, and the tank 
was evaluated as if it may be exposed to air and water. The tank is mounted on a 
concrete slab. While the tank is not in contact with soil, the environment is 
presented as "Soil," as this environment approximates the potentially wetted 
concrete–steel interface. Loss of material for this component will be managed by 
the One-Time Inspection Program (Section B.2.30). The One-Time Inspection 
Program provides an inspection that either verifies that unacceptable degradation 
is not occurring or triggers additional actions that assure the intended function of 
affected components will be maintained during the period of extended operation.

3.4.2.2.5.2 Steel Heat Exchanger Components Exposed to 
Lubricating Oil

Loss of material due to general, pitting and crevice corrosion, and MIC could 
occur in steel heat exchanger components exposed to lubricating oil.

The Auxiliary Feedwater System heat exchanger components are fabricated from 
copper alloys, stainless steel and gray cast iron. Only the stainless steel and 
copper alloy heat exchanger components are exposed to lubricating oil. See 
Further Evaluation for Section 3.4.2.2.4.1 and Section 3.4.2.2.4.2. Therefore, this 
item is not applicable to BVPS.

3.4.2.2.6 Cracking Due to Stress Corrosion Cracking (SCC)

Cracking due to SCC could occur in stainless steel piping, piping components, 
and piping elements, tanks, and heat exchanger components exposed to steam 
or treated water greater than 140ºF, and for stainless steel piping, piping 
components, and piping elements exposed to steam. 

The BVPS stainless steel components that are exposed to steam and are in-
scope for license renewal were compared to NUREG-1801 rows for Treated water 
>140ºF. No components were compared to NUREG-1801 rows for the Steam 
environment, therefore item 3.4.1-13 is not applicable. BVPS manages stainless 
steel piping components exposed to treated water with a combination of the Water 
Chemistry Program (Section B.2.42) together with the One-Time Inspection 
Program (Section B.2.30). The steam-driven auxiliary feedwater pump turbine is 
also aligned to this item. The aging effect is also applicable to nickel alloy in 
treated water environments exceeding 500ºF. The Water Chemistry Program 
provides for monitoring and controlling of water chemistry using site procedures 
and processes for the prevention or mitigation of the cracking and loss of material 
aging effects. The One-Time Inspection Program provides an inspection that 
either verifies that unacceptable degradation is not occurring or triggers additional 
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actions that assure the intended function of affected components will be 
maintained during the period of extended operation.

3.4.2.2.7 Loss of Material Due to Pitting and Crevice Corrosion

3.4.2.2.7.1 Stainless Steel, Aluminum, and Copper Alloy 
Components Exposed to Treated Water

Loss of material due to pitting and crevice corrosion could occur for stainless 
steel, aluminum, and copper alloy piping, piping components and piping elements 
and for stainless steel tanks and heat exchanger components exposed to treated 
water. 

BVPS manages loss of material for piping components, heat exchangers and 
tanks exposed to treated water with a combination of the Water Chemistry 
Program (Section B.2.42) together with the One-Time Inspection Program 
(Section B.2.30). The steam-driven auxiliary feedwater pump turbine is also 
aligned to this item. The Water Chemistry Program provides for monitoring and 
controlling of water chemistry using site procedures and processes for the 
prevention or mitigation of the cracking and loss of material aging effects. The 
One-Time Inspection Program provides an inspection that either verifies that 
unacceptable degradation is not occurring or triggers additional actions that 
assure the intended function of affected components will be maintained during the 
period of extended operation.

Heat exchangers in the Building Services Hot Water Heating System also align to 
this row.

3.4.2.2.7.2 Stainless Steel Piping Components Exposed to Soil

Loss of material due to pitting and crevice corrosion could occur for stainless steel 
piping, piping components, and piping elements exposed to soil.

Buried stainless steel piping in the Condensate and Water Treatment Systems is 
managed by the Buried Piping and Tanks Inspection Program (Section B.2.8). 
The program includes preventive measures to mitigate corrosion (e.g., coatings 
and wrappings required by design), and inspections to manage the effects of 
corrosion on the pressure-retaining capability of buried steel and stainless steel 
components. Preventive measures are in accordance with standard industry 
practice for maintaining external coatings and wrappings. Buried components will 
be inspected when excavated during maintenance or a planned inspection.
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The demineralized water storage tanks used to supply the Unit 1 dedicated 
auxiliary feedwater pump and the Unit 2 auxiliary feedwater pumps are supported 
on concrete pads. Provisions are made to exclude water from the exterior of the 
tank bottom surfaces by means of an oil sand bedding, and the safety-related 
Unit 2 tank is housed within a concrete structure. While the tanks are not in 
contact with soil, the environment is presented as “Soil,” as this environment 
approximates the potentially wetted concrete and oil sand / stainless steel 
interface. Loss of material for these components will be managed by the One-
Time Inspection Program (Section B.2.30). The One-Time Inspection Program 
provides an inspection that either verifies that unacceptable degradation is not 
occurring, or triggers additional actions that assure the intended function of 
affected components will be maintained during the period of extended operation.

3.4.2.2.7.3 Copper Alloy Piping Components Exposed to 
Lubricating Oil

Loss of material due to pitting and crevice corrosion could occur for copper alloy 
piping, piping components, and piping elements exposed to lubricating oil. 

BVPS manages Auxiliary Feedwater System copper alloy piping and heat 
exchanger components exposed to lubricating oil with a combination of the 
Lubricating Oil Analysis Program (Section B.2.24) and the One-Time Inspection 
Program (Section B.2.30). The Lubricating Oil Analysis Program maintains oil 
systems contaminants (primarily water and particulates) within acceptable limits, 
thereby preserving an environment that is not conducive to loss of material, 
cracking or reduction of heat transfer. The One-Time Inspection Program provides 
an inspection that either verifies that unacceptable degradation is not occurring or 
triggers additional actions that assure the intended function of affected 
components will be maintained during the period of extended operation.

3.4.2.2.8 Loss of Material Due to Pitting, Crevice, and 
Microbiologically-Influenced Corrosion

Loss of material due to pitting, crevice, and MIC could occur in stainless steel 
piping, piping components, piping elements, and heat exchanger components 
exposed to lubricating oil.

BVPS manages Auxiliary Feedwater System stainless steel piping and heat 
exchanger components exposed to lubricating oil with a combination of the 
Lubricating Oil Analysis Program (Section B.2.24) and the One-Time Inspection 
Program (Section B.2.30). The Lubricating Oil Analysis Program maintains oil 
systems contaminants (primarily water and particulates) within acceptable limits, 
thereby preserving an environment that is not conducive to loss of material, 
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cracking or reduction of heat transfer. The One-Time Inspection Program provides 
an inspection that either verifies that unacceptable degradation is not occurring or 
triggers additional actions that assure the intended function of affected 
components will be maintained during the period of extended operation.

3.4.2.2.9 Loss of Material Due to General, Pitting, and Crevice, and 
Galvanic Corrosion

Loss of material due to general, pitting, crevice, and galvanic corrosion can occur 
for steel heat exchanger components exposed to treated water. 

NUREG-1800 Table 3.4-1 does not contain a pointer to Further Evaluation 
Section 3.4.2.2.9. However, item 3.4.1-05 (BWR only item) Further Evaluation 
column points to NUREG-1800, Section 3.4.2.2.2.9, which is assumed to be a link 
to this Section (3.4.2.2.9). BVPS Condensate System heat exchanger 
components exposed to treated water are not within the scope of license renewal,
and the NUREG-1801 row that aligns to this Further Evaluation item is specific to 
BWRs. Therefore, this item is not applicable to BVPS.

3.4.2.2.10 Quality Assurance for 
Aging Management of Nonsafety-related Components

See Appendix B, Section B.1.3, for discussion of BVPS quality assurance 
procedures and administrative controls for aging management programs.

3.4.2.3 Time-Limited Aging Analyses

The following Time-Limited Aging Analyses (TLAAs) are associated with Steam and Power 
Conversion System components. The section of the application that contains the TLAA review 
results is indicated in parentheses.

1. Cumulative Fatigue Damage (Section 4.3, Metal Fatigue)

3.4.3 CONCLUSION

The Steam and Power Conversion Systems components/commodities having aging effects 
requiring management have been evaluated, and aging management programs have been 
selected to manage the aging effects. A description of the aging management programs is 
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provided in Appendix B, along with a demonstration that the identified aging effects will be 
managed for the period of extended operation.

Therefore, based on the demonstration provided in Appendix B, the effects of aging will be 
adequately managed so that there is reasonable assurance that the intended functions of Steam 
and Power Conversion Systems components/commodities will be maintained consistent with the 
current licensing basis during the period of extended operation.
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3.5 AGING MANAGEMENT OF 
CONTAINMENTS, STRUCTURES, AND 
COMPONENT SUPPORTS

3.5.1 INTRODUCTION

This section provides the results of the aging management review for structural components and 
commodities that are subject to aging management review. The following listed structures are 
addressed in this chapter. A link to the associated structure description section in Chapter 2 is 
also provided.  

• Alternate Intake Structure (Common) (Section 3.5.2.1.1) / (Section 2.4.1)
• Auxiliary Building (Section 3.5.2.1.2) / (Section 2.4.2)
• Boric Acid Tank Building (Unit 1 only) (Section 3.5.2.1.3) / (Section 2.4.3)
• Cable Tunnel (Section 3.5.2.1.4) / (Section 2.4.4)
• Chemical Addition Building (Unit 1 only) (Section 3.5.2.1.5) / (Section 2.4.5)
• Condensate Polishing Building (Unit 2 only) (Section 3.5.2.1.6) / (Section 2.4.6)
• Control Building (Unit 2 only) (Section 3.5.2.1.7) / (Section 2.4.7)
• Decontamination Building (Section 3.5.2.1.8) / (Section 2.4.8)
• Diesel Generator Building (Section 3.5.2.1.9) / (Section 2.4.9)
• Emergency Outfall Structure (Unit 2 only) (Section 3.5.2.1.10) / (Section 2.4.10)
• Emergency Response Facility Diesel Generator Building (Common) 

(Section 3.5.2.1.11) / (Section 2.4.11)
• Emergency Response Facility Substation Building (Common) (Section 3.5.2.1.12) 

(Section 2.4.12)
• Equipment Hatch Platform (Section 3.5.2.1.13) / (Section 2.4.13)
• Fuel Building (Section 3.5.2.1.14) / (Section 2.4.14)
• Gaseous Waste Storage Vault (Section 3.5.2.1.15) / (Section 2.4.15)
• Guard House (Common) (Section 3.5.2.1.16) / (Section 2.4.16)
• Intake Structure (Common) (Section 3.5.2.1.17) / (Section 2.4.17)
• Main Steam and Cable Vault (Section 3.5.2.1.18) / (Section 2.4.18)
• Pipe Tunnel (Section 3.5.2.1.19) / (Section 2.4.19)
• Primary Demineralized Water Storage Tank Pad and Enclosure 

(Section 3.5.2.1.20) / (Section 2.4.20)
• Primary Water Storage Building (Unit 1 only) (Section 3.5.2.1.21) / 

(Section 2.4.21)
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• Reactor Containment Building (Section 3.5.2.1.22) / (Section 2.4.22)
• Refueling Water Storage Tank and Chemical Addition Tank Pad and 

Surroundings (Section 3.5.2.1.23) / (Section 2.4.23)
• Relay Building (Common) (Section 3.5.2.1.24) / (Section 2.4.24)
• Safeguards Building (Section 3.5.2.1.25) / (Section 2.4.25)
• Service Building (Section 3.5.2.1.26) / (Section 2.4.26)
• Solid Waste Building (Unit 1 only) (Section 3.5.2.1.27) / (Section 2.4.27)
• South Office and Shops Building (Common) (Section 3.5.2.1.28) / 

(Section 2.4.28)
• Steam Generator Drain Tank Structure (Unit 1 only) (Section 3.5.2.1.29) / 

(Section 2.4.29)
• Switchyard (Common) (Section 3.5.2.1.30) / (Section 2.4.30)
• Turbine Building (Section 3.5.2.1.31) / (Section 2.4.31)
• Valve Pit (Section 3.5.2.1.32) / (Section 2.4.32)
• Waste Handling Building (Unit 2 only) (Section 3.5.2.1.33) / (Section 2.4.33)
• Water Treatment Building (Unit 1 only) (Section 3.5.2.1.34) / (Section 2.4.34)
• Yard Structures (Section 3.5.2.1.35) / (Section 2.4.35)
• Bulk Structural Commodities (Section 3.5.2.1.36) / (Section 2.4.36)

Table 3.5.1, Summary of Aging Management Evaluations in Chapters II and III of NUREG-1801 
for Containments, Structures, and Component Supports, provides the summary of the programs 
evaluated in NUREG-1801 [Reference 1.3-5] for structures and component supports. Hyperlinks 
are provided to the program evaluations in Appendix B.  

3.5.2 RESULTS

The following tables summarize the results of aging management reviews and the NUREG-1801 
comparison for structures and component supports.  

• Table 3.5.2-1 Alternate Intake Structure (Common) –  
Summary of Aging Management Evaluation

• Table 3.5.2-2 Auxiliary Building –  
Summary of Aging Management Evaluation

• Table 3.5.2-3 Boric Acid Tank Building (Unit 1 only) –  
Summary of Aging Management Evaluation
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• Table 3.5.2-4 Cable Tunnel –  
Summary of Aging Management Evaluation

• Table 3.5.2-5 Chemical Addition Building (Unit 1 only) –  
Summary of Aging Management Evaluation

• Table 3.5.2-6 Condensate Polishing Building (Unit 2 only) –  
Summary of Aging Management Evaluation

• Table 3.5.2-7 Control Building (Unit 2 only) –  
Summary of Aging Management Evaluation

• Table 3.5.2-8 Decontamination Building –  
Summary of Aging Management Evaluation

• Table 3.5.2-9 Diesel Generator Building –  
Summary of Aging Management Evaluation

• Table 3.5.2-10 Emergency Outfall (Unit 2 only) –  
Summary of Aging Management Evaluation

• Table 3.5.2-11 Emergency Response Facility Diesel Generator Building (Common) –  
Summary of Aging Management Evaluation

• Table 3.5.2-12 Emergency Response Facility Substation Building (Common) –  
Summary of Aging Management Evaluation

• Table 3.5.2-13 Equipment Hatch Platform –  
Summary of Aging Management Evaluation

• Table 3.5.2-14 Fuel Building –  
Summary of Aging Management Evaluation

• Table 3.5.2-15 Gaseous Waste Storage Vault –  
Summary of Aging Management Evaluation

• Table 3.5.2-16 Guard House (Common) –  
Summary of Aging Management Evaluation

• Table 3.5.2-17 Intake Structure (Common) –  
Summary of Aging Management Evaluation

• Table 3.5.2-18 Main Steam and Cable Vault –  
Summary of Aging Management Evaluation
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• Table 3.5.2-19 Pipe Tunnel –  
Summary of Aging Management Evaluation

• Table 3.5.2-20 Primary Demineralized Water Storage Tank Pad and Enclosure –  
Summary of Aging Management Evaluation

• Table 3.5.2-21 Primary Water Storage Building (Unit 1 only) –  
Summary of Aging Management Evaluation

• Table 3.5.2-22 Reactor Containment Building –  
Summary of Aging Management Evaluation

• Table 3.5.2-23 Refueling Water Storage Tank and Chemical Addition Tank Pad and 
Surroundings –  
Summary of Aging Management Evaluation

• Table 3.5.2-24 Relay Building (Common) –  
Summary of Aging Management Evaluation

• Table 3.5.2-25 Safeguards Building –  
Summary of Aging Management Evaluation

• Table 3.5.2-26 Service Building –  
Summary of Aging Management Evaluation

• Table 3.5.2-27 Solid Waste Building (Unit 1 only) –  
Summary of Aging Management Evaluation

• Table 3.5.2-28 South Office and Shops Building (Common) –  
Summary of Aging Management Evaluation

• Table 3.5.2-29 Steam Generator Drain Tank Structure (Unit 1 only) –  
Summary of Aging Management Evaluation

• Table 3.5.2-30 Switchyard (Common) –  
Summary of Aging Management Evaluation

• Table 3.5.2-31 Turbine Building –  
Summary of Aging Management Evaluation

• Table 3.5.2-32 Valve Pit –  
Summary of Aging Management Evaluation

• Table 3.5.2-33 Waste Handling Building (Unit 2 only) –  
Summary of Aging Management Evaluation
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• Table 3.5.2-34 Water Treatment Building (Unit 1 only) –  
Summary of Aging Management Evaluation

• Table 3.5.2-35 Yard Structures –  
Summary of Aging Management Evaluation

• Table 3.5.2-36 Bulk Structural Commodities –  
Summary of Aging Management Evaluation

3.5.2.1 Materials, Environment, 
Aging Effects Requiring Management and 
Aging Management Programs

The following sections list the materials, environments, aging effects requiring management, and 
aging management programs for structures and component supports subject to aging 
management review. Programs are described in Appendix B. Further details are provided in the 
structure and commodities tables.  

3.5.2.1.1 Alternate Intake Structure (Common)

Materials

Alternate Intake Structure components subject to aging management review are 
constructed of the following materials.

• Alloy steel
• Carbon steel
• Concrete
• Galvanized steel

Environment

Alternate Intake Structure components subject to aging management review are 
exposed to the following environments.

• Below grade 
• Exposed to raw water
• Exposed to weather 
• Protected from weather
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Aging Effects Requiring Management

The following aging effects associated with Alternate Intake Structure components 
require management.

• Cracking 
• Loss of material

Aging Management Programs

The following aging management program is credited for managing the effects of 
aging on Alternate Intake Structure components.

• Structures Monitoring (Section B.2.39)

3.5.2.1.2 Auxiliary Building

Materials

Auxiliary Building components subject to aging management review are 
constructed of the following materials.

• Carbon steel
• Concrete
• Concrete block
• Galvanized steel
• Stainless steel

Environment

Auxiliary Building components subject to aging management review are exposed
to the following environments.

• Below grade
• Exposed to weather
• Protected from weather
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Aging Effects Requiring Management

The following aging effects associated with Auxiliary Building components require 
management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Auxiliary Building components.

• Boric Acid Corrosion (Section B.2.7)
• Fire Protection (Section B.2.16)
• Masonry Wall (Section B.2.25)
• Structures Monitoring (Section B.2.39)

3.5.2.1.3 Boric Acid Tank Building (Unit 1 only)

Materials

Boric Acid Tank Building components subject to aging management review are 
constructed of the following materials.

• Carbon steel
• Concrete
• Galvanized steel

Environment

Boric Acid Tank Building components subject to aging management review are 
exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather
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Aging Effects Requiring Management

The following aging effects associated with Boric Acid Tank Building components 
require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Boric Acid Tank Building components.

• Boric Acid Corrosion (Section B.2.7)
• Structures Monitoring (Section B.2.39)

3.5.2.1.4 Cable Tunnel

Materials

Cable Tunnel components subject to aging management review are constructed 
of the following material.

• Concrete

Environment

Cable Tunnel components subject to aging management review are exposed to 
the following environments.

• Below grade
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Cable Tunnel components require 
management.

• None
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Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Cable Tunnel components. [See Note 501 for explanation of program 
assignments.]

• Fire Protection (Section B.2.16)
• Structures Monitoring (Section B.2.39)

3.5.2.1.5 Chemical Addition Building (Unit 1 only)

Materials

Chemical Addition Building components subject to aging management review are 
constructed of the following materials.

• Carbon steel 
• Concrete
• Galvanized steel

Environment

Chemical Addition Building components subject to aging management review are 
exposed to the following environments.

• Exposed to weather 
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Chemical Addition Building 
components require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management program is credited for managing the effects of 
aging on Chemical Addition Building components.

• Structures Monitoring (Section B.2.39)
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3.5.2.1.6 Condensate Polishing Building (Unit 2 only)

Materials

Condensate Polishing Building components subject to aging management review 
are constructed of the following materials.

• Carbon steel 
• Concrete
• Galvanized steel

Environment

Condensate Polishing Building components subject to aging management review 
are exposed to the following environments.

• Below grade
• Exposed to weather 
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Condensate Polishing Building 
components require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management program is credited for managing the effects of 
aging on Condensate Polishing Building components.

• Structures Monitoring (Section B.2.39)

3.5.2.1.7 Control Building (Unit 2 only)

Materials

Control Building components subject to aging management review are 
constructed of the following materials.

• Carbon steel 
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• Concrete
• Concrete block
• Galvanized steel

Environment

Control Building components subject to aging management review are exposed to 
the following environments.

• Below grade
• Exposed to weather 
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Control Building components require 
management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Control Building components.

• Fire Protection (Section B.2.16)
• Masonry Wall (Section B.2.25)
• Structures Monitoring (Section B.2.39)

3.5.2.1.8 Decontamination Building

Materials

Decontamination Building components subject to aging management review are 
constructed of the following materials.

• Carbon steel
• Concrete
• Galvanized steel
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Environment

Decontamination Building components subject to aging management review are 
exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Decontamination Building 
components require management.

• Cracking (Unit 2 only)
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Decontamination Building components.

• Boric Acid Corrosion (Section B.2.7)
• Structures Monitoring (Section B.2.39)

3.5.2.1.9 Diesel Generator Building

Materials

Diesel Generator Building components subject to aging management review are 
constructed of the following material.

• Concrete

Environment

Diesel Generator Building components subject to aging management review are 
exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather
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Aging Effects Requiring Management

The following aging effects associated with Diesel Generator Building 
components require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Diesel Generator Building components.

• Fire Protection (Section B.2.16)
• Structures Monitoring (Section B.2.39)

3.5.2.1.10 Emergency Outfall Structure (Unit 2 only)

Materials

Emergency Outfall Structure components subject to aging management review 
are constructed of the following material.

• Concrete

Environment

Emergency Outfall Structure components subject to aging management review 
are exposed to the following environments.

• Below grade
• Exposed to raw water
• Exposed to weather

Aging Effects Requiring Management

The following aging effects associated with Emergency Outfall Structure 
components require management.

• Cracking
• Loss of material
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Aging Management Programs

The following aging management program is credited for managing the effects of 
aging on Emergency Outfall Structure components.

• Structures Monitoring (Section B.2.39)

3.5.2.1.11 Emergency Response Facility 
Diesel Generator Building (Common)

Materials

Emergency Response Facility Diesel Generator Building components subject to 
aging management review are constructed of the following materials.

• Carbon steel
• Concrete

Environment

Emergency Response Facility Diesel Generator Building components subject to 
aging management review are exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Emergency Response Facility Diesel 
Generator Building components require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management program is credited for managing the effects of 
aging on Emergency Response Facility Diesel Generator Building components.

• Structures Monitoring (Section B.2.39)
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3.5.2.1.12 Emergency Response Facility 
Substation Building (Common)

Materials

Emergency Response Facility Substation Building components subject to aging 
management review are constructed of the following materials.

• Carbon steel
• Concrete
• Concrete block
• Galvanized steel

Environment

Emergency Response Facility Substation Building components subject to aging 
management review are exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Emergency Response Facility 
Substation Building components require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Emergency Response Facility Substation Building components.

• Masonry Wall (Section B.2.25)
• Structures Monitoring (Section B.2.39)
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3.5.2.1.13 Equipment Hatch Platform

Materials

Equipment Hatch Platform components subject to aging management review are 
constructed of the following material.

• Concrete

Environment

Equipment Hatch Platform components subject to aging management review are 
exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Equipment Hatch Platform 
components require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management program is credited for managing the effects of 
aging on Equipment Hatch Platform components.

• Structures Monitoring (Section B.2.39)

3.5.2.1.14 Fuel Building

Materials

Fuel Building components subject to aging management review are constructed 
of the following materials.

• Boral (Unit 1 only)
• Carbon steel
• Concrete
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• Concrete block (Unit 1 only)
• Galvanized steel
• Stainless steel

Environment

Fuel Building components subject to aging management review are exposed to 
the following environments.

• Below grade
• Exposed to treated water
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Fuel Building components require 
management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Fuel Building components.

• Boric Acid Corrosion (Section B.2.7)
• Fire Protection (Section B.2.16)
• Masonry Wall (Section B.2.25) (Unit 1 only)
• Structures Monitoring (Section B.2.39)
• Water Chemistry (Section B.2.42)

3.5.2.1.15 Gaseous Waste Storage Vault

Materials

Gaseous Waste Storage Vault components subject to aging management review 
are constructed of the following materials.

• Carbon steel (Unit 2 only)
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• Concrete
• Galvanized steel (Unit 1 only)

Environment

Gaseous Waste Storage Vault components subject to aging management review 
are exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Gaseous Waste Storage Vault 
components require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management program is credited for managing the effects of 
aging on Gaseous Waste Storage Vault components.

• Structures Monitoring (Section B.2.39)

3.5.2.1.16 Guard House (Common)

Materials

Guard House components subject to aging management review are constructed 
of the following materials.

• Carbon steel
• Concrete
• Concrete block
• Galvanized steel
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Environment

Guard House components subject to aging management review are exposed to 
the following environments.

• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Guard House components require 
management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Guard House components.

• Masonry Wall (Section B.2.25)
• Structures Monitoring (Section B.2.39)

3.5.2.1.17 Intake Structure (Common)

Materials

Intake Structure components subject to aging management review are 
constructed of the following materials.

• Carbon steel
• Concrete
• Galvanized steel
• Stainless steel

Environment

Intake Structure components subject to aging management review are exposed to 
the following environments.

• Below grade
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• Exposed to raw water
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Intake Structure components require 
management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Intake Structure components.

• Fire Protection (Section B.2.16)
• Structures Monitoring (Section B.2.39)

3.5.2.1.18 Main Steam and Cable Vault

Materials

Main Steam and Cable Vault components subject to aging management review 
are constructed of the following materials.

• Carbon steel
• Concrete
• Concrete block
• Galvanized steel (Unit 2 only)
• Stainless steel (Unit 2 only)

Environment

Main Steam and Cable Vault components subject to aging management review 
are exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather
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Aging Effects Requiring Management

The following aging effects associated with Main Steam and Cable Vault 
components require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Main Steam and Cable Vault components.

• Boric Acid Corrosion (Section B.2.7)
• Fire Protection (Section B.2.16)
• Masonry Wall (Section B.2.25)
• Structures Monitoring (Section B.2.39)

3.5.2.1.19 Pipe Tunnel

Materials

Pipe Tunnel components subject to aging management review are constructed of 
the following material.

• Concrete

Environment

Pipe Tunnel components subject to aging management review are exposed to the 
following environments.

• Below grade
• Exposed to weather (Unit 1 only)
• Protected from weather (Unit 2 only)

Aging Effects Requiring Management

The following aging effects associated with Pipe Tunnel components require 
management.

• Cracking (Unit 1 only)
• Loss of material (Unit 1 only)
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Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Pipe Tunnel components.

• Fire Protection (Section B.2.16) (Unit 1 only)
• Structures Monitoring (Section B.2.39)

3.5.2.1.20 Primary Demineralized Water Storage Tank 
Pad and Enclosure

Materials

Primary Demineralized Water Storage Tank Pad and Enclosure components 
subject to aging management review are constructed of the following materials.

• Carbon steel
• Concrete
• Galvanized steel

Environment

Primary Demineralized Water Storage Tank Pad and Enclosure components 
subject to aging management review are exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Primary Demineralized Water Storage 
Tank Pad and Enclosure components require management.

• Cracking
• Loss of material
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Technical Information
Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Primary Demineralized Water Storage Tank Pad and Enclosure 
components.

• Fire Protection (Section B.2.16) (Unit 1 only)
• Structures Monitoring (Section B.2.39)

3.5.2.1.21 Primary Water Storage Building (Unit 1 only)

Materials

Primary Water Storage Building components subject to aging management review 
are constructed of the following material.

• Concrete

Environment

Primary Water Storage Building components subject to aging management review 
are exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Primary Water Storage Building 
components require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management program is credited for managing the effects of 
aging on Primary Water Storage Building components.

• Structures Monitoring (Section B.2.39)
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3.5.2.1.22 Reactor Containment Building

Materials

Reactor Containment Building components subject to aging management review 
are constructed of the following materials.

• Alloy steel
• Carbon steel
• Concrete
• Elastomer
• Galvanized steel (Unit 1 only)
• Lead

• Lubrite®

• Stainless steel

Environment

Reactor Containment Building components subject to aging management review 
are exposed to the following environments.

• Below grade
• Exposed to treated water
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Reactor Containment Building 
components require management.

• Cracking
• Cumulative fatigue damage
• Loss of material
• Loss of sealing

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Reactor Containment Building components.

• 10 CFR Part 50, Appendix J (Section B.2.1)
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• ASME Section XI, Subsection IWE (Section B.2.3)
• ASME Section XI, Subsection IWF (Section B.2.4)
• ASME Section XI, Subsection IWL (Section B.2.5)
• Boric Acid Corrosion (Section B.2.7)
• Structures Monitoring (Section B.2.39)
• Water Chemistry (Section B.2.42)

3.5.2.1.23 Refueling Water Storage Tank and Chemical Addition Tank 
Pad and Surroundings

Materials

Refueling Water Storage Tank and Chemical Addition Tank Pad and 
Surroundings components subject to aging management review are constructed 
of the following materials.

• Carbon steel
• Concrete

Environment

Refueling Water Storage Tank and Chemical Addition Tank Pad and 
Surroundings components subject to aging management review are exposed to 
the following environments.

• Below grade
• Exposed to weather

Aging Effects Requiring Management

The following aging effects associated with Refueling Water Storage Tank and 
Chemical Addition Tank Pad and Surroundings components require 
management.

• Cracking
• Loss of material
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Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Refueling Water Storage Tank and Chemical Addition Tank Pad and 
Surroundings components.

• Fire Protection (Section B.2.16) (Unit 1 only)
• Structures Monitoring (Section B.2.39)

3.5.2.1.24 Relay Building (Common)

Materials

Relay Building components subject to aging management review are constructed 
of the following materials.

• Carbon steel
• Concrete
• Concrete block
• Galvanized steel

Environment

Relay Building components subject to aging management review are exposed to 
the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Relay Building components require 
management.

• Cracking
• Loss of material
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Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Relay Building components.

• Masonry Wall (Section B.2.25)
• Structures Monitoring (Section B.2.39)

3.5.2.1.25 Safeguards Building

Materials

Safeguards Building components subject to aging management review are 
constructed of the following materials.

• Carbon steel
• Concrete

Environment

Safeguards Building components subject to aging management review are 
exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Safeguards Building components 
require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Safeguards Building components.

• Fire Protection (Section B.2.16)
• Structures Monitoring (Section B.2.39)
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3.5.2.1.26 Service Building

Materials

Service Building components subject to aging management review are 
constructed of the following materials.

• Carbon steel
• Concrete
• Concrete block
• Galvanized steel
• Stainless steel (Unit 2 only)

Environment

Service Building components subject to aging management review are exposed
to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Service Building components require 
management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Service Building components.

• Boric Acid Corrosion (Section B.2.7) (Unit 2 only)
• Fire Protection (Section B.2.16)
• Masonry Wall (Section B.2.25)
• Structures Monitoring (Section B.2.39)
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3.5.2.1.27 Solid Waste Building (Unit 1 only)

Materials

Solid Waste Building components subject to aging management review are 
constructed of the following materials.

• Carbon steel
• Concrete
• Galvanized steel

Environment

Solid Waste Building components subject to aging management review are 
exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Solid Waste Building components 
require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management program is credited for managing the effects of 
aging on Solid Waste Building components.

• Structures Monitoring (Section B.2.39)

3.5.2.1.28 South Office and Shops Building (Common)

Materials

South Office and Shops Building components subject to aging management 
review are constructed of the following materials.

• Carbon steel
• Concrete
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Environment

South Office and Shops Building components subject to aging management 
review are exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with South Office and Shops Building 
components require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management program is credited for managing the effects of 
aging on South Office and Shops Building components.

• Structures Monitoring (Section B.2.39)

3.5.2.1.29 Steam Generator Drain Tank Structure (Unit 1 only)

Materials

Steam Generator Drain Tank Structure components subject to aging management 
review are constructed of the following material.

• Concrete

Environment

Steam Generator Drain Tank Structure components subject to aging management 
review are exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather
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Aging Effects Requiring Management

The following aging effects associated with Steam Generator Drain Tank 
Structure components require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management program is credited for managing the effects of 
aging on Steam Generator Drain Tank Structure components.

• Structures Monitoring (Section B.2.39)

3.5.2.1.30 Switchyard (Common)

Materials

Switchyard components subject to aging management review are constructed of 
the following materials.

• Alloy steel
• Concrete
• Wood

Environment

Switchyard components subject to aging management review are exposed to the 
following environments.

• Below grade
• Exposed to weather

Aging Effects Requiring Management

The following aging effects associated with Switchyard components require 
management.

• Change in material properties
• Loss of material
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Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Switchyard components.

• Electrical Wooden Poles/Structures Inspection (Unit 2 only) 
(Section B.2.13)

• Structures Monitoring (Section B.2.39)

3.5.2.1.31 Turbine Building

Materials

Turbine Building components subject to aging management review are 
constructed of the following materials.

• Carbon steel
• Concrete
• Concrete block
• Galvanized steel

Environment

Turbine Building components subject to aging management review are exposed
to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Turbine Building components require 
management.

• Cracking
• Loss of material
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Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Turbine Building components.

• Masonry Wall (Section B.2.25)
• Structures Monitoring (Section B.2.39)

3.5.2.1.32 Valve Pit

Materials

Valve Pit components subject to aging management review are constructed of the 
following materials.

• Carbon steel (Unit 2 only)
• Concrete

Environment

Valve Pit components subject to aging management review are exposed to the 
following environments.

• Below grade
• Exposed to raw water
• Exposed to weather (Unit 2 only)
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Valve Pit components require 
management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Valve Pit components.

• Fire Protection (Section B.2.16) (Unit 2 only)
• Structures Monitoring (Section B.2.39)
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3.5.2.1.33 Waste Handling Building (Unit 2 only)

Materials

Waste Handling Building components subject to aging management review are 
constructed of the following materials.

• Carbon steel
• Concrete
• Galvanized steel

Environment

Waste Handling Building components subject to aging management review are 
exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Waste Handling Building components 
require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Waste Handling Building components.

• Boric Acid Corrosion (Section B.2.7)
• Structures Monitoring (Section B.2.39)
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3.5.2.1.34 Water Treatment Building (Unit 1 only)

Materials

Water Treatment Building components subject to aging management review are 
constructed of the following materials.

• Carbon steel
• Concrete
• Galvanized steel

Environment

Water Treatment Building components subject to aging management review are 
exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Water Treatment Building components 
require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management program is credited for managing the effects of 
aging on Water Treatment Building components.

• Structures Monitoring (Section B.2.39)

3.5.2.1.35 Yard Structures

Materials

Yard Structures components subject to aging management review are 
constructed of the following materials.

• Aluminum
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• Carbon steel
• Concrete

Environment

Yard Structures components subject to aging management review are exposed to 
the following environments.

• Below grade
• Exposed to weather

Aging Effects Requiring Management

The following aging effects associated with Yard Structures components require 
management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management program is credited for managing the effects of 
aging on Yard Structures components.

• Structures Monitoring (Section B.2.39)

3.5.2.1.36 Bulk Structural Commodities

Bulk Structural Commodities consist of the following six categories of structural 
components, organized by materials of construction:  

• Steel and Other Metals (Section 3.5.2.1.36.1)
• Concrete (Section 3.5.2.1.36.2)
• Elastomers (Section 3.5.2.1.36.3)
• Fire Barriers (Section 3.5.2.1.36.4)
• Miscellaneous Materials (PVC and non-metallic insulation)

(Section 3.5.2.1.36.5)
• Threaded Fasteners (Section 3.5.2.1.36.6)
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3.5.2.1.36.1 Steel and Other Metals

Materials

Bulk Structural Commodities (Steel and Other Metals) subject to aging 
management review are constructed of the following materials.

• Aluminum
• Carbon steel
• Copper
• Galvanized steel
• Stainless steel

Environment

Bulk Structural Commodities (Steel and Other Metals) subject to aging 
management review are exposed to the following environments.

• Exposed to raw water
• Exposed to treated water
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Bulk Structural Commodities (Steel 
and Other Metals) require management.

• Cracking
• Cumulative fatigue damage
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Bulk Structural Commodities (Steel and Other Metals).

• ASME Section XI, Subsection IWF (Section B.2.4)
• Boric Acid Corrosion (Section B.2.7)
• Fire Protection (Section B.2.16)
• Inspection of Overhead Heavy Load and Light Load (Related to 

Refueling) Handling Systems (Section B.2.23)
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• Structures Monitoring (Section B.2.39)
• Water Chemistry (Section B.2.42)

3.5.2.1.36.2 Concrete

Materials

Bulk Structural Commodities (Concrete) subject to aging management review are 
constructed of the following material.

• Concrete

Environment

Bulk Structural Commodities (Concrete) subject to aging management review are 
exposed to the following environments.

• Below grade
• Exposed to raw water
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Bulk Structural Commodities 
(Concrete) require management.

• Cracking
• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Bulk Structural Commodities (Concrete).

• Fire Protection (Section B.2.16)
• Structures Monitoring (Section B.2.39)
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3.5.2.1.36.3 Elastomers

Materials

Bulk Structural Commodities (Elastomers) subject to aging management review 
are constructed of the following materials.

• Elastomer
• Elastomer (non-rubber)
• Elastomer / Built-up roofing
• Rubber

Environment

Bulk Structural Commodities (Elastomers) subject to aging management review 
are exposed to the following environments.

• Below grade
• Exposed to treated water
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Bulk Structural Commodities 
(Elastomers) require management.

• Change in material properties
• Cracking

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Bulk Structural Commodities (Elastomers).

• 10 CFR Part 50, Appendix J (Section B.2.1)
• ASME Section XI, Subsection IWE (Section B.2.3)
• Structures Monitoring (Section B.2.39)
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3.5.2.1.36.4 Fire Barriers

Materials

Bulk Structural Commodities (Fire Barriers) subject to aging management review 
are constructed of the following materials.

• Cafcote / Johns-Manville 375 or 460 / Marinite pyrocrete /
Superkote cement and similar materials

• Concrete / concrete block / cellular concrete / grout
• Fiberboard / foamglas / gypsum board / siltemp blanket /

 thermolag panels (and similar materials)
• Flame-mastic / silicone elastomer

Environment

Bulk Structural Commodities (Fire Barriers) subject to aging management review 
are exposed to the following environments.

• Below grade
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Bulk Structural Commodities (Fire 
Barriers) require management.

• Change in material properties
• Cracking
• Delamination
• Loss of material
• Separation

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Bulk Structural Commodities (Fire Barriers).

• Fire Protection (Section B.2.16)
• Structures Monitoring (Section B.2.39)
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3.5.2.1.36.5 Miscellaneous Materials (PVC and non-metallic 
insulation)

Materials

Bulk Structural Commodities (Miscellaneous Materials) subject to aging 
management review are constructed of the following materials.

• Calcium silicate and similar materials
• Fiberglass

Environment

Bulk Structural Commodities (Miscellaneous Materials) subject to aging 
management review are exposed to the following environment.

• Protected from weather

Aging Effects Requiring Management

The following aging effects associated with Bulk Structural Commodities 
(Miscellaneous Materials) require management.

• None

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Bulk Structural Commodities (Miscellaneous Materials).

• None

3.5.2.1.36.6 Threaded Fasteners

Materials

Bulk Structural Commodities (Threaded Fasteners) subject to aging management 
review are constructed of the following materials.

• Alloy steel
• Carbon steel
• Galvanized steel
• Stainless steel
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Environment

Bulk Structural Commodities (Threaded Fasteners) subject to aging management 
review are exposed to the following environments.

• Exposed to raw water
• Exposed to treated water
• Exposed to weather
• Protected from weather

Aging Effects Requiring Management

The following aging effect associated with Bulk Structural Commodities (Threaded 
Fasteners) requires management.

• Loss of material

Aging Management Programs

The following aging management programs are credited for managing the effects 
of aging on Bulk Structural Commodities (Threaded Fasteners).

• ASME Section XI, Subsection IWF (Section B.2.4)
• Boric Acid Corrosion (Section B.2.7)
• Structures Monitoring (Section B.2.39)
• Water Chemistry (Section B.2.42)

3.5.2.2 Further Evaluation of Aging Management 
as Recommended by NUREG-1801

NUREG-1801 indicates that further evaluation is necessary for certain aging effects and other 
issues. Section 3.5.2.2 of NUREG-1800 [Reference 1.3-4] discusses these aging effects and 
other issues that require further evaluation. The following sections, numbered in accordance with 
the corresponding discussions in NUREG-1800, explain the BVPS approach to these areas 
requiring further evaluation. Programs are described in Appendix B.

3.5.2.2.1 PWR and BWR Containments

3.5.2.2.1.1 Aging of Inaccessible Concrete Areas

NUREG-1800 states in Section 3.5.2.2.1.1:
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Increases in porosity and permeability, cracking, loss of material 
(spalling, scaling) due to aggressive chemical attack, and cracking, 
loss of bond, and loss of material (spalling, scaling) due to 
corrosion of embedded steel could occur in inaccessible areas of 
PWR and BWR concrete and steel containments.

BVPS did not align any AMR rows to this item. The aging effects addressed by 
NUREG-1801 rows associated with this item are discussed in the following 
paragraphs:

Aggressive Chemical Attack

Loss of material and change in material properties due to aggressive chemicals 
are not aging effects requiring management for concrete components below 
grade since BVPS groundwater chemistry is non-aggressive based on samples 
taken in January 2007. The samples were tested and show the groundwater from 
two different wells to have a pH range of 6.83 to 7.12, which are well above the 
recommended minimum pH of 5.5. These tests also show that chloride solutions 
range from 18.9 ppm to 208 ppm, and sulfate solutions from 177 ppm to 187 ppm. 
These results compare favorably to the recommended limits for chloride solutions 
of < 500 ppm and sulfate solutions of < 1500 ppm. In addition, the foundation 
bottoms for the Equipment Hatch Platform and Reactor Containment Building are 
above the ground water table; therefore, below grade concrete components are 
not normally in contact with groundwater.

Quality concrete was also utilized in the construction of BVPS structures. The 
concrete specifications for BVPS concrete were designed in accordance with 
ACI 318 [Reference 3.0-6] and constructed in accordance with ACI 301 
[Reference 3.0-7] using materials conforming to ACI and ASTM standards. 
Aggregate soundness was stringently controlled, which resulted in assured 
concrete durability. Concrete constructed with these criteria has low permeability 
and is effectively protected against sulfate and chloride attack.

Corrosion of Embedded Steel

Loss of material due to corrosion of embedded steel and steel reinforcement is not 
an aging effect requiring management for concrete components below grade 
because the concrete is not exposed to an aggressive environment and good 
concrete design and construction practices are sufficient to preclude embedded 
steel and steel reinforcement corrosion in the absence of other aging 
mechanisms.
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BVPS is not near enough to a salt water environment such that rain or leakage 
would have the potential to concentrate contaminants and provide an aggressive 
environment. There is an increased possibility of exposure to sulfate and chloride 
attack (e.g., acid rain) due to industry in the area. However, rainwater results in 
exposure for only intermittent periods of time and therefore its aggressiveness is 
considered non-significant.

With respect to monitoring inaccessible areas, the below-grade portions of 
Containment Building concrete are partially surrounded by backfill. The below-
grade concrete surfaces for the Containment Buildings are enclosed by other 
safety-related structures, and cannot be examined unless the concrete of the 
surrounding structures is removed. However, examination of representative 
portions of other safety-related concrete buildings in the same below-grade 
environment will be performed when backfill is removed. This approach is 
considered equivalent to examining the Containment concrete. If the below-grade 
Containment concrete is exposed, it will be examined directly.

In addition, the Structures Monitoring Program (Section B.2.39) is used to ensure 
that groundwater is monitored on a periodic basis.

3.5.2.2.1.2 Cracks and Distortion Due to Increased Stress Levels 
from Settlement; Reduction of Foundation Strength, 
Cracking and Differential Settlement Due to Erosion of 
Porous Concrete Subfoundations, if Not Covered by 
Structures Monitoring Program

NUREG-1800 states in Section 3.5.2.2.1.2:

Cracks and distortion due to increased stress levels from 
settlement could occur in PWR and BWR concrete and steel 
containments. Also, reduction of foundation strength, cracking, and 
differential settlement due to erosion of porous concrete 
subfoundations could occur in all types of PWR and BWR 
containments.

BVPS did not align any AMR rows to this item. The aging effects addressed by 
NUREG-1801 rows associated with this item are described in the following 
paragraphs:
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Cracking and Distortion Due to Increased Stress Levels from 
Settlement

Cracking due to settlement is not an aging effect requiring management for 
concrete components below grade because the total and differential settlements 
experienced by the subject structures since plant construction (i.e., over 20 - 30 
years) are within permissible and anticipated limits. Based on settlement markers 
determined to be stable over a period of several decades, the Unit 1 Settlement 
Monitoring Program was terminated circa 1995. For Unit 2, the Settlement 
Monitoring Program (Section B.2.37) is an existing plant-specific program that 
monitors settlement in the reinforced concrete walls of structures that are subject 
to aging management to ensure that settlement is not approaching limits. These 
effects are managed by using surveys to observe changes in elevations of 
settlement markers located on monitored structures. Changes in elevations are 
then evaluated by comparing the elevations with previously recorded elevations 
for the same settlement markers. 

The program monitors all safety-related structures following construction until the 
settlement of a particular structure has been determined to be stable. Although 
settlement data has not yet stabilized for a few structures (which continue to be 
monitored), no building locations have settled to unacceptable levels. No 
settlement has manifested itself via cracked walls or cracked foundations of 
structures that are subject to aging management. The Settlement Monitoring 
Program (Unit 2 only) is a BVPS plant-specific program that is credited with 
management of a TLAA associated with piping stresses at penetrations into 
structures whose settlement has not stopped. See the TLAA discussion on this 
topic in Section 4.7.5.

Settlement and Porous Concrete Subfoundation

Although there is a 4-inch porous concrete sub-foundation beneath the Reactor 
Containment Building foundation mat, because the sub-foundation is above the 
groundwater table, a de-watering system is not used, and settlement was found 
acceptable, erosion of cement from the porous concrete layer (i.e., loss of 
material) is not an aging effect requiring management.

3.5.2.2.1.3 Reduction of Strength and Modulus of Concrete 
Structures Due to Elevated Temperature

NUREG-1800 states in Section 3.5.2.2.1.3:

Reduction of strength and modulus of concrete due to elevated 
temperatures could occur in PWR and BWR concrete and steel 
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containments. The implementation of 10 CFR 50.55a and ASME 
Section XI, Subsection IWL would not be able to identify the 
reduction of strength and modulus of concrete due to elevated 
temperature. Subsection CC-3400 of ASME Section III, Division 2, 
specifies the concrete temperature limits for normal operation or 
any other long-term period, i.e., general area temperature greater 
than 66°C (150°F) and local area temperature greater than 93°C 
(200°F).

Change in Concrete Material Properties due to Elevated Temperature

Not applicable. BVPS has no dome, wall, basemat, ring girder, buttresses, 
Containment, or annulus concrete exposed to temperatures above 150°F for 
general areas, or 200°F for local areas. High energy line penetrations have been 
designed to dissipate the heat from these process pipes, and insulation has been 
installed to further limit the exposure of the concrete.

Loss of material, cracking and change in material properties due to elevated 
temperature are not aging effects requiring management for concrete components 
protected from weather because the ambient air temperatures within the 
Equipment Hatch Platform and Reactor Containment Building are maintained 
below the 150°F threshold for these aging effects to be applicable. Piping 
contained in the Reactor Containment Building is not in direct contact with 
concrete. For cold penetrations, piping is welded to a plate flange which is 
anchored to the Containment wall. Hot penetrations are equipped with cooling 
units which keep the temperature of concrete below 150°F. Subsequently, 
localized hot spots on concrete are not expected from exposure to adjacent 
piping.

3.5.2.2.1.4 Loss of Material Due to General, Pitting and Crevice 
Corrosion

NUREG-1800 states in Section 3.5.2.2.1.4:

Loss of material due to general, pitting and crevice corrosion could 
occur in steel elements of accessible and inaccessible areas for all 
types of PWR and BWR containments.

Reinforced concrete structures at BVPS were designed, constructed, and 
inspected in accordance with applicable ACI and ASTM standards, which provide 
for a good quality, dense, well-cured, and low permeability concrete. The mixes 
were designed with entrained air content between 4% and 6%, and the concrete 
slumps were controlled throughout the batching, mixing, and placement 
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processes. Cracking in the concrete or degradation of the moisture barrier that 
could potentially provide a pathway for water to reach inaccessible portions of the 
steel Containment liner is not expected due to the design and procedural controls 
described above. 

Procedural controls will ensure that borated water spills are not common, and 
when detected are cleaned up in a timely manner. Therefore, further evaluation 
for corrosion in inaccessible areas of the steel Containment liner is not required.

Aging effects for the Containment liner, liner anchors, and integral attachments 
are managed by the ASME Section XI, Subsection IWE (Section B.2.3) and 
10 CFR Part 50 Appendix J (Section B.2.1) Programs. Additionally, the corrosion 
of the liner test channels is a TLAA that is addressed in Section 4.6.2.

Loss of material due to corrosion is not significant for inaccessible areas 
(embedded Containment steel liner) based on meeting the conditions specified as 
follows:

1. Concrete meeting ACI 318 was used for interior and exterior 
concrete (in contact with the embedded steel liner). ACI was used 
as guidance for concrete mix proportions in producing high density, 
low permeability concrete.

2. The Containment Building is monitored for penetrating cracks by 
the ASME Section XI, Subsection IWL Program (Section B.2.5).

3. The moisture barrier is monitored for aging effects by the ASME 
Section XI, Subsection IWE Program (Section B.2.3).

4. Borated water spills and water ponding on the Containment 
Building floor are not common, and are cleaned up promptly when 
identified. The design of the Containment floor provides for 
collection of water in a sump area that is maintained pumped 
down.

During Unit 1's 17th refueling outage (in 2006), a section of the Containment was 
removed to support the steam generator and reactor vessel head replacement 
projects. During removal of the Containment wall, a section of the steel liner was 
found with pitting corrosion on the side contacting the concrete. The probable 
cause was identified as corrosion of the liner that occurred during construction 
where the liner was exposed to oxygen and water.
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3.5.2.2.1.5 Loss of Prestress Due to Relaxation, Shrinkage, Creep, 
and Elevated Temperature

NUREG-1800 states in Section 3.5.2.2.1.5:

Loss of prestress forces due to relaxation, shrinkage, creep, and 
elevated temperature for PWR prestressed concrete containments 
and BWR Mark II prestressed concrete containments is a Time-
Limited Aging Analysis (TLAA) as defined in 10 CFR 54.3.

The BVPS Containment Building Structure is constructed of reinforced concrete. 
There are no prestressed tendons associated with the Containment Building 
Structure design. Therefore, the aging effect, loss of prestress, is not applicable to 
the BVPS Containment Structure.

3.5.2.2.1.6 Cumulative Fatigue Damage

NUREG-1800 states in Section 3.5.2.2.1.6:

If included in the current licensing basis, fatigue analyses of 
suppression pool steel shells (including welded joints) and 
penetrations (including penetration sleeves, dissimilar metal welds, 
and penetration bellows) for all types of PWR and BWR 
containments and BWR vent header, vent line bellows, and 
downcomers are TLAAs as defined in 10 CFR 54.3.

For the Containment Structure, fatigue is a TLAA for the bellows expansion joints 
associated with the Containment Spray River Water supply and with the fuel 
transfer tube. Additionally, Containment liner penetrations such as the equipment 
hatches at both units and the mechanical piping penetrations at Unit 2 include 
fatigue evaluations. The evaluation of these TLAAs is provided in Section 4.6.3.

While ASME Section III was used as a guide in the selection of design stresses 
used in the analysis of Unit 1 penetrations, no specific fatigue analysis was 
performed for the Unit 1 piping penetrations. As such, there is no TLAA 
associated with the Unit 1 piping penetrations.

Also, the NUREG-1801 BWR components, i.e., suppression pool shell and 
unbraced downcomers, are not applicable to the BVPS Containment.

3.5.2.2.1.7 Cracking Due to Stress Corrosion Cracking (SCC)

NUREG-1800 states in Section 3.5.2.2.1.7:
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Cracking due to stress corrosion cracking of stainless steel 
penetration sleeves, penetration bellows, and dissimilar metal 
welds could occur in all types of PWR and BWR containments. 
Cracking due to SCC could also occur in stainless steel vent line 
bellows for BWR containments.

To be susceptible to SCC, stainless steel must be subjected to both high 
temperature (>140°F) and an aggressive chemical environment. Cracking due to 
SCC is not an applicable effect for the stainless steel penetration sleeves and 
bellows because these stainless steel components are not subject to an 
aggressive chemical environment.

3.5.2.2.1.8 Cracking Due to Cyclic Loading

NUREG-1800 states in Section 3.5.2.2.1.8:

Cracking due to cyclic loading of suppression pool steel and 
stainless steel shells (including welded joints) and penetrations 
(including penetration sleeves, dissimilar metal welds, and 
penetration bellows) could occur for all types of PWR and BWR 
containments and BWR vent header, vent line bellows and 
downcomers.

BVPS did not align any AMR rows to this item. Cumulative fatigue damage is a 
TLAA and is discussed in Section 3.5.2.2.1.6.

3.5.2.2.1.9 Loss of Material (Scaling, Cracking, and Spalling) Due to 
Freeze–Thaw

NUREG-1800 states in Section 3.5.2.2.1.9:

Loss of material (scaling, cracking, and spalling) due to freeze-
thaw could occur in PWR and BWR concrete containments.

Loss of material and cracking due to freeze–thaw for concrete exposed to weather
are considered aging effects requiring management.

Cracking and loss of material due to freeze thaw is managed by the ASME 
Section XI, Subsection IWL Program (Section B.2.5) for the portion of the 
Containment cylinder wall and dome that is exposed to an outdoor environment. 
The only part of the Containment Building subject to freeze–thaw is the accessible 
cylinder wall and dome that extends above or beyond the Auxiliary Building and 
the Fuel Handling Building. Inaccessible concrete areas of the above-grade 
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portions of the Containment Buildings surrounded by an indoor environment and 
are not subject to moderate weathering conditions resulting in freeze–thaw.

3.5.2.2.1.10 Cracking Due to Expansion and Reaction with 
Aggregate, and Increase in Porosity and Permeability, 
Due to Leaching of Calcium Hydroxide

NUREG-1800 states in Section 3.5.2.2.1.10:

Cracking due to expansion and reaction with aggregate, and 
increase in porosity and permeability due to leaching of calcium 
hydroxide could occur in concrete elements of PWR and BWR 
concrete and steel containments.

Reaction with Aggregates

Cracking due to reaction with aggregates is not an aging effect requiring 
management for concrete components exposed to weather because the BVPS 
specifications require that the potential reactivity of aggregates be acceptable 
based on testing in accordance with ASTM C227, Potential Alkali Reactivity of 
Cement - Aggregate Combinations [Reference 3.0-8], and ASTM C289, Potential 
Reactivity of Aggregate [Reference 3.0-9]. The aggregates used are therefore not 
reactive with reinforced concrete. In addition, the BVPS specifications for concrete 
prohibits the use of calcium chloride in the concrete mix design. 

Leaching of Calcium Hydroxide

Change in material properties due to leaching of calcium hydroxide is not an aging 
effect requiring management for concrete components below grade because 
concrete with low permeability (i.e., dense concrete with suitable cement content 
and well cured) is utilized in BVPS structures. Referring to the BVPS concrete 
specifications, BVPS concrete is designed in accordance with ACI 318 and 
constructed in accordance with ACI 301 using materials conforming to ACI and 
ASTM standards.

3.5.2.2.2 Safety-related and Other Structures and Component Supports

3.5.2.2.2.1 Aging of Structures Not Covered by Structures 
Monitoring Program

NUREG-1800 states in Section 3.5.2.2.2.1:
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The GALL Report recommends further evaluation of certain 
structure/aging effect combinations if they are not covered by the 
structures monitoring program. This includes (1) cracking, loss of 
bond, and loss of material (spalling, scaling) due to corrosion of 
embedded steel for Groups 1-5, 7, 9 structures; (2) increase in 
porosity and permeability, cracking, loss of material (spalling, 
scaling) due to aggressive chemical attack for Groups 1-5, 7, 9 
structures; (3) loss of material due to corrosion for Groups 1-5, 7, 8 
structures; (4) loss of material (spalling, scaling) and cracking due 
to freeze-thaw for Groups 1-3, 5, 7-9 structures; (5) cracking due to 
expansion and reaction with aggregates for Groups 1-5, 7-9 
structures; (6) cracks and distortion due to increased stress levels 
from settlement for Groups 1-3, 5-9 structures; and (7) reduction in 
foundation strength, cracking, differential settlement due to erosion 
of porous concrete subfoundation for Groups 1-3, 5-9 structures. 
The GALL Report recommends further evaluation only for 
structure/aging effect combinations that are not within the 
structures monitoring program.

For structures outside the Containment Building, applicable aging effects are 
managed by the Structures Monitoring Program (Section B.2.39). 

1. Corrosion of Embedded Steel 
 
Cracking, loss of bond, and loss of material due to corrosion of 
embedded steel and steel reinforcement is not an aging effect 
requiring management for concrete components below grade,
protected from weather or exposed to weather because the 
concrete is not exposed to an aggressive environment and good 
concrete design and construction practices are sufficient to 
preclude embedded steel and steel reinforcement corrosion in the 
absence of other aging mechanisms. 

2. Aggressive Chemical Attack 
 
Increase in porosity and permeability, cracking, loss of material 
and change in material properties due to aggressive chemicals are 
not aging effects requiring management for concrete components 
and structures below grade, protected from weather or exposed to 
weather since proper drainage and slope design limits the duration 
that concrete is exposed to rain water. Referring to the BVPS 
concrete specifications, concrete is designed in accordance with 
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ACI 318 and constructed in accordance with ACI 301 using 
materials conforming to ACI and ASTM standards. Concrete 
constructed with these criteria has low permeability and is 
effectively protected against sulfate and chloride attack. 

3. Loss of Material due to Corrosion 
 
Loss of material due to corrosion for structural steel components is 
managed by the Structures Monitoring Program (Section B.2.39). 
Additionally, loss of material of steel components that provide a fire 
barrier is also managed by the Fire Protection Program 
(Section B.2.16). The Fire Protection Program provides 
inspections of indoor surfaces of these components that ensure the 
fire barrier function is maintained. 

4. Freeze–Thaw 
 
BVPS is located in an area in which weathering conditions are 
considered severe (weathering index >500 day-inch/year), and, 
based on operating experience, loss of material and cracking due 
to freeze–thaw for concrete exposed to weather are considered 
aging effects requiring management. The aging effect is managed 
by the Structures Monitoring Program (Section B.2.39). 

5. Reaction With Aggregates 
 
Cracking due to expansion and reaction with aggregates is not an 
aging effect requiring management for concrete components 
because the BVPS specifications require that the potential 
reactivity of aggregates be acceptable based on testing in 
accordance with ASTM C227, Potential Alkali Reactivity of Cement 
- Aggregate Combinations, and ASTM C289, Potential Reactivity 
of Aggregate. The aggregates used are therefore not reactive with 
reinforced concrete. In addition, the BVPS specifications for 
concrete prohibits the use of calcium chloride in the concrete mix 
design. 

6. Settlement 
 
Cracking and distortion due to settlement is not an aging effect 
requiring management for concrete components below grade 
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because the total and differential settlements experienced by the 
subject structures since plant construction (i.e., over 20 - 30 years) 
are within permissible and anticipated limits. Based on settlement 
markers determined to be stable over a period of several decades, 
the Unit 1 Settlement Monitoring Program was terminated circa 
1995. For Unit 2, the Settlement Monitoring Program 
(Section B.2.39) is an existing plant-specific program that monitors 
settlement in the reinforced concrete walls of structures that are 
subject to aging management to ensure that settlement is not 
approaching limits. These effects are managed by using surveys to 
observe changes in elevations of settlement markers located on 
monitored structures. Changes in elevations are then evaluated by 
comparing the elevations with previously recorded elevations for 
the same settlement markers. 
 
The program monitors all safety-related structures following 
construction until the settlement of a particular structure has been 
determined to be stable. Although settlement data has not yet 
stabilized for a few structures (which continue to be monitored), no 
building locations have settled to unacceptable levels. No 
settlement has manifested itself via cracked walls or cracked 
foundations of structures that are subject to aging management. 
The Settlement Monitoring Program (Unit 2 only) (Section B.2.39) 
is a BVPS plant-specific program that is credited with management 
of a TLAA associated with piping stresses at penetrations into 
structures whose settlement has not stopped. See the TLAA 
discussion on this topic in Section 4.7.5.

7. Porous Concrete Subfoundations 
 
BVPS only has porous concrete subfoundations under the 
Containment structures; these structures are discussed in 
Section 3.5.2.2.1.2.

Lock-up due to Wear

(Additional Information also for Items 3.5.1-30 and 3.5.1-56.)

NUREG-1800 states in Section 3.5.2.2.2.1:

Lock up due to wear could occur for Lubrite® radial beam seats in 
BWR drywell, RPV support shoes for PWR with nozzle supports, 
steam generator supports, and other sliding support bearings and 
sliding support surfaces. The GALL Report recommends further 
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evaluation only for structure/aging effect combinations that are not 
within the ISI (IWF) or structures monitoring program.

Slide Bearing Plates - Also includes the Reactor Vessel sliding foot assemblies 
and sliding restraints associated with Main Steam and Feedwater piping. The 
Reactor Vessel sliding foot assemblies consist of a lubricated ball and sliding 
block. The foot assemblies were fabricated from American Iron and Steel Institute 
(AISI) 4330 forgings. Sliding restraints for Main Steam and Feedwater piping 
consists of sliding plates. 

Lubrite® is used in association with the Reactor Vessel sliding foot assemblies 
and the steam generator and reactor coolant pump supports. Lubrite® is the trade 
name for a low friction lubricant material used in applications where relative 
motion (sliding) is desired. The Lubrite® proprietary lubricant is a custom 
compound mixture of metals, metal oxides, minerals and other lubricating 
materials combined with a lubricating binder. Lubrite® material resists 
deformation, has a low coefficient of friction, resists softening at elevated 
temperatures, absorbs grit and abrasive particles, is not susceptible to corrosion, 
withstands high intensities of radiation, and will not score or mar. Additionally, 
Lubrite® products are solid, permanent, completely self lubricating, and require no 
maintenance for the design life of the product. The Lubrite® lubricants used in 
nuclear applications are designed for the environments to which they are 
exposed. There are no known aging effects that would lead to a loss of intended 
function, and, therefore, no aging effects requiring management for Lubrite®

plates. The ASME Section XI, Subsection IWF Program (Section B.2.4) will 
perform inspections to confirm the absence of aging effects for these 
components.

3.5.2.2.2.2 Aging Management of Inaccessible Areas

1. Freeze–Thaw 
 
NUREG-1800 states in Section 3.5.2.2.2.2, Item 1: 
 
Loss of material (spalling, scaling) and cracking due to freeze-thaw 
could occur in below-grade inaccessible concrete areas of Groups 
1-3, 5 and 7-9 structures. 
 
For structures outside the Containment in scope of license renewal 
and subject to freeze–thaw, the concrete design varied depending 
on the safety classification of the structure. Safety-related 
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structures were designed with Class 1 concrete; others, with Non-
Class 1 concrete. 
 
BVPS Class 1 concrete was constructed to ACI 301 and 211.1-70 
for Unit 1 and Unit 2, respectively, for concrete mix designs. Non-
Class 1 concrete was designed to the requirements of ACI 318,
ACI 301, and plant specifications. Subsequent inspections have 
not indicated any degradation due to freeze–thaw for either Class 1
or Non-Class 1 concrete. Nevertheless, examination of 
inaccessible Non-Class 1 concrete used for the structures in scope 
for license renewal will be performed when excavated for any 
reason. 
 
NUREG-1801 does not list exposed to raw water environment for 
this component type. BVPS operating experience has shown 
cases of water accumulating in Valve Pits and manholes. 
Therefore, aging mechanisms pertaining to raw water 
environments are also applicable to the Unit 1 Valve Pit, the Unit 2
Valve Pit adjacent to the Safeguards Building, and duct line 
manholes. 
 
Aging of exterior surfaces of concrete and concrete fire barriers 
exposed to weather, exposed to raw water, or below grade is 
managed by the Structures Monitoring Program (Section B.2.39). 
Their interior surfaces are managed by the Structures Monitoring 
Program (Section B.2.39) and the Fire Protection Program 
(Section B.2.16), similar to interior concrete fire barriers protected 
from weather. 

2. Reaction with Aggregates 
 
NUREG-1800 states in Section 3.5.2.2.2.2, Item 2: 
 
Cracking due to expansion and reaction with aggregates could 
occur in below-grade inaccessible concrete areas for Groups 1-5 
and 7-9 structures. 
 
This aging effect is not applicable at BVPS. The concrete in 
inaccessible areas was constructed to ACI 301 and 211.1-70 for 
Unit 1 and Unit 2, respectively, for concrete mix designs. These 
structures are not susceptible to concrete cracking due to 
expansion due to reaction with aggregates; the concrete 
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aggregates were selected per ASTM C33, which uses ASTM C227 
and ASTM C295. The aggregates used are not reactive. 
 
Non-Class 1 concrete used the same non-reactive aggregates as 
Class 1 concrete and was designed to the requirements of 
ACI 318, ACI 301, and plant specifications. Subsequent 
inspections have not indicated any degradation due to reaction 
with aggregates. However, examination of inaccessible Non-
Class 1 concrete used in the construction of the structures in scope 
for license renewal will be performed via the Structures Monitoring 
Program (Section B.2.39) when excavated for any reason. 

3. Increased Stress Levels from Settlement and Erosion of Porous 
Concrete 
 
NUREG-1800 states in Section 3.5.2.2.2.2, Item 3: 
 
Cracks and distortion due to increased stress levels from 
settlement and reduction of foundation strength, cracking, and 
differential settlement due to erosion of porous concrete 
subfoundations could occur in below-grade inaccessible concrete 
areas of Groups 1-3, 5 and 7-9 structures. 
 
This aging effect is not applicable at BVPS. However, the 
Structures Monitoring Program (Section B.2.39) is used to monitor 
for potential cracks and distortion. 
 
The Containment Building foundation is supported on a porous 
concrete subfoundation, but the subfoundation is located above 
the normal groundwater level and not subject to erosion. BVPS 
does not have a dewatering system. 
 
Structures outside the Containment Building also do not rely on a 
dewatering system for control of settlement. None of the BVPS 
structures, outside of the Containments, in the scope of license 
renewal have porous subfoundations. 

4. Aggressive Chemical Attack and Corrosion of Embedded Steel 
 
NUREG-1800 states in Section 3.5.2.2.2.2, Item 4: 
 
Increase in porosity and permeability, cracking, loss of material 
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(spalling, scaling) due to aggressive chemical attack; and cracking, 
loss of bond, and loss of material (spalling, scaling) due to 
corrosion of embedded steel could occur in below-grade 
inaccessible concrete areas of Groups 1-3, 5 and 7-9 structures. 
 
The Structures Monitoring Program (Section B.2.39) is used to 
manage the aging effects for accessible concrete. Groundwater 
chemistry is non-aggressive. Exposed portions of below-grade 
concrete will be examined when excavated for any reason. 
Periodic monitoring of groundwater chemistry will be performed. 
 
Aggressive Chemical Attack 
 
Loss of material and change in material properties due to 
aggressive chemicals are not aging effects requiring management 
for concrete components below grade since BVPS groundwater 
chemistry is non-aggressive. In addition, the foundation for the 
Reactor Containment Building is above the ground water table. By 
comparison, the foundation for the Equipment Hatch Platform is 
also above the ground water table. Therefore, below-grade 
concrete components are not normally in contact with 
groundwater. Quality concrete was also utilized in the construction 
of BVPS structures. Referring to the concrete specifications for 
BVPS, concrete is designed in accordance with ACI 318 and 
constructed in accordance with ACI 301 using materials 
conforming to ACI and ASTM standards. Aggregate soundness 
was stringently controlled, which resulted in assured concrete 
durability. Concrete constructed with these criteria has low 
permeability and is effectively protected against sulfate and 
chloride attack. 
 
Corrosion of Embedded Steel 
 
Loss of material due to corrosion of embedded steel and steel 
reinforcement is not an aging effect requiring management for 
concrete components below grade because the concrete is not 
exposed to an aggressive environment and good concrete design 
and construction practices are sufficient to preclude embedded 
steel and steel reinforcement corrosion in the absence of other 
aging mechanisms. 
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5. Leaching of Calcium Hydroxide 
 
NUREG-1800 states in Section 3.5.2.2.2.2, Item 5: 
 
Increase in porosity and permeability, and loss of strength due to 
leaching of calcium hydroxide could occur in below-grade 
inaccessible concrete areas of Groups 1-3, 5 and 7-9 structures. 
 
Change in material properties due to leaching of calcium hydroxide 
is not an aging effect requiring management for concrete 
components below grade because concrete with low permeability 
(i.e., dense concrete with suitable cement content and well cured) 
is utilized in Unit 1 structures. BVPS concrete is designed in 
accordance with ACI 318 and constructed in accordance with 
ACI 301 using materials conforming to ACI and ASTM standards. 

3.5.2.2.2.3 Reduction of Strength and Modulus of Concrete 
Structures Due to Elevated Temperature

NUREG-1800 states in Section 3.5.2.2.2.3:

Reduction of strength and modulus of concrete due to elevated 
temperatures could occur in PWR and BWR Group 1-5 concrete 
structures. For any concrete elements that exceed specified 
temperature limits, further evaluations are recommended. 
Appendix A of ACI 349-85 specifies the concrete temperature limits 
for normal operation or any other long-term period. The 
temperatures shall not exceed 150°F except for local areas, which 
are allowed to have increased temperatures not to exceed 200°F. 
The GALL Report recommends further evaluation of a plant-
specific program if any portion of the safety-related and other 
concrete structures exceeds specified temperature limits, i.e., 
general area temperature greater than 66°C (150°F) and local area 
temperature greater than 93°C (200°F).

Elevated Temperatures

The NUREG-1801 item regarding concrete degradation from elevated 
temperatures is not applicable, because neither the Containment Internals nor the 
concrete structural components for other structures exceed the specified 
temperature limits. Ambient temperatures in all locations are well below these 
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limits. Hot piping penetrations are provided with cooling systems to ensure 
concrete temperature remains below threshold. 

3.5.2.2.2.4 Aging Management of Inaccessible Areas for Group 6 
Structures

1. Aggressive Chemical Attack and Corrosion of Embedded Steel 
 
NUREG-1800 states in Section 3.5.2.2.2.4, Item 1: 
 
Increase in porosity and permeability, cracking, loss of material 
(spalling, scaling)/ aggressive chemical attack; and cracking, loss 
of bond, and loss of material (spalling, scaling)/ corrosion of 
embedded steel could occur in below-grade inaccessible concrete 
areas of Group 6 structures. 
 
This aging effect is not applicable at BVPS. However, the 
Structures Monitoring Program (Section B.2.39) is used to manage 
the aging effects for the Intake Structure (Common), the Alternate 
Intake Structure (Common), and the Emergency Outfall Structure
(Unit 2 only). Exposed portions of below-grade concrete will be 
examined when excavated for any reason. Periodic monitoring of 
groundwater chemistry will be performed. 
 
Aggressive Chemical Attack 
 
Loss of material and change in material properties due to 
aggressive chemicals are not aging effects requiring management 
for concrete components below grade since BVPS groundwater
and river water chemistry is non-aggressive. Quality concrete was 
also used in the construction of BVPS structures. Referring to the 
concrete specifications for BVPS, concrete is designed in 
accordance with ACI 318 and constructed in accordance with 
ACI 301 using materials conforming to ACI and ASTM standards. 
Aggregate soundness was stringently controlled, which resulted in 
assured concrete durability. Concrete constructed with these 
criteria has low permeability and is effectively protected against 
sulfate and chloride attack. 
 
Corrosion of Embedded Steel 
 
Loss of material due to corrosion of embedded steel and steel 
reinforcement is not an aging effect requiring management for 
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concrete components below grade because the concrete is not 
exposed to an aggressive environment and good concrete design 
and construction practices are sufficient to preclude embedded 
steel and steel reinforcement corrosion in the absence of other 
aging mechanisms. 

2. Freeze–Thaw 
 
NUREG-1800 states in Section 3.5.2.2.2.4, Item 2: 
 
Loss of material (spalling, scaling) and cracking due to freeze-thaw 
could occur in below-grade inaccessible concrete areas of Group 6 
structures. 
 
The Structures Monitoring Program (Section B.2.39) manages this 
aging effect for concrete exposed to weather in the Intake,
Alternate Intake, and Unit 2 Emergency Outfall Structures. 
 
The NUREG-1801 item for freeze–thaw does not list “exposed to 
raw water” environment for water-control structures. Freeze–thaw 
may be possible near the water line and/or at the water–concrete 
contact surface. This environment is both exposed to weather and 
exposed to raw water; therefore, environment is considered a 
match. The Structures Monitoring Program (Section B.2.39) is 
used to manage the aging effects for these components in the
Intake, the Alternate Intake, and the Unit 2 Emergency Outfall 
Structures. 
 
See also Section 3.5.2.2.2.2, Item 1, Freeze–Thaw. 

3. Reaction with Aggregates and Leaching of Calcium Hydroxide 
 
NUREG-1800 states in Section 3.5.2.2.2.4, Item 3: 
 
Cracking due to expansion and reaction with aggregates and 
increase in porosity and permeability, and loss of strength due to 
leaching of calcium hydroxide could occur in below-grade 
inaccessible reinforced concrete areas of Group 6 structures. 
 
This aging effect is not applicable at BVPS. However, the 
Structures Monitoring Program (Section B.2.39) is used to manage 
aging effects for the Intake, the Alternate Intake, and the 
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Emergency Outfall Structures. 
 
Reaction with Aggregates 
 
Cracking due to reaction with aggregates is not an aging effect 
requiring management for concrete components exposed to raw 
water because BVPS specifications require that the potential 
reactivity of aggregates be acceptable based on testing in 
accordance with ASTM C227, Potential Alkali Reactivity of Cement 
- Aggregate Combinations, and ASTM C289, Potential Reactivity 
of Aggregate. The aggregates used are therefore not reactive with 
reinforced concrete. In addition, BVPS specifications for concrete 
prohibit the use of calcium chloride in the concrete mix design. 
 
Leaching of Calcium Hydroxide 
 
Change in material properties due to leaching of calcium hydroxide 
is not an aging effect requiring management for concrete 
components exposed to raw water because concrete with low 
permeability (i.e., dense concrete with suitable cement content and 
well cured) is utilized in BVPS structures. BVPS concrete is 
designed in accordance with ACI 318 and constructed in 
accordance with ACI 301 using materials conforming to ACI and 
ASTM standards. 

3.5.2.2.2.5 Cracking Due to Stress Corrosion Cracking and Loss of 
Material Due to Pitting and Crevice Corrosion

NUREG-1800 states in Section 3.5.2.2.2.5:

Cracking due to stress corrosion cracking and loss of material due 
to pitting and crevice corrosion could occur for Group 7 and 8 
stainless steel tank liners exposed to standing water.

Not applicable. BVPS has no in-scope stainless steel tank liners exposed to 
standing water so the applicable NUREG-1801 lines were not used.

3.5.2.2.2.6 Aging of Supports Not Covered by Structures Monitoring 
Program

NUREG-1800 states in Section 3.5.2.2.2.6:
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The GALL Report recommends further evaluation of certain 
component support/aging effect combinations if they are not 
covered by the structures monitoring program. This includes (1) 
loss of material due to general and pitting corrosion, for Groups B2-
B5 supports; (2) reduction in concrete anchor capacity due to 
degradation of the surrounding concrete, for Groups B1-B5 
supports; and (3) reduction/loss of isolation function due to 
degradation of vibration isolation elements, for Group B4 supports. 
Further evaluation is necessary only for structure/aging effect 
combinations not covered by the structures monitoring program. 

All components that align to this subsection are managed by the Structures 
Monitoring Program (Section B.2.39). 

Building concrete is inspected per Structures Monitoring Program, therefore no 
further evaluation is required. 

The following supports and other listed items are inspected using the guidance 
and criteria of the Structures Monitoring Program, therefore no further evaluation 
is required:

• HVAC duct supports;
• Instrument tubing and supports;
• Non-ASME mechanical equipment supports;
• Non-ASME supports
• Electrical panels, raceways, and enclosures; and,
• Vibration isolation elements (springs).

3.5.2.2.2.7 Cumulative Fatigue Damage Due to Cyclic Loading 

NUREG-1800 states in Section 3.5.2.2.2.7:

Fatigue of component support members, anchor bolts, and welds 
for Groups B1.1, B1.2, and B1.3 component supports is a TLAA as 
defined in 10 CFR 54.3 only if a CLB fatigue analysis exists. 
TLAAs are required to be evaluated in accordance with 
10 CFR 54.21(c).

Analyses of fatigue in component support members, anchor bolts, and welds for 
Group B1.1, B1.2, and B1.3 component supports (for ASME Class 1, 2, and 3 
piping and components, and for Class MC containment components) are TLAAs 
as defined in 10 CFR 54.3 [Reference 1.3-3] only if a CLB fatigue analysis exists. 
TLAAs are evaluated in accordance with 10 CFR 54.21(c). There are no fatigue 
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analyses in the CLB applicable to component supports; therefore, cumulative 
fatigue damage of component supports is not a TLAA as defined in 10 CFR 54.3.

3.5.2.2.3 Quality Assurance for 
Aging Management of Nonsafety-related Components

See Appendix B, Section B.1.3, for discussion of BVPS quality assurance 
procedures and administrative controls for aging management programs.

3.5.2.3 Time-Limited Aging Analyses

The following Time-Limited Aging Analyses (TLAAs) are associated with Containments, 
Structures, and Component Support components. The section of the application that contains the 
TLAA review results is indicated in parentheses.

1. Containment Liner Fatigue (Section 4.6.1)

2. Containment Liner Leak Test Channel Corrosion Allowance (Section 4.6.2)

3. Containment Liner Penetration Fatigue (Section 4.6.3)

4. Settlement of Structures (Unit 2 only) (Section 4.7.5)

5. Crane Load Cycles (Section 4.7.6)

An evaluation of time-limited aging analyses is required by 10 CFR 54.21. The results of the 
time-limited aging analyses are contained in Section 4.0.

3.5.3 CONCLUSION

The Containments, Structures, and Component Support components/commodities having aging 
effects requiring management have been evaluated, and aging management programs have 
been selected to manage the aging effects. A description of the aging management programs is 
provided in Appendix B, along with a demonstration that the identified aging effects will be 
managed for the period of extended operation.

Therefore, based on the demonstration provided in Appendix B, the effects of aging will be 
adequately managed so that there is reasonable assurance that the intended functions of 
Containments, Structures, and Component Support components/ commodities will be 
maintained consistent with the current licensing basis during the period of extended operation.
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3.6 AGING MANAGEMENT OF 
ELECTRICAL AND 
INSTRUMENTATION AND CONTROLS

3.6.1 INTRODUCTION

This section provides the results of the aging management reviews for electrical and I&C 
components that are subject to aging management review. Consistent with the methods 
described in NEI 95-10 [Reference 1.3-7], the Electrical and Instrumentation and Controls aging 
management reviews focus on commodity groups rather than systems. In Chapter 2, Table 2.5-1
lists the commodity groups that require aging management review. The following electrical 
commodity groups requiring aging management review are addressed in this section:  

• Cable connections (metallic parts);
• Electrical cables and connections;
• Fuse holders - insulation material;
• High voltage insulators;
• Metal enclosed bus (Unit 2 only);
• Switchyard bus and connections (Unit 1 only); and,
• Transmission conductors and connections.

Table 3.6.1, Summary of Aging Management Evaluations in Chapter VI of NUREG-1801 for 
Electrical and Instrumentation and Controls Components, summarizes the results of aging 
management reviews and the NUREG-1801 [Reference 1.3-5] comparison for electrical and I&C 
components. This table uses the format described in the introduction to Section 3. Hyperlinks are 
provided to the program evaluations in Appendix B.  

3.6.2 RESULTS

Table 3.6.2-1, Electrical and Instrumentation and Controls Components—Summary of Aging 
Management Evaluation, summarizes the results of aging management reviews and the 
NUREG-1801 comparison for the electrical and I&C components.  
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3.6.2.1 Materials, Environment, 
Aging Effects Requiring Management and 
Aging Management Programs

The following sections list the materials, environments, aging effects requiring management, and 
aging management programs for electrical and I&C components subject to aging management 
review. Programs are described in Appendix B. Further details are provided in Table 3.6.2-1.  

Materials

Electrical and I&C components are constructed of the following materials.

• Aluminum (includes silver plating)
• Cement
• Copper and copper alloys (includes silver plating)
• Galvanized steel
• Insulation material - various organic polymers
• Malleable iron
• Porcelain
• Stainless steel
• Steel
• Various metals used for electrical contacts

Environment

Electrical and I&C components are exposed to the following environments.

• Adverse localized environment
• Air – indoor
• Air – outdoor
• Air with borated water leakage

Aging Effects Requiring Management

The following aging effects associated with electrical and I&C components require 
management.

• Loosening of bolted connections
• Loss of circuit continuity
• Loss of material
• Reduced insulation resistance
3.6 Aging Management of Electrical and Instrumentation and Controls Page 3.6-2
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Aging Management Programs

The following aging management programs manage the effects of aging on 
electrical and I&C components.

• Boric Acid Corrosion (Section B.2.7)
• Electrical Cable Connections Not Subject To 10 CFR 50.49 

Environmental Qualification Requirements One-Time Inspection 
(Section B.2.10)

• Electrical Cables and Connections Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements (Section B.2.11)

• Electrical Cables and Connections Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements Used in Instrumentation 
Circuits (Section B.2.12)

• Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements (Section B.2.21)

• Metal Enclosed Bus (Unit 2 only) (Section B.2.26)
• Structures Monitoring (Section B.2.39)

3.6.2.2 Further Evaluation of Aging Management 
as Recommended by NUREG-1801

NUREG-1801 indicates that further evaluation is necessary for certain aging effects and other 
issues. For the electrical and I&C systems, Section 3.6.2.2 of NUREG-1800 [Reference 1.3-4]
discusses these aging effects and other issues that require further evaluation. The following 
sections, numbered in accordance with the discussions in NUREG-1800, explain the BVPS 
approach to these areas requiring further evaluation. Programs are described in Appendix B.

3.6.2.2.1 Electrical Equipment Subject to Environmental Qualification

Environmental qualification (EQ) analyses of electrical equipment are TLAAs as 
defined in 10 CFR 54.3 [Reference 1.3-3]. TLAAs are evaluated in accordance 
with 10 CFR 54.21(c). The evaluation of EQ TLAAs is addressed in Section 4.4.

3.6.2.2.2 Degradation of Insulator Quality due to Presence of 
Any Salt Deposits and Surface Contamination, and 
Loss of Material due to Mechanical Wear

The discussion in NUREG-1800 concerns effects of these aging mechanisms on 
high voltage insulators.
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The insulators evaluated for BVPS license renewal are those used to support 
uninsulated, high-voltage electrical components such as overhead transmission 
conductors and Switchyard bus. The high voltage insulators support conductors 
for the recovery of offsite power following SBO. 

The Unit 1 path includes overhead transmission conductors and Switchyard bus 
located between Switchyard breakers and the system station service 
transformers. The Unit 2 path includes overhead transmission conductors 
between Switchyard breakers and the system station service transformers. High 
voltage insulators associated with these paths are subject to aging management 
review.

Various airborne materials, such as dust, salt and industrial effluents, can 
contaminate insulator surfaces. The buildup of surface contamination is gradual 
and in most areas washed away by rain. The glazed and coated insulator surface 
aids this contamination removal. A large buildup of contamination enables the 
conductor voltage to track along the surface more easily and can lead to insulator 
flashover. Surface contamination can be a problem in areas where there are 
greater concentrations of airborne particles such as near facilities that discharge 
soot or near the seacoast where salt spray is prevalent. BVPS is not located near 
the seacoast where salt spray is considered, however; BVPS is located west of a 
fossil generation plant. The fossil generation plant is a modern plant that does not 
emit soot. The fossil generation plant existed prior to the completion of the BVPS 
facility, and plant operating experience does not identify any issues associated 
with the buildup of surface contamination on the high voltage insulators. In 
addition, this area normally receives more than moderate rainfall, and any gradual 
buildup is washed away by rain. Although abnormal weather conditions may affect 
insulators, these are event-driven effects, not age-related effects. Surface 
contamination is not a significant aging effect for BVPS high-voltage insulators, so 
it is not an aging effect requiring management.

Mechanical wear due to wind loading and vibration is a potential aging effect for 
strain and suspension insulators subject to movement. Industry experience has 
shown that, when overhead transmission conductors are subjected to a 
substantial wind, they do not normally vibrate or sway, and that any movement will 
subside after a short period. A review of BVPS operating experience has 
determined that wear has not been apparent during routine inspections. Loss of 
material due to wear is not significant, and will not cause a loss of intended 
function of the insulators. Therefore, loss of material is not an aging effect 
requiring management for insulators.

There are no aging effects requiring management for high-voltage insulators.
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3.6.2.2.3 Loss of Material due to Wind Induced Abrasion and Fatigue, 
Loss of Conductor Strength due to Corrosion, and 
Increased Resistance of Connection due to 
Oxidation or Loss of Pre-load

Overhead transmission conductors are uninsulated, stranded electrical cables 
used outside buildings in high voltage applications. The transmission conductor 
commodity group includes the associated fastening hardware, but excludes the 
high-voltage insulators. Major active equipment assemblies include their 
associated overhead transmission conductor terminations.

Overhead transmission conductors are subject to aging management review if 
they are necessary for recovery of offsite power following an SBO. At BVPS, 
overhead transmission conductors located between the Switchyard breakers and 
the system station service transformers support recovery of offsite power 
following an SBO. Other transmission conductors are not subject to aging 
management review since they do not perform a license renewal intended 
function.

Wind loading can cause overhead transmission conductor vibration, or sway. 
Consideration is given to wind loading during the design and installation phase. 
Loss of material that could be caused by overhead transmission conductor 
vibration or sway is not a significant aging effect in that it would not cause a loss of 
intended function if left unmanaged for the period of extended operation. The 
effects of wind loading and vibration on strain and suspension insulators are 
discussed in Section 3.6.2.2.2.

The most prevalent mechanism contributing to loss of conductor strength of an 
aluminum conductor steel reinforced transmission conductor is corrosion, which 
includes corrosion of the steel core and aluminum strand pitting. Corrosion in 
aluminum conductor steel reinforced conductors is a very slow-acting mechanism, 
and the corrosion rates depend largely on air quality, which includes suspended 
particles chemistry, sulfur dioxide concentration in air, precipitation, fog chemistry 
and meteorological conditions. Air quality in rural areas typically contains low 
concentrations of suspended particles and sulfur dioxide, which keeps the 
corrosion rate to a minimum. A fossil plant is located east of BVPS, the prevailing 
winds are from the west, and there are no other industries in the immediate rural 
area. Tests performed by Ontario Hydroelectric showed a 30-percent loss of 
composite conductor strength of an 80-year old aluminum conductor steel 
reinforced conductor due to corrosion.

There is a set percentage of composite conductor strength established at which a 
transmission conductor is replaced. As described in the following paragraphs,
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there is ample strength margin to maintain the transmission conductor intended 
function through the period of extended operation.

The National Electrical Safety Code (NESC) requires that tension on installed 
conductors be a maximum of 60-percent of the ultimate conductor strength. The 
NESC also sets the maximum tension a conductor must be designed to withstand 
under heavy load requirements, which includes consideration of ice, wind and 
temperature. The aging management review of the BVPS overhead transmission 
conductors reviewed these specific attributes.

The BVPS overhead transmission conductors subject to aging management 
review were bounded by the Ontario Hydro test population. The BVPS overhead 
transmission conductors have an ultimate strength margin greater than the 
Ontario Hydro test cables after 80 years of service. The installed configuration at 
BVPS is representative of the tested samples, so the conclusions in the Ontario 
Hydro study are valid for BVPS. Therefore, loss of conductor strength due to 
corrosion of the overhead transmission conductors in not significant, and is not an 
aging effect requiring management for the period of extended operation.

The design of the transmission conductor bolted connections precludes torque 
relaxation, and the BVPS plant specific operating experience supports this 
statement, since plant operating experience has not identified any failures of 
Switchyard connections due to aging. The typical design of Switchyard bolted 
connections includes Belleville washers and is coated with an anti-oxidant 
compound (a grease-type sealant) prior to tightening the connection to prevent 
the formation of oxides on the metal surface and to prevent moisture from entering 
the connection thus reducing the chances of corrosion. Based on operating 
experience, this method of installation has been shown to provide a corrosion 
resistant, low electrical resistance connection. The type of bolting plate and the 
use of Belleville washers is the industry standard to preclude torque relaxation. 
BVPS design incorporates the use of Belleville washers on bolted electrical 
connections of dissimilar metals to compensate for temperature changes, 
maintain the proper torque and prevent loosening. This method of assembly is 
consistent with the good bolting practices recommended by industry guidelines. 
Based on this discussion, loosening of bolted connections is not an aging effect 
requiring management.

There are no aging effects requiring management for transmission conductors or 
connections.

Switchyard bus is uninsulated, un-enclosed, rigid electrical conductors used in 
medium and high voltage applications. Switchyard bus includes the hardware 
used to secure the bus to high-voltage insulators. Switchyard bus establishes 
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electrical connections to disconnect switches, Switchyard breakers, and 
transformers. The Unit 1 Switchyard bus between the Switchyard breaker and the 
overhead transmission conductor to the system station service transformer 
supports recovery of offsite power following SBO, and is subject to aging 
management review. Switchyard bus outside the path of offsite power recovery 
does not require aging management review since it does not perform a license 
renewal intended function.

The Switchyard bus subject to aging management review is constructed of rigid 
aluminum pipe. The Switchyard bus is connected to short lengths of flexible 
conductors to minimize vibration from supports and active components such as 
circuit breakers. Based on this design configuration, wind induced vibration is not 
a significant aging mechanism. The bolted connections associated with the 
Switchyard bus are for the connections to station post insulators used to support 
the bus. All other connections to the bus are welded. The components involved in 
Switchyard bus connections are constructed from aluminum, galvanized steel and 
stainless steel. No organic materials are involved.

With no rigid connections to moving or vibrating equipment, loss of material due to 
vibration is not a significant aging effect requiring management. Aluminum bus 
exposed to the service conditions of the BVPS 138kV Switchyard does not 
experience any appreciable aging effects, except for minor oxidation, which does 
not impact the ability of the Switchyard bus to perform its intended function. 
Therefore, it is concluded that general corrosion resulting in the oxidation of the 
Switchyard bus is not an aging effect requiring management.

Connection surface oxidation and loosening of bolted connections for aluminum 
Switchyard bus are not applicable since the Switchyard bus connections requiring 
aging management review are welded connections. However, the flexible 
conductors, which are welded to the Switchyard bus, are bolted to the other 
Switchyard components. These Switchyard component connections are also 
included in the routine maintenance of the 138 kV Switchyard, which verifies the 
effectiveness of the connection design and installation practices. Flexible 
conductors were not considered part of the Switchyard bus, but were added to the 
Switchyard bus commodity for completeness. These flexible conductor bolted 
connections are assembled similar to the transmission conductor bolted 
connections discussed previously in this section. For environmental conditions at 
BVPS, no significant aging has been identified that could cause a loss of intended 
function for the period of extended operation. Vibration is not applicable since 
flexible connectors connect Switchyard bus to active components. 
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Switchyard connections requiring aging management review are welded and 
bolted connections. Neither of these connection types require aging management, 
because the loosening of bolted connections is not a significant aging effect.

Connection surface oxidation for aluminum Switchyard bus is not applicable since 
Switchyard bus connections requiring aging management review are welded 
connections. For ambient environmental conditions at BVPS, no aging effects 
have been identified that could cause a loss of intended function for the period of 
extended operation. Vibration is not applicable since flexible connectors connect 
Switchyard bus. Therefore, there are no aging effects requiring management for 
aluminum Switchyard bus or connections.

3.6.2.2.4 Quality Assurance for 
Aging Management of Nonsafety-Related Components

See Appendix B Section B.1.3 for discussion of BVPS quality assurance 
procedures and administrative controls for aging management programs.

3.6.2.3 Time-Limited Aging Analyses

The only Time-Limited Aging Analyses (TLAAs) identified for electrical and I&C components are 
evaluations for environmental qualification (EQ). These TLAAs are evaluated in Section 4.4.

3.6.3 CONCLUSION

The electrical and I&C components that are subject to aging management review have been 
identified in accordance with the requirements of 10 CFR 54.21(a)(1). The aging management 
programs selected to manage aging effects for electrical and I&C components are identified in 
Section 3.6.2.1 and in the following tables. A description of aging management programs is 
provided in Appendix B of this application, along with the demonstration that the identified aging 
effects will be managed for the period of extended operation.

Based on the demonstrations provided in Appendix B, the effects of aging associated with 
electrical and I&C components will be managed such that there is reasonable assurance the 
intended functions will be maintained consistent with the current licensing basis during the period 
of extended operation.
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Be
av

er
 V

al
le

y 
Po

w
er

 S
ta

tio
n 

Li
ce

ns
e 

R
en

ew
al

 A
pp

lic
at

io
n 

Te
ch

ni
ca

l I
nf

or
m

at
io

n

3.
6

A
gi

ng
 M

an
ag

em
en

t o
f E

le
ct

ric
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tro
ls

P
ag

e 
3.

6-
9

Ta
bl

e 
3.

6.
1

Su
m

m
ar

y 
of

 A
gi

ng
 M

an
ag

em
en

t E
va

lu
at

io
ns

 in
 C

ha
pt

er
 V

I o
f N

U
R

EG
-1

80
1

 fo
r E

le
ct

ric
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tr
ol

s 
C

om
po

ne
nt

s 
   

Ta
bl

e 
3.

6.
1 

:  
El

ec
tr

ic
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tr
ol

s 
C

om
po

ne
nt

s,
 N

U
R

EG
-1

80
1 

Vo
l. 

1
Ite

m
 

N
um

be
r

C
om

po
ne

nt
A

gi
ng

 E
ffe

ct
/ 

M
ec

ha
ni

sm
A

gi
ng

 M
an

ag
em

en
t 

Pr
og

ra
m

s
Fu

rt
he

r E
va

lu
at

io
n 

R
ec

om
m

en
de

d
D

is
cu

ss
io

n

3.
6.

1-
01

E
le

ct
ric

al
 e

qu
ip

m
en

t 
su

bj
ec

t t
o 

10
 C

FR
 5

0.
49

 
en

vi
ro

nm
en

ta
l 

qu
al

ifi
ca

tio
n 

(E
Q

) 
re

qu
ire

m
en

ts

D
eg

ra
da

tio
n 

du
e 

to
 

va
rio

us
 a

gi
ng

 
m

ec
ha

ni
sm

s

E
nv

iro
nm

en
ta

l 
qu

al
ifi

ca
tio

n 
of

 e
le

ct
ric

 
co

m
po

ne
nt

s

Ye
s,

 T
LA

A
N

ot
 a

pp
lic

ab
le

.

E
Q

 e
qu

ip
m

en
t i

s 
no

t s
ub

je
ct

 to
 a

gi
ng

 
m

an
ag

em
en

t r
ev

ie
w

 b
ec

au
se

 
re

pl
ac

em
en

t i
s 

ba
se

d 
on

 q
ua

lif
ie

d 
lif

e.
 E

Q
 a

na
ly

se
s 

ar
e 

ev
al

ua
te

d 
as

 
TL

A
A

s 
in

 S
ec

tio
n 

4.
4.

S
ee

 S
ec

tio
n 

3.
6.

2.
2.

1 
fo

r f
ur

th
er

 
ev

al
ua

tio
n.

3.
6.

1-
02

E
le

ct
ric

al
 c

ab
le

s,
 

co
nn

ec
tio

ns
 a

nd
 

fu
se

 h
ol

de
rs

 
(in

su
la

tio
n)

 n
ot

 
su

bj
ec

t t
o 

10
 C

FR
 5

0.
49

 E
Q

 
re

qu
ire

m
en

ts

R
ed

uc
ed

 in
su

la
tio

n 
re

si
st

an
ce

 a
nd

 e
le

ct
ric

al
 

fa
ilu

re
 d

ue
 to

 v
ar

io
us

 
ph

ys
ic

al
, t

he
rm

al
, 

ra
di

ol
yt

ic
, p

ho
to

ly
tic

 a
nd

 
ch

em
ic

al
 m

ec
ha

ni
sm

s

E
le

ct
ric

al
 c

ab
le

s 
an

d 
co

nn
ec

tio
ns

 n
ot

 
su

bj
ec

t t
o 

10
 C

FR
 5

0.
49

 E
Q

 
re

qu
ire

m
en

ts

N
o

C
on

si
st

en
t w

ith
 N

U
R

E
G

-1
80

1.

B
V

P
S

 w
ill

 m
an

ag
e 

th
e 

ag
in

g 
ef

fe
ct

s 
w

ith
 th

e 
E

le
ct

ric
al

 C
ab

le
s 

an
d 

C
on

ne
ct

io
ns

 N
ot

 S
ub

je
ct

 to
 

10
 C

FR
 5

0.
49

 E
nv

iro
nm

en
ta

l 
Q

ua
lif

ic
at

io
n 

R
eq

ui
re

m
en

ts
 (B

.2
.1

1)
 

P
ro

gr
am

.

Th
is

 p
ro

gr
am

 in
cl

ud
es

 in
sp

ec
tio

n 
of

 
no

n-
E

Q
 e

le
ct

ric
al

 a
nd

 I&
C

 
pe

ne
tra

tio
n 

ca
bl

es
 a

nd
 c

on
ne

ct
io

ns
.



3.
6

A
gi

ng
 M

an
ag

em
en

t o
f E

le
ct

ric
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tro
ls

P
ag

e 
3.

6-
10

Be
av

er
 V

al
le

y 
Po

w
er

 S
ta

tio
n 

Li
ce

ns
e 

R
en

ew
al

 A
pp

lic
at

io
n 

Te
ch

ni
ca

l I
nf

or
m

at
io

n

3.
6.

1-
03

C
on

du
ct

or
 in

su
la

tio
n 

fo
r e

le
ct

ric
al

 c
ab

le
s 

an
d 

co
nn

ec
tio

ns
 

us
ed

 in
 

in
st

ru
m

en
ta

tio
n 

ci
rc

ui
ts

 n
ot

 s
ub

je
ct

 
to

 1
0 

C
FR

 5
0.

49
 E

Q
 

re
qu

ire
m

en
ts

 th
at

 
ar

e 
se

ns
iti

ve
 to

 
re

du
ct

io
n 

in
 

co
nd

uc
to

r i
ns

ul
at

io
n 

re
si

st
an

ce
 (I

R
) 

R
ed

uc
ed

 in
su

la
tio

n 
re

si
st

an
ce

 a
nd

 e
le

ct
ric

al
 

fa
ilu

re
 d

ue
 to

 v
ar

io
us

 
ph

ys
ic

al
, t

he
rm

al
, 

ra
di

ol
yt

ic
, p

ho
to

ly
tic

 a
nd

 
ch

em
ic

al
 m

ec
ha

ni
sm

s

E
le

ct
ric

al
 c

ab
le

s 
an

d 
co

nn
ec

tio
ns

 u
se

d 
in

 
in

st
ru

m
en

ta
tio

n 
ci

rc
ui

ts
 n

ot
 s

ub
je

ct
 to

 
10

 C
FR

 5
0.

49
 E

Q
 

re
qu

ire
m

en
ts

N
o

C
on

si
st

en
t w

ith
 N

U
R

E
G

-1
80

1.

B
V

P
S

 w
ill

 m
an

ag
e 

th
e 

ag
in

g 
ef

fe
ct

s 
w

ith
 th

e 
E

le
ct

ric
al

 C
ab

le
s 

an
d 

C
on

ne
ct

io
ns

 N
ot

 S
ub

je
ct

 to
 

10
 C

FR
 5

0.
49

 E
nv

iro
nm

en
ta

l 
Q

ua
lif

ic
at

io
n 

R
eq

ui
re

m
en

ts
 U

se
d 

in
 

In
st

ru
m

en
ta

tio
n 

C
irc

ui
ts

 (B
.2

.1
2)

 
P

ro
gr

am
.

Th
is

 p
ro

gr
am

 in
cl

ud
es

 re
vi

ew
 o

f 
ca

lib
ra

tio
n 

an
d 

su
rv

ei
lla

nc
e 

te
st

in
g 

re
su

lts
 o

f i
ns

tru
m

en
ta

tio
n 

ci
rc

ui
ts

.

3.
6.

1-
04

C
on

du
ct

or
 in

su
la

tio
n 

fo
r i

na
cc

es
si

bl
e 

m
ed

iu
m

-v
ol

ta
ge

 
(2

kV
 to

 3
5k

V
) 

ca
bl

es
 (e

.g
., 

in
st

al
le

d 
in

 c
on

du
it 

or
 d

ire
ct

 b
ur

ie
d)

 n
ot

 
su

bj
ec

t t
o 

10
 C

FR
 5

0.
49

 E
Q

 
re

qu
ire

m
en

ts

Lo
ca

liz
ed

 d
am

ag
e 

an
d 

br
ea

kd
ow

n 
of

 in
su

la
tio

n 
le

ad
in

g 
to

 e
le

ct
ric

al
 

fa
ilu

re
 d

ue
 to

 m
oi

st
ur

e 
in

tru
si

on
, w

at
er

 tr
ee

s

In
ac

ce
ss

ib
le

 m
ed

iu
m

-
vo

lta
ge

 c
ab

le
s 

no
t 

su
bj

ec
t t

o 
10

 C
FR

 5
0.

49
 E

Q
 

re
qu

ire
m

en
ts

N
o

C
on

si
st

en
t w

ith
 N

U
R

E
G

-1
80

1.

B
V

P
S

 w
ill

 m
an

ag
e 

th
e 

ag
in

g 
ef

fe
ct

s 
w

ith
 th

e 
In

ac
ce

ss
ib

le
 M

ed
iu

m
-

Vo
lta

ge
 C

ab
le

s 
N

ot
 S

ub
je

ct
 to

 
10

 C
FR

 5
0.

49
 E

nv
iro

nm
en

ta
l 

Q
ua

lif
ic

at
io

n 
R

eq
ui

re
m

en
ts

 (B
.2

.2
1)

 
P

ro
gr

am
.

Th
is

 p
ro

gr
am

 in
cl

ud
es

 in
sp

ec
tio

n 
of

 
m

ed
iu

m
-v

ol
ta

ge
 c

ab
le

s 
ex

po
se

d 
to

 
si

gn
ifi

ca
nt

 m
oi

st
ur

e 
an

d 
vo

lta
ge

, a
nd

 
te

st
in

g 
as

 re
qu

ire
d.

In
 T

ab
le

 3
.6

.2
-1

, r
ed

uc
ed

 in
su

la
tio

n 
re

si
st

an
ce

 is
 c

on
si

de
re

d 
eq

ui
va

le
nt

 
to

 th
e 

ag
in

g 
ef

fe
ct

 li
st

ed
 fo

r t
hi

s 
ite

m
 

(b
re

ak
do

w
n 

of
 in

su
la

tio
n)

.

Ta
bl

e 
3.

6.
1 

(c
on

tin
ue

d)
:  

El
ec

tr
ic

al
 a

nd
 In

st
ru

m
en

ta
tio

n 
an

d 
C

on
tr

ol
s 

C
om

po
ne

nt
s,

 N
U

R
EG

-1
80

1 
Vo

l. 
1

Ite
m

 
N

um
be

r
C

om
po

ne
nt

A
gi

ng
 E

ffe
ct

/ 
M

ec
ha

ni
sm

A
gi

ng
 M

an
ag

em
en

t 
Pr

og
ra

m
s

Fu
rt

he
r E

va
lu

at
io

n 
R

ec
om

m
en

de
d

D
is

cu
ss

io
n



Be
av

er
 V

al
le

y 
Po

w
er

 S
ta

tio
n 

Li
ce

ns
e 

R
en

ew
al

 A
pp

lic
at

io
n 

Te
ch

ni
ca

l I
nf

or
m

at
io

n

3.
6

A
gi

ng
 M

an
ag

em
en

t o
f E

le
ct

ric
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tro
ls

P
ag

e 
3.

6-
11
3.
6.

1-
05

C
on

ne
ct

or
 c

on
ta

ct
s 

fo
r e

le
ct

ric
al

 
co

nn
ec

to
rs

 e
xp

os
ed

 
to

 b
or

at
ed

 w
at

er
 

le
ak

ag
e

C
or

ro
si

on
 o

f c
on

ne
ct

or
 

co
nt

ac
t s

ur
fa

ce
s 

du
e 

to
 

in
tru

si
on

 o
f b

or
at

ed
 

w
at

er

B
or

ic
 A

ci
d 

C
or

ro
si

on
N

o
C

on
si

st
en

t w
ith

 N
U

R
E

G
-1

80
1.

B
V

P
S

 m
an

ag
es

 th
e 

ag
in

g 
ef

fe
ct

 w
ith

 
th

e 
B

or
ic

 A
ci

d 
C

or
ro

si
on

 (B
.2

.7
) 

P
ro

gr
am

.

Th
is

 p
ro

gr
am

 in
cl

ud
es

 p
er

io
di

c 
vi

su
al

 
in

sp
ec

tio
n 

of
 a

dj
ac

en
t s

tru
ct

ur
es

, 
co

m
po

ne
nt

s,
 a

nd
 s

up
po

rts
 fo

r 
ev

id
en

ce
 o

f l
ea

ka
ge

 a
nd

 c
or

ro
si

on
.

In
 T

ab
le

 3
.6

.2
-1

, l
os

s 
of

 c
irc

ui
t 

co
nt

in
ui

ty
 is

 th
e 

ag
in

g 
ef

fe
ct

 re
su

lti
ng

 
fro

m
 c

or
ro

si
on

 o
f c

on
ne

ct
or

 c
on

ta
ct

 
su

rfa
ce

s.

3.
6.

1-
06

Fu
se

 h
ol

de
rs

 (N
ot

 
P

ar
t o

f a
 L

ar
ge

r 
A

ss
em

bl
y)

: F
us

e 
ho

ld
er

s 
- m

et
al

lic
 

cl
am

p

Fa
tig

ue
 d

ue
 to

 o
hm

ic
 

he
at

in
g,

 th
er

m
al

 
cy

cl
in

g,
 e

le
ct

ric
al

 
tra

ns
ie

nt
s,

 fr
eq

ue
nt

 
m

an
ip

ul
at

io
n,

 v
ib

ra
tio

n,
 

ch
em

ic
al

 co
nt

am
in

at
io

n,
 

co
rr

os
io

n,
 a

nd
 o

xi
da

tio
n

Fu
se

 h
ol

de
rs

N
o

N
ot

 a
pp

lic
ab

le
.

A
 re

vi
ew

 o
f B

V
P

S
 d

oc
um

en
ts

 
in

di
ca

te
d 

th
at

 fu
se

 h
ol

de
rs

 u
til

iz
in

g 
m

et
al

lic
 c

la
m

ps
 a

re
 e

ith
er

 p
ar

t o
f a

n 
ac

tiv
e 

de
vi

ce
 o

r l
oc

at
ed

 in
 c

irc
ui

ts
 

th
at

 p
er

fo
rm

 n
o 

LR
 in

te
nd

ed
 fu

nc
tio

n.
 

Th
er

ef
or

e,
 fu

se
 h

ol
de

rs
 w

ith
 m

et
al

lic
 

cl
am

ps
 a

t B
V

P
S

 a
re

 n
ot

 s
ub

je
ct

 to
 

ag
in

g 
m

an
ag

em
en

t r
ev

ie
w

.

Ta
bl

e 
3.

6.
1 

(c
on

tin
ue

d)
:  

El
ec

tr
ic

al
 a

nd
 In

st
ru

m
en

ta
tio

n 
an

d 
C

on
tr

ol
s 

C
om

po
ne

nt
s,

 N
U

R
EG

-1
80

1 
Vo

l. 
1

Ite
m

 
N

um
be

r
C

om
po

ne
nt

A
gi

ng
 E

ffe
ct

/ 
M

ec
ha

ni
sm

A
gi

ng
 M

an
ag

em
en

t 
Pr

og
ra

m
s

Fu
rt

he
r E

va
lu

at
io

n 
R

ec
om

m
en

de
d

D
is

cu
ss

io
n



3.
6

A
gi

ng
 M

an
ag

em
en

t o
f E

le
ct

ric
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tro
ls

P
ag

e 
3.

6-
12

Be
av

er
 V

al
le

y 
Po

w
er

 S
ta

tio
n 

Li
ce

ns
e 

R
en

ew
al

 A
pp

lic
at

io
n 

Te
ch

ni
ca

l I
nf

or
m

at
io

n

3.
6.

1-
07

M
et

al
 e

nc
lo

se
d 

bu
s 

- 
B

us
 / 

co
nn

ec
tio

ns
Lo

os
en

in
g 

of
 b

ol
te

d 
co

nn
ec

tio
ns

 d
ue

 to
 

th
er

m
al

 c
yc

lin
g 

an
d 

oh
m

ic
 h

ea
tin

g

M
et

al
 E

nc
lo

se
d 

B
us

N
o

C
on

si
st

en
t w

ith
 N

U
R

E
G

-1
80

1.

B
V

P
S

 w
ill

 m
an

ag
e 

th
e 

ag
in

g 
ef

fe
ct

 
w

ith
 th

e 
M

et
al

 E
nc

lo
se

d 
B

us
 (U

ni
t 2

 
on

ly
) (

B
.2

.2
6)

 P
ro

gr
am

.

Th
is

 p
ro

gr
am

 in
cl

ud
es

 v
is

ua
l 

in
sp

ec
tio

n 
of

 in
te

rio
r p

or
tio

ns
 o

f t
he

 
bu

s,
 a

nd
 th

er
m

og
ra

ph
y 

of
 th

e 
ex

te
rio

r o
f t

he
 e

ne
rg

iz
ed

 U
ni

t 2
 b

us
 

en
cl

os
ur

e.

3.
6.

1-
08

M
et

al
 e

nc
lo

se
d 

bu
s 

- 
In

su
la

tio
n 

/ 
in

su
la

to
rs

R
ed

uc
ed

 in
su

la
tio

n 
re

si
st

an
ce

 a
nd

 e
le

ct
ric

al
 

fa
ilu

re
 d

ue
 to

 v
ar

io
us

 
ph

ys
ic

al
, t

he
rm

al
, 

ra
di

ol
yt

ic
, p

ho
to

ly
tic

, 
an

d 
ch

em
ic

al
 

m
ec

ha
ni

sm
s

M
et

al
 E

nc
lo

se
d 

B
us

N
o

C
on

si
st

en
t w

ith
 N

U
R

E
G

-1
80

1.

B
V

P
S

 w
ill

 m
an

ag
e 

th
e 

ag
in

g 
ef

fe
ct

s 
w

ith
 th

e 
M

et
al

 E
nc

lo
se

d 
B

us
 (U

ni
t 2

 
on

ly
) (

B
.2

.2
6)

 P
ro

gr
am

.

Th
is

 p
ro

gr
am

 in
cl

ud
es

 v
is

ua
l 

in
sp

ec
tio

n 
of

 in
te

rio
r p

or
tio

ns
 o

f t
he

 
U

ni
t 2

 b
us

.

3.
6.

1-
09

M
et

al
 e

nc
lo

se
d 

bu
s 

- 
E

nc
lo

su
re

 
as

se
m

bl
ie

s

Lo
ss

 o
f m

at
er

ia
l d

ue
 to

 
ge

ne
ra

l c
or

ro
si

on
St

ru
ct

ur
es

 m
on

ito
rin

g 
pr

og
ra

m
N

o
C

on
si

st
en

t w
ith

 N
U

R
E

G
 1

80
1.

B
V

P
S

 w
ill

 m
an

ag
e 

th
e 

ag
in

g 
ef

fe
ct

 
w

ith
 th

e 
St

ru
ct

ur
es

 M
on

ito
rin

g 
(B

.2
.3

9)
 P

ro
gr

am
.

Th
is

 p
ro

gr
am

 in
cl

ud
es

 p
er

io
di

c 
vi

su
al

 
in

sp
ec

tio
n 

of
 s

tru
ct

ur
es

, c
om

po
ne

nt
s,

 
an

d 
su

pp
or

ts
 fo

r e
vi

de
nc

e 
of

 
co

rr
os

io
n 

(U
ni

t 2
 o

nl
y)

.

Ta
bl

e 
3.

6.
1 

(c
on

tin
ue

d)
:  

El
ec

tr
ic

al
 a

nd
 In

st
ru

m
en

ta
tio

n 
an

d 
C

on
tr

ol
s 

C
om

po
ne

nt
s,

 N
U

R
EG

-1
80

1 
Vo

l. 
1

Ite
m

 
N

um
be

r
C

om
po

ne
nt

A
gi

ng
 E

ffe
ct

/ 
M

ec
ha

ni
sm

A
gi

ng
 M

an
ag

em
en

t 
Pr

og
ra

m
s

Fu
rt

he
r E

va
lu

at
io

n 
R

ec
om

m
en

de
d

D
is

cu
ss

io
n



Be
av

er
 V

al
le

y 
Po

w
er

 S
ta

tio
n 

Li
ce

ns
e 

R
en

ew
al

 A
pp

lic
at

io
n 

Te
ch

ni
ca

l I
nf

or
m

at
io

n

3.
6

A
gi

ng
 M

an
ag

em
en

t o
f E

le
ct

ric
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tro
ls

P
ag

e 
3.

6-
13
3.
6.

1-
10

M
et

al
 e

nc
lo

se
d 

bu
s 

- 
E

nc
lo

su
re

 
as

se
m

bl
ie

s

H
ar

de
ni

ng
 a

nd
 lo

ss
 o

f 
st

re
ng

th
 d

ue
 to

 
el

as
to

m
er

s 
de

gr
ad

at
io

n

St
ru

ct
ur

es
 m

on
ito

rin
g 

pr
og

ra
m

N
o

N
ot

 a
pp

lic
ab

le
.

Th
e 

in
-s

co
pe

 m
et

al
 e

nc
lo

se
d 

bu
s 

at
 

B
V

P
S

 d
oe

s 
no

t c
on

ta
in

 e
la

st
om

er
s 

ex
ce

pt
 fo

r t
he

 e
nc

lo
su

re
 g

as
ke

ts
, 

w
hi

ch
 a

re
 c

on
su

m
ab

le
s.

 T
he

 m
et

al
 

en
cl

os
ed

 b
us

 d
oe

s 
no

t c
on

ta
in

 th
is

 
ag

in
g 

ef
fe

ct
, s

o 
no

 a
gi

ng
 

m
an

ag
em

en
t p

ro
gr

am
 is

 re
qu

ire
d.

3.
6.

1-
11

H
ig

h 
vo

lta
ge

 
in

su
la

to
rs

D
eg

ra
da

tio
n 

of
 

in
su

la
tio

n 
qu

al
ity

 d
ue

 to
 

pr
es

en
ce

 o
f a

ny
 s

al
t 

de
po

si
ts

 a
nd

 s
ur

fa
ce

 
co

nt
am

in
at

io
n;

 lo
ss

 o
f 

m
at

er
ia

l c
au

se
d 

by
 

m
ec

ha
ni

ca
l w

ea
r d

ue
 to

 
w

in
d 

bl
ow

in
g 

on
 

tra
ns

m
is

si
on

 
co

nd
uc

to
rs

P
la

nt
 s

pe
ci

fic
Ye

s,
 p

la
nt

 s
pe

ci
fic

N
ot

 a
pp

lic
ab

le
.

Fu
rth

er
 e

va
lu

at
io

n 
is

 d
oc

um
en

te
d 

in
 

S
ec

tio
n 

3.
6.

2.
2.

2.

3.
6.

1-
12

Tr
an

sm
is

si
on

 
co

nd
uc

to
rs

 a
nd

 
co

nn
ec

tio
ns

; 
sw

itc
hy

ar
d 

bu
s 

an
d 

co
nn

ec
tio

ns

Lo
ss

 o
f m

at
er

ia
l d

ue
 to

 
w

in
d 

in
du

ce
d 

ab
ra

si
on

 
an

d 
fa

tig
ue

; l
os

s 
of

 
co

nd
uc

to
r s

tre
ng

th
 d

ue
 

to
 c

or
ro

si
on

; i
nc

re
as

ed
 

re
si

st
an

ce
 o

f c
on

ne
ct

io
n 

du
e 

to
 o

xi
da

tio
n 

or
 lo

ss
 

of
 p

re
lo

ad
 

P
la

nt
 s

pe
ci

fic
Ye

s,
 p

la
nt

 s
pe

ci
fic

N
ot

 a
pp

lic
ab

le
.

Fu
rth

er
 e

va
lu

at
io

n 
is

 d
oc

um
en

te
d 

in
 

S
ec

tio
n 

3.
6.

2.
2.

3.

Ta
bl

e 
3.

6.
1 

(c
on

tin
ue

d)
:  

El
ec

tr
ic

al
 a

nd
 In

st
ru

m
en

ta
tio

n 
an

d 
C

on
tr

ol
s 

C
om

po
ne

nt
s,

 N
U

R
EG

-1
80

1 
Vo

l. 
1

Ite
m

 
N

um
be

r
C

om
po

ne
nt

A
gi

ng
 E

ffe
ct

/ 
M

ec
ha

ni
sm

A
gi

ng
 M

an
ag

em
en

t 
Pr

og
ra

m
s

Fu
rt

he
r E

va
lu

at
io

n 
R

ec
om

m
en

de
d

D
is

cu
ss

io
n



3.
6

A
gi

ng
 M

an
ag

em
en

t o
f E

le
ct

ric
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tro
ls

P
ag

e 
3.

6-
14

Be
av

er
 V

al
le

y 
Po

w
er

 S
ta

tio
n 

Li
ce

ns
e 

R
en

ew
al

 A
pp

lic
at

io
n 

Te
ch

ni
ca

l I
nf

or
m

at
io

n

3.
6.

1-
13

C
ab

le
 C

on
ne

ct
io

ns
 - 

M
et

al
lic

 p
ar

ts
Lo

os
en

in
g 

of
 b

ol
te

d 
co

nn
ec

tio
ns

 d
ue

 to
 

th
er

m
al

 c
yc

lin
g,

 o
hm

ic
 

he
at

in
g,

 e
le

ct
ric

al
 

tra
ns

ie
nt

s,
 v

ib
ra

tio
n,

 
ch

em
ic

al
 co

nt
am

in
at

io
n,

 
co

rr
os

io
n,

 a
nd

 o
xi

da
tio

n

E
le

ct
ric

al
 c

ab
le

 
co

nn
ec

tio
ns

 n
ot

 
su

bj
ec

t t
o 

10
 C

FR
 5

0.
49

 
en

vi
ro

nm
en

ta
l 

qu
al

ifi
ca

tio
n 

re
qu

ire
m

en
ts

N
o

C
on

si
st

en
t w

ith
 N

U
R

E
G

-1
80

1,
 w

ith
 

pl
an

t-s
pe

ci
fic

 A
M

P
 a

ss
ig

ne
d.

B
V

P
S

 is
 p

ro
vi

di
ng

 a
 p

la
nt

 s
pe

ci
fic

 
on

e-
tim

e 
in

sp
ec

tio
n 

pr
og

ra
m

 
(E

le
ct

ric
al

 C
ab

le
 C

on
ne

ct
io

ns
 N

ot
 

S
ub

je
ct

 T
o 

10
 C

FR
 5

0.
49

 
E

nv
iro

nm
en

ta
l Q

ua
lif

ic
at

io
n 

R
eq

ui
re

m
en

ts
 O

ne
-T

im
e 

In
sp

ec
tio

n 
(B

.2
.1

0)
) a

s 
an

 a
lte

rn
at

e 
to

 th
e 

N
U

R
E

G
-1

80
1,

 X
I.E

6 
pr

og
ra

m
. T

he
 

on
e-

tim
e 

in
sp

ec
tio

n 
pr

og
ra

m
 w

ill
 

ve
rif

y 
th

e 
ab

se
nc

e 
of

 a
gi

ng
 e

ffe
ct

s 
re

qu
iri

ng
 m

an
ag

em
en

t.

3.
6.

1-
14

Fu
se

 h
ol

de
rs

 (N
ot

 
P

ar
t o

f a
 L

ar
ge

r 
A

ss
em

bl
y)

 - 
In

su
la

tio
n 

m
at

er
ia

l

N
on

e
N

on
e

N
A

 - 
N

o 
A

E
M

 o
r 

A
M

P
C

on
si

st
en

t w
ith

 N
U

R
E

G
-1

80
1.

Ta
bl

e 
3.

6.
1 

(c
on

tin
ue

d)
:  

El
ec

tr
ic

al
 a

nd
 In

st
ru

m
en

ta
tio

n 
an

d 
C

on
tr

ol
s 

C
om

po
ne

nt
s,

 N
U

R
EG

-1
80

1 
Vo

l. 
1

Ite
m

 
N

um
be

r
C

om
po

ne
nt

A
gi

ng
 E

ffe
ct

/ 
M

ec
ha

ni
sm

A
gi

ng
 M

an
ag

em
en

t 
Pr

og
ra

m
s

Fu
rt

he
r E

va
lu

at
io

n 
R

ec
om

m
en

de
d

D
is

cu
ss

io
n



Be
av

er
 V

al
le

y 
Po

w
er

 S
ta

tio
n 

Li
ce

ns
e 

R
en

ew
al

 A
pp

lic
at

io
n 

Te
ch

ni
ca

l I
nf

or
m

at
io

n

3.
6

A
gi

ng
 M

an
ag

em
en

t o
f E

le
ct

ric
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tro
ls

P
ag

e 
3.

6-
15
Ta
bl

e 
3.

6.
2-

1
El

ec
tr

ic
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tr
ol

s 
C

om
po

ne
nt

s 
– 

Su
m

m
ar

y 
of

 A
gi

ng
 M

an
ag

em
en

t E
va

lu
at

io
n 

   

Ta
bl

e 
3.

6.
2-

1 
:  

El
ec

tr
ic

al
 a

nd
 In

st
ru

m
en

ta
tio

n 
an

d 
C

on
tr

ol
s 

C
om

po
ne

nt
s

R
ow

 
N

o.
C

om
po

ne
nt

 
Ty

pe
In

te
nd

ed
 

Fu
nc

tio
n

M
at

er
ia

l
En

vi
ro

nm
en

t
A

gi
ng

 E
ffe

ct
 

R
eq

ui
rin

g 
M

an
ag

em
en

t

A
gi

ng
 M

an
ag

em
en

t 
Pr

og
ra

m
s

N
U

R
EG

-
18

01
 V

ol
. 

2 
Ite

m

Ta
bl

e 
1 

Ite
m

N
ot

es

1
C

ab
le

 
co

nn
ec

tio
ns

 
(m

et
al

lic
 p

ar
ts

)

C
E

Va
rio

us
 

m
et

al
s 

us
ed

 
fo

r e
le

ct
ric

al
 

co
nt

ac
ts

A
ir 

- i
nd

oo
r 

an
d 

ou
td

oo
r

Lo
os

en
in

g 
of

 
bo

lte
d 

co
nn

ec
tio

ns
P

la
nt

 S
pe

ci
fic

 - 
E

le
ct

ric
al

 C
ab

le
 

C
on

ne
ct

io
ns

 N
ot

 
S

ub
je

ct
 T

o 
10

 C
FR

 5
0.

49
 

E
nv

iro
nm

en
ta

l 
Q

ua
lif

ic
at

io
n 

R
eq

ui
re

m
en

ts
 O

ne
-

Ti
m

e 
In

sp
ec

tio
n 

(B
.2

.1
0)

V
I.A

-1
 

(L
P

-1
2)

3.
6.

1-
13

E 60
1

2
E

le
ct

ric
al

 c
ab

le
s 

an
d 

co
nn

ec
tio

ns
 

no
t s

ub
je

ct
 to

 
10

 C
FR

 5
0.

49
 

E
Q

 re
qu

ire
m

en
ts

C
E

In
su

la
tio

n 
m

at
er

ia
l -

 
va

rio
us

 
or

ga
ni

c 
po

ly
m

er
s

A
dv

er
se

 
lo

ca
liz

ed
 

en
vi

ro
nm

en
t 

ca
us

ed
 b

y 
he

at
, 

ra
di

at
io

n,
 o

r 
m

oi
st

ur
e 

in
 

th
e 

pr
es

en
ce

 
of

 o
xy

ge
n

R
ed

uc
ed

 in
su

la
tio

n 
re

si
st

an
ce

E
le

ct
ric

al
 C

ab
le

s 
an

d 
C

on
ne

ct
io

ns
 N

ot
 

S
ub

je
ct

 to
 

10
 C

FR
 5

0.
49

 
E

nv
iro

nm
en

ta
l 

Q
ua

lif
ic

at
io

n 
R

eq
ui

re
m

en
ts

 
(B

.2
.1

1)

V
I.A

-2
 

(L
-0

1)
3.

6.
1-

02
A



3.
6

A
gi

ng
 M

an
ag

em
en

t o
f E

le
ct

ric
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tro
ls

P
ag

e 
3.

6-
16

Be
av

er
 V

al
le

y 
Po

w
er

 S
ta

tio
n 

Li
ce

ns
e 

R
en

ew
al

 A
pp

lic
at

io
n 

Te
ch

ni
ca

l I
nf

or
m

at
io

n

3
E

le
ct

ric
al

 c
ab

le
s 

an
d 

co
nn

ec
tio

ns
 

no
t s

ub
je

ct
 to

 
10

 C
FR

 5
0.

49
 

E
Q

 re
qu

ire
m

en
ts

 
us

ed
 in

 
in

st
ru

m
en

ta
tio

n 
ci

rc
ui

ts

C
E

In
su

la
tio

n 
m

at
er

ia
l -

 
va

rio
us

 
or

ga
ni

c 
po

ly
m

er
s

A
dv

er
se

 
lo

ca
liz

ed
 

en
vi

ro
nm

en
t 

ca
us

ed
 b

y 
he

at
, 

ra
di

at
io

n,
 o

r 
m

oi
st

ur
e 

in
 

th
e 

pr
es

en
ce

 
of

 o
xy

ge
n

R
ed

uc
ed

 in
su

la
tio

n 
re

si
st

an
ce

E
le

ct
ric

al
 C

ab
le

s 
an

d 
C

on
ne

ct
io

ns
 N

ot
 

S
ub

je
ct

 to
 

10
 C

FR
 5

0.
49

 
E

nv
iro

nm
en

ta
l 

Q
ua

lif
ic

at
io

n 
R

eq
ui

re
m

en
ts

 U
se

d 
in

 In
st

ru
m

en
ta

tio
n 

C
irc

ui
ts

 (B
.2

.1
2)

V
I.A

-3
 

(L
-0

2)
3.

6.
1-

03
 

A

4
In

ac
ce

ss
ib

le
 

m
ed

iu
m

-v
ol

ta
ge

 
(2

kV
 to

 3
5k

V
) 

ca
bl

es
 (e

.g
., 

in
st

al
le

d 
un

de
rg

ro
un

d 
in

 
co

nd
ui

t o
r d

ire
ct

 
bu

rie
d)

 n
ot

 
su

bj
ec

t t
o 

10
 C

FR
 5

0.
49

 
E

Q
 re

qu
ire

m
en

ts

C
E

In
su

la
tio

n 
m

at
er

ia
l -

 
va

rio
us

 
or

ga
ni

c 
po

ly
m

er
s

A
dv

er
se

 
lo

ca
liz

ed
 

en
vi

ro
nm

en
t 

ca
us

ed
 b

y 
ex

po
su

re
 to

 
m

oi
st

ur
e 

an
d 

vo
lta

ge
 s

tre
ss

R
ed

uc
ed

 in
su

la
tio

n 
re

si
st

an
ce

In
ac

ce
ss

ib
le

 
M

ed
iu

m
-V

ol
ta

ge
 

C
ab

le
s 

N
ot

 S
ub

je
ct

 
to

 1
0 

C
FR

 5
0.

49
 

E
nv

iro
nm

en
ta

l 
Q

ua
lif

ic
at

io
n 

R
eq

ui
re

m
en

ts
 

(B
.2

.2
1)

V
I.A

-4
 

(L
-0

3)
3.

6.
1-

04
A

Ta
bl

e 
3.

6.
2-

1 
(c

on
tin

ue
d)

:  
El

ec
tr

ic
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tr
ol

s 
C

om
po

ne
nt

s

R
ow

 
N

o.
C

om
po

ne
nt

 
Ty

pe
In

te
nd

ed
 

Fu
nc

tio
n

M
at

er
ia

l
En

vi
ro

nm
en

t
A

gi
ng

 E
ffe

ct
 

R
eq

ui
rin

g 
M

an
ag

em
en

t

A
gi

ng
 M

an
ag

em
en

t 
Pr

og
ra

m
s

N
U

R
EG

-
18

01
 V

ol
. 

2 
Ite

m

Ta
bl

e 
1 

Ite
m

N
ot

es



Be
av

er
 V

al
le

y 
Po

w
er

 S
ta

tio
n 

Li
ce

ns
e 

R
en

ew
al

 A
pp

lic
at

io
n 

Te
ch

ni
ca

l I
nf

or
m

at
io

n

3.
6

A
gi

ng
 M

an
ag

em
en

t o
f E

le
ct

ric
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tro
ls

P
ag

e 
3.

6-
17
5
E

le
ct

ric
al

 
co

nn
ec

tio
ns

 n
ot

 
su

bj
ec

t t
o 

10
 C

FR
 5

0.
49

 
E

Q
 re

qu
ire

m
en

ts
 

ex
po

se
d 

to
 

bo
ra

te
d 

w
at

er
 

le
ak

ag
e

C
E

Va
rio

us
 

m
et

al
s 

us
ed

 
fo

r e
le

ct
ric

al
 

co
nt

ac
ts

A
ir 

w
ith

 
bo

ra
te

d 
w

at
er

 
le

ak
ag

e

Lo
ss

 o
f c

irc
ui

t 
co

nt
in

ui
ty

B
or

ic
 A

ci
d 

C
or

ro
si

on
 

(B
.2

.7
)

V
I.A

.-5
 

(L
-0

4)
3.

6.
1-

05
A

6
Fu

se
 h

ol
de

rs
 - 

in
su

la
tio

n 
m

at
er

ia
ls

C
E

In
su

la
tio

n 
m

at
er

ia
l -

 
va

rio
us

 
or

ga
ni

c 
po

ly
m

er
s

A
dv

er
se

 
lo

ca
liz

ed
 

en
vi

ro
nm

en
t 

ca
us

ed
 b

y 
he

at
, 

ra
di

at
io

n,
 o

r 
m

oi
st

ur
e 

in
 

th
e 

pr
es

en
ce

 
of

 o
xy

ge
n 

or
 

>6
0-

ye
ar

 
se

rv
ic

e 
lim

iti
ng

 
te

m
pe

ra
tu

re

R
ed

uc
ed

 in
su

la
tio

n 
re

si
st

an
ce

E
le

ct
ric

al
 C

ab
le

s 
an

d 
C

on
ne

ct
io

ns
 N

ot
 

S
ub

je
ct

 to
 

10
 C

FR
 5

0.
49

 
E

nv
iro

nm
en

ta
l 

Q
ua

lif
ic

at
io

n 
R

eq
ui

re
m

en
ts

 
(B

.2
.1

1)

V
I.A

-6
 

(L
P

-0
3)

 
3.

6.
1-

02
A

7
Fu

se
 h

ol
de

rs
 - 

in
su

la
tio

n 
m

at
er

ia
ls

C
E

In
su

la
tio

n 
m

at
er

ia
l -

 
va

rio
us

 
or

ga
ni

c 
po

ly
m

er
s

A
ir 

- i
nd

oo
r

N
on

e
N

on
e

V
I.A

-7
 

(L
P

-0
2)

 
3.

6.
1-

14
 A

Ta
bl

e 
3.

6.
2-

1 
(c

on
tin

ue
d)

:  
El

ec
tr

ic
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tr
ol

s 
C

om
po

ne
nt

s

R
ow

 
N

o.
C

om
po

ne
nt

 
Ty

pe
In

te
nd

ed
 

Fu
nc

tio
n

M
at

er
ia

l
En

vi
ro

nm
en

t
A

gi
ng

 E
ffe

ct
 

R
eq

ui
rin

g 
M

an
ag

em
en

t

A
gi

ng
 M

an
ag

em
en

t 
Pr

og
ra

m
s

N
U

R
EG

-
18

01
 V

ol
. 

2 
Ite

m

Ta
bl

e 
1 

Ite
m

N
ot

es



3.
6

A
gi

ng
 M

an
ag

em
en

t o
f E

le
ct

ric
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tro
ls

P
ag

e 
3.

6-
18

Be
av

er
 V

al
le

y 
Po

w
er

 S
ta

tio
n 

Li
ce

ns
e 

R
en

ew
al

 A
pp

lic
at

io
n 

Te
ch

ni
ca

l I
nf

or
m

at
io

n

8
H

ig
h 

vo
lta

ge
 

in
su

la
to

rs
IN

E
P

or
ce

la
in

, 
m

al
le

ab
le

 
iro

n,
 

al
um

in
um

, 
ga

lv
an

iz
ed

 
st

ee
l, 

ce
m

en
t

A
ir 

- o
ut

do
or

N
on

e
N

on
e

V
I.A

-9
 

(L
P

-0
7)

3.
6.

1-
11

I

9
H

ig
h 

vo
lta

ge
 

in
su

la
to

rs
IN

E
P

or
ce

la
in

, 
m

al
le

ab
le

 
iro

n,
 

al
um

in
um

, 
ga

lv
an

iz
ed

 
st

ee
l, 

ce
m

en
t

A
ir 

- o
ut

do
or

N
on

e
N

on
e

V
I.A

-1
0 

(L
P

-1
1)

3.
6.

1-
11

I

10
M

et
al

 e
nc

lo
se

d 
bu

s 
(n

on
-

se
gr

eg
at

ed
 b

us
) -

 
bu

s/
co

nn
ec

tio
ns

 
(U

ni
t 2

 o
nl

y)

C
E

A
lu

m
in

um
 / 

si
lv

er
 p

la
te

d 
al

um
in

um
, 

co
pp

er
 / 

si
lv

er
 p

la
te

d 
co

pp
er

, 
co

pp
er

 a
llo

y,
 

st
ai

nl
es

s 
st

ee
l, 

 
st

ee
l

A
ir 

- i
nd

oo
r

Lo
os

en
in

g 
of

 
bo

lte
d 

co
nn

ec
tio

ns
 

M
et

al
 E

nc
lo

se
d 

B
us

 
(U

ni
t 2

 o
nl

y)
 (B

.2
.2

6)
V

I.A
-1

1 
(L

P
-0

4)
3.

6.
1-

07
 A

 

Ta
bl

e 
3.

6.
2-

1 
(c

on
tin

ue
d)

:  
El

ec
tr

ic
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tr
ol

s 
C

om
po

ne
nt

s

R
ow

 
N

o.
C

om
po

ne
nt

 
Ty

pe
In

te
nd

ed
 

Fu
nc

tio
n

M
at

er
ia

l
En

vi
ro

nm
en

t
A

gi
ng

 E
ffe

ct
 

R
eq

ui
rin

g 
M

an
ag

em
en

t

A
gi

ng
 M

an
ag

em
en

t 
Pr

og
ra

m
s

N
U

R
EG

-
18

01
 V

ol
. 

2 
Ite

m

Ta
bl

e 
1 

Ite
m

N
ot

es



Be
av

er
 V

al
le

y 
Po

w
er

 S
ta

tio
n 

Li
ce

ns
e 

R
en

ew
al

 A
pp

lic
at

io
n 

Te
ch

ni
ca

l I
nf

or
m

at
io

n

3.
6

A
gi

ng
 M

an
ag

em
en

t o
f E

le
ct

ric
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tro
ls

P
ag

e 
3.

6-
19
11
M

et
al

 e
nc

lo
se

d 
bu

s 
(n

on
-

se
gr

eg
at

ed
 b

us
) -

 
en

cl
os

ur
e 

as
se

m
bl

ie
s 

(U
ni

t 2
 o

nl
y)

S
S

R
St

ee
l, 

ga
lv

an
iz

ed
 

st
ee

l

A
ir 

- i
nd

oo
r

Lo
ss

 o
f m

at
er

ia
l 

St
ru

ct
ur

es
 

M
on

ito
rin

g 
(B

.2
.3

9)
V

I.A
-1

3 
(L

P
-0

6)
3.

6.
1-

09
A

12
M

et
al

 e
nc

lo
se

d 
bu

s 
(n

on
-

se
gr

eg
at

ed
 b

us
) -

 
in

su
la

tio
n 

/ 
in

su
la

to
rs

 
(U

ni
t 2

 o
nl

y)

IN
E

In
su

la
tio

n 
m

at
er

ia
l -

 
va

rio
us

 
or

ga
ni

c 
po

ly
m

er
s,

 
po

rc
el

ai
n

A
ir 

- i
nd

oo
r

R
ed

uc
ed

 in
su

la
tio

n 
re

si
st

an
ce

 
M

et
al

 E
nc

lo
se

d 
B

us
 

(U
ni

t 2
 o

nl
y)

 (B
.2

.2
6)

V
I.A

-1
4 

(L
P

-0
5)

3.
6.

1-
08

A

13
S

w
itc

hy
ar

d 
bu

s 
(S

w
itc

hy
ar

d 
bu

s 
fo

r S
B

O
 

re
co

ve
ry

) a
nd

 
co

nn
ec

tio
ns

  
(U

ni
t 1

 o
nl

y)

C
E

A
lu

m
in

um
, 

co
pp

er
, 

co
pp

er
 a

llo
y,

 
st

ai
nl

es
s 

st
ee

l, 
ga

lv
an

iz
ed

 
st

ee
l

A
ir 

- o
ut

do
or

N
on

e
N

on
e

V
I.A

-1
5 

(L
P

-0
9)

3.
6.

1-
12

I

14
Tr

an
sm

is
si

on
 

co
nd

uc
to

rs
 

(tr
an

sm
is

si
on

 
co

nd
uc

to
rs

 fo
r 

S
B

O
 re

co
ve

ry
) 

an
d 

co
nn

ec
tio

ns

C
E

A
lu

m
in

um
, 

st
ee

l
A

ir 
- o

ut
do

or
N

on
e

N
on

e
V

I.A
-1

6 
(L

P
-0

8)
3.

6.
1-

12
I

Ta
bl

e 
3.

6.
2-

1 
(c

on
tin

ue
d)

:  
El

ec
tr

ic
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tr
ol

s 
C

om
po

ne
nt

s

R
ow

 
N

o.
C

om
po

ne
nt

 
Ty

pe
In

te
nd

ed
 

Fu
nc

tio
n

M
at

er
ia

l
En

vi
ro

nm
en

t
A

gi
ng

 E
ffe

ct
 

R
eq

ui
rin

g 
M

an
ag

em
en

t

A
gi

ng
 M

an
ag

em
en

t 
Pr

og
ra

m
s

N
U

R
EG

-
18

01
 V

ol
. 

2 
Ite

m

Ta
bl

e 
1 

Ite
m

N
ot

es



3.
6

A
gi

ng
 M

an
ag

em
en

t o
f E

le
ct

ric
al

 a
nd

 In
st

ru
m

en
ta

tio
n 

an
d 

C
on

tro
ls

P
ag

e 
3.

6-
20

Be
av

er
 V

al
le

y 
Po

w
er

 S
ta

tio
n 

Li
ce

ns
e 

R
en

ew
al

 A
pp

lic
at

io
n 

Te
ch

ni
ca

l I
nf

or
m

at
io

n

N
ot

es
 fo

r T
ab

le
 3

.6
.2

-1
 

G
en

er
ic

 n
ot

es
  

A
.

C
on

si
st

en
t w

ith
 N

U
R

E
G

-1
80

1 
ite

m
 fo

r c
om

po
ne

nt
, m

at
er

ia
l, 

en
vi

ro
nm

en
t a

nd
 a

gi
ng

 e
ffe

ct
. A

M
P

 is
 c

on
si

st
en

t w
ith

 N
U

R
E

G
-

18
01

 A
M

P.
B

.
C

on
si

st
en

t w
ith

 N
U

R
E

G
-1

80
1 

ite
m

 fo
r c

om
po

ne
nt

, m
at

er
ia

l, 
en

vi
ro

nm
en

t a
nd

 a
gi

ng
 e

ffe
ct

. A
M

P
 h

as
 s

om
e 

ex
ce

pt
io

ns
 to

 
N

U
R

E
G

-1
80

1 
A

M
P.

C
.

C
om

po
ne

nt
 is

 d
iff

er
en

t, 
bu

t c
on

si
st

en
t w

ith
 N

U
R

E
G

-1
80

1 
ite

m
 fo

r m
at

er
ia

l, 
en

vi
ro

nm
en

t a
nd

 a
gi

ng
 e

ffe
ct

. A
M

P
 is

 c
on

si
st

en
t 

w
ith

 N
U

R
E

G
-1

80
1 

A
M

P.
D

.
C

om
po

ne
nt

 is
 d

iff
er

en
t, 

bu
t c

on
si

st
en

t w
ith

 N
U

R
E

G
-1

80
1 

ite
m

 fo
r m

at
er

ia
l, 

en
vi

ro
nm

en
t a

nd
 a

gi
ng

 e
ffe

ct
. A

M
P

 h
as

 s
om

e 
ex

ce
pt

io
ns

 to
 N

U
R

E
G

-1
80

1 
A

M
P.

E
.

C
on

si
st

en
t w

ith
 N

U
R

E
G

-1
80

1 
ite

m
 fo

r m
at

er
ia

l, 
en

vi
ro

nm
en

t a
nd

 a
gi

ng
 e

ffe
ct

, b
ut

 a
 d

iff
er

en
t a

gi
ng

 m
an

ag
em

en
t p

ro
gr

am
 is

 
cr

ed
ite

d 
or

 N
U

R
E

G
-1

80
 id

en
tif

ie
s 

a 
pl

an
t-s

pe
ci

fic
 a

gi
ng

 m
an

ag
em

en
t p

ro
gr

am
.

F.
M

at
er

ia
l n

ot
 in

 N
U

R
E

G
-1

80
1 

fo
r t

hi
s 

co
m

po
ne

nt
.

G
.

E
nv

iro
nm

en
t n

ot
 in

 N
U

R
E

G
-1

80
1 

fo
r t

hi
s 

co
m

po
ne

nt
 a

nd
 m

at
er

ia
l.

H
.

A
gi

ng
 e

ffe
ct

 n
ot

 in
 N

U
R

E
G

-1
80

1 
fo

r t
hi

s 
co

m
po

ne
nt

, m
at

er
ia

l a
nd

 e
nv

iro
nm

en
t c

om
bi

na
tio

n.
I.

A
gi

ng
 e

ffe
ct

 in
 N

U
R

E
G

-1
80

1 
fo

r t
hi

s 
co

m
po

ne
nt

, m
at

er
ia

l a
nd

 e
nv

iro
nm

en
t c

om
bi

na
tio

n 
is

 n
ot

 a
pp

lic
ab

le
.

J.
N

ei
th

er
 th

e 
co

m
po

ne
nt

 n
or

 th
e 

m
at

er
ia

l a
nd

 e
nv

iro
nm

en
t c

om
bi

na
tio

n 
is

 e
va

lu
at

ed
 in

 N
U

R
E

G
-1

80
1.

Pl
an

t-s
pe

ci
fic

 n
ot

es
60

1.
B

as
ed

 o
n 

th
e 

N
E

I/N
R

C
 m

ee
tin

g 
on

 N
ov

em
be

r 3
0,

 2
00

6,
 to

 d
is

cu
ss

 th
e 

N
U

R
E

G
-1

80
1 

X
I.E

6 
pr

og
ra

m
, B

V
P

S
 w

ill
 im

pl
em

en
t a

 
on

e-
tim

e 
in

sp
ec

tio
n 

pr
og

ra
m

 p
rio

r t
o 

th
e 

pe
rio

d 
of

 e
xt

en
de

d 
op

er
at

io
n 

to
 v

er
ify

 th
e 

ab
se

nc
e 

of
 a

gi
ng

 e
ffe

ct
s 

re
qu

iri
ng

 
m

an
ag

em
en

t. 
S

ee
 A

pp
en

di
x 

B
, E

le
ct

ric
al

 C
ab

le
 C

on
ne

ct
io

ns
 N

ot
 S

ub
je

ct
 T

o 
10

 C
FR

 5
0.

49
 E

nv
iro

nm
en

ta
l Q

ua
lif

ic
at

io
n 

R
eq

ui
re

m
en

ts
 O

ne
-T

im
e 

In
sp

ec
tio

n 
(B

.2
.1

0)
.



Beaver Valley Power Station 
License Renewal Application 

Technical Information
4.0 TIME-LIMITED AGING ANALYSES

Chapter 4 describes the Time-Limited Aging Analyses (TLAAs) applicable to BVPS in 
accordance with 10 CFR 54.3(a) and §54.21(c) [Reference 1.3-3]. Subsequent sections describe 
time-limited aging analyses within the following common general categories.  

• Reactor Vessel Neutron Embrittlement (Section 4.2)
• Metal Fatigue (Section 4.3)
• Environmental Qualification (EQ) of Electric Equipment (Section 4.4)
• Concrete Containment Tendon Prestress (Section 4.5)
• Containment Liner Plate, Metal Containment, and Penetrations Fatigue 

(Section 4.6)
• Other Plant-Specific Time-Limited Aging Analyses (Section 4.7)

The information on each specific TLAA within these general categories is organized under three 
subheads:  

Summary Description

A brief description of the time-limited aging analysis topic and of the affected components.

Analysis

A description of the current licensing basis analysis, that is, of the time-limited aging analysis 
itself, including implications of the extended operating period allowed under a renewed license.

Disposition

The disposition of the time-limited aging analysis for the period of extended operation, in 
accordance with 10 CFR 54.21(c)(1).  

Design differences exist between BVPS Unit 1 and Unit 2. Therefore, unit-specific TLAAs are 
discussed separately throughout this chapter.  
4.0 Time-Limited Aging Analyses Page 4.0-1
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4.1 INTRODUCTION TO TIME-LIMITED AGING ANALYSES

Time-limited aging analyses are defined in 10 CFR 54.3.  

Time-limited aging analyses, for the purposes of this part, are those licensee calculations 
and analyses that:

1. Involve systems, structures, and components within the scope of license 
renewal, as delineated in §54.4(a);

2. Consider the effects of aging;

3. Involve time-limited assumptions defined by the current operating term, for 
example, 40 years;

4. Were determined to be relevant by the licensee in making a safety 
determination;

5. Involve conclusions or provide the basis for conclusions related to the 
capability of the system, structure, and component to perform its intended 
functions, as delineated in §54.4(b); and

6. Are contained or incorporated by reference in the CLB.

Section 10 CFR 54.21(c) requires a list of TLAA as part of the application for a renewed license. 
Section 10 CFR 54.21(c)(2) requires a list of current exemptions to 10 CFR 50 based on time-
limited aging analysis as part of the application for a renewed license.  

§54.21 Contents of application -- technical information.

(c) An evaluation of time-limited aging analyses.

1. A list of time-limited aging analyses, as defined in §54.3, must be 
provided. The applicant shall demonstrate that —

(i). The analyses remain valid for the period of extended operation;

(ii). The analyses have been projected to the end of the period of 
extended operation; or

(iii). The effects of aging on the intended function(s) will be adequately 
managed for the period of extended operation.

2. A list must be provided of plant-specific exemptions granted pursuant to 
10 CFR 50.12 and in effect that are based on time-limited aging analyses 
as defined in §54.3. The applicant shall provide an evaluation that justifies 
the continuation of these exemptions for the period of extended operation.
4.1 Introduction to Time-Limited Aging Analyses Page 4.1-1
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4.1.1 IDENTIFICATION OF TIME-LIMITED AGING ANALYSES

The process used to identify time-limited aging analyses (TLAA) is consistent with the guidance 
provided in NEI 95-10, Industry Guidelines for Implementing the Requirements of 10 CFR 54 - 
The License Renewal Rule, Revision 6, June 2005. Calculations and analyses that could 
potentially meet the definition of 10 CFR 54.3 were identified by searching current licensing basis 
documents, including the following:

• UFSAR;
• Technical Specifications;
• Licensing Requirements Manual;
• Quality Assurance Program Manual;
• Environmental Qualification (EQ) Program documents;
• Docketed licensing correspondence; and,
• NRC Safety Evaluation Reports.

Industry documents that list generic TLAA were also reviewed to provide additional assurance of 
the completeness of the plant-specific list. These documents included NEI 95-10; NUREG-1800, 
Standard Review Plan (SRP) for Review for License Renewal Applications for Nuclear Power 
Plants, Revision 1, September 2005; NUREG-1801, Generic Aging Lessons Learned (GALL) 
Report, Revision 1, September 2005; Westinghouse Engineering Owner’s Group Topical 
Reports; and, NRC safety evaluation reports related to license renewal applications by other 
licensees.

The TLAA identification process included review of documentation associated with recent plant 
changes—the Extended Power Uprate and associated supporting License Amendment 
Requests (e.g., Primary Containment conversion from sub-atmospheric to atmospheric 
environment, and Best-Estimate Loss of Coolant Accident analyses), the Unit 1 reactor vessel 
head replacement, and the Unit 1 steam generator replacements.

Only those potential TLAA that meet all six criteria of 10 CFR 54.3(a) require disposition in 
accordance with §54.21(c). The potential TLAA were evaluated against the six 10 CFR 54.3(a) 
criteria using information from time-limited aging analysis source documents, such as:

• Design calculations;
• Code stress reports or code design reports;
• Equipment Qualification Packages;
• In-service Inspection reports;
• Plant procedures; and,
• Specifications.

These time-limited aging analysis source documents provided the information and the basis for 
the dispositions discussed in this chapter.
4.1 Introduction to Time-Limited Aging Analyses Page 4.1-2
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Table 4.1-1 provides a summary listing of the BVPS TLAA.  

Table 4.1-2 provides a summary of the results of a review of potential TLAA identified in NUREG-
1800, Tables 4.1-2 and 4.1-3, and identifies the section where the TLAA is reviewed, if 
applicable. 

4.1.2 IDENTIFICATION OF EXEMPTIONS

A review of the UFSAR, NRC Safety Evaluation Reports, Fire Protection Safe Shutdown Reports 
and NRC docketed correspondence identified BVPS exemptions that have been granted 
pursuant to 10 CFR 50.12 and are currently in effect. No exemptions that will remain in effect for 
the period of extended operation are based on TLAA.

  
4.1 Introduction to Time-Limited Aging Analyses Page 4.1-3
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Table 4.1-1
List of BVPS Time-Limited Aging Analyses and Resolution

 

Time-Limited Aging Analysis Description Disposition a
LRA 

Section

Reactor Vessel Neutron Embrittlement -- 4.2

Pressurized Thermal Shock (ii) (iii) 4.2.2

Charpy Upper Shelf Energy (ii) 4.2.3

Pressure–Temperature (P-T) Limits (iii) 4.2.4

Metal Fatigue -- 4.3

Class 1 fatigue (i) (iii) 4.3.1

Non-Class 1 fatigue -- 4.3.2

Piping and In-Line Components (i) (iii) 4.3.2.1

Pressure Vessels, Heat Exchangers,
Storage Tanks, Pumps, and Turbine Casings

(iii) 4.3.2.2

Generic Industry Issues on Fatigue -- 4.3.3

Thermal Stresses in Piping Connected to
Reactor Coolant Systems (NRC Bulletin 88-08)

(i) 4.3.3.1

Pressurizer Surge Line Thermal Stratification
(NRC Bulletin 88-11)

(i) 4.3.3.2

Effects of Primary Coolant Environment on
Fatigue Life

(ii) (iii) 4.3.3.3

Environmental Qualification (EQ) of Electric Equipment (iii) 4.4

Concrete Containment Tendon Prestress Not applicable 
to BVPS 4.5

Containment Liner Plate, Metal Containment, and 
Penetrations Fatigue

-- 4.6

Containment Liner Fatigue (ii) 4.6.1

Containment Liner Corrosion Allowance (ii) 4.6.2
4.1 Introduction to Time-Limited Aging Analyses Page 4.1-4
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Containment Liner Penetration Fatigue (ii) 4.6.3

Other Time-Limited Aging Analyses -- 4.7

Piping Subsurface Indications (Unit 1 only) (i) (iii) 4.7.1

Reactor Vessel Underclad Cracking (Unit 1 only) (i) (iii) 4.7.2

Main Coolant Loop Piping Leak Before Break (i) (iii) 4.7.3.1

Pressurizer Surge Line Piping Leak Before Break (i) (iii) 4.7.3.2

Branch Line Piping Leak Before Break (Unit 2 only) (i) (iii) 4.7.3.3

High Energy Line Break Postulation (i) (iii) 4.7.4

Settlement of Structures (Unit 2 only) (iii) 4.7.5

Crane Load Cycles (i) 4.7.6

a. The disposition of the time-limited aging analysis for the period of extended operation, in accordance 
with 10 CFR 54.21(c)(1)(i), (ii), or (iii):
 (i) = The analysis remains valid for the period of extended operation;

        (ii) = The analysis has been projected to the end of the period of extended operation; or
       (iii) = The effects of aging on the intended function(s) will be adequately managed 

          for the period of extended operation.

Table 4.1-1
List of BVPS Time-Limited Aging Analyses and Resolution

 (continued)

Time-Limited Aging Analysis Description Disposition a
LRA 

Section
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Table 4.1-2 
Review of Potential Time-Limited Aging Analyses 
Identified in NUREG-1800 Tables 4.1-2 and 4.1-3 

  

NUREG-1800 TLAA Examples Applicability to BVPS Section

From NUREG-1800, Table 4.1-2 – Potential TLAAs

Reactor vessel neutron embrittlement Yes 4.2

Concrete containment tendon prestress BVPS does not have pre-stressed 
tendons in the Containment Building

4.5

Metal fatigue Yes 4.3

Environmental qualification of electrical 
equipment

Yes 4.4

Metal corrosion allowance Yes 4.6.2

Inservice flaw growth analyses that 
demonstrate structure stability for 40 years

Yes 4.7.1

Inservice local metal containment 
corrosion analyses

BVPS does not have a metal 
containment design

N/A

High-energy line-break postulation based 
on fatigue cumulative usage factor

Yes 4.7.4

From NUREG-1800, Table 4.1-3 – Additional Examples of Plant-Specific TLAAs

Intergranular separation in the heat-
affected zone (HAZ) of reactor vessel low-
alloy steel under austenitic SS [stainless 
steel] cladding

Yes 4.7.2

Low-temperature overpressure protection 
(LTOP) analyses

Yes 4.2.4

Fatigue analysis for the main steam supply 
lines to the turbine-driven auxiliary 
feedwater pumps

Yes 4.3.2.1

Fatigue analysis of the reactor coolant 
pump flywheel

Current design basis includes 
calculations based on 60 years of 

operation. Therefore, does not meet 
TLAA criteria

N/A
4.1 Introduction to Time-Limited Aging Analyses Page 4.1-6



Beaver Valley Power Station 
License Renewal Application 

Technical Information
Fatigue analysis of polar crane Yes 4.7.6

Flow-induced vibration endurance limit for 
the reactor vessel internals

No potential TLAA identified N/A

Transient cycle count assumptions for the 
reactor vessel internals

Yes 4.3.1

Ductility reduction of fracture toughness for 
the reactor vessel internals

No potential TLAA identified N/A

Leak before break Yes 4.7.3

Fatigue analysis for the containment liner 
plate

Yes 4.6.1

Containment penetration pressurization 
cycles

Yes 4.6.3

Reactor vessel circumferential weld 
inspection relief (BWR)

Not applicable to PWRs N/A

Table 4.1-2 
Review of Potential Time-Limited Aging Analyses 
Identified in NUREG-1800 Tables 4.1-2 and 4.1-3 

  (continued)

NUREG-1800 TLAA Examples Applicability to BVPS Section
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4.2 REACTOR VESSEL NEUTRON EMBRITTLEMENT

The following topical areas are discussed in the Reactor Vessel Neutron Embrittlement category.  

• Neutron Fluence Values (Section 4.2.1)
• Pressurized Thermal Shock (Section 4.2.2)
• Charpy Upper Shelf Energy (Section 4.2.3)
• Pressure-Temperature Limits (Section 4.2.4)

Neutron embrittlement is the term used to describe changes in mechanical properties of Reactor 
Vessel materials that result from exposure to fast neutron flux of greater than 1.0E+17 n/cm2

(E>1.0 MeV) within the vicinity of the reactor core, called the beltline region. The beltline region 
of a Reactor Vessel, per 10 CFR 50.61 [Reference 1.3-1], is defined as:

...the region of the reactor vessel (shell material including welds, heat-affected 
zones and plates and forgings) that directly surrounds the effective height of the 
active core and adjacent regions of the reactor vessel that are predicted to 
experience sufficient neutron radiation damage to be considered in the selection 
of the most limiting material with regard to radiation damage.

The most pronounced material change is a reduction in fracture toughness. As fracture 
toughness decreases with cumulative fast neutron exposure, the material's resistance to crack 
propagation decreases. The rate of neutron exposure is defined as neutron flux, and the 
cumulative degree of exposure over time is defined as neutron fluence. Fracture toughness of 
ferritic materials is not only dependent upon fluence, but is also dependent upon temperature. 
The reference temperature for nil-ductility transition, RTNDT, is an indicator of the transition 
temperature range above which the material behaves in a ductile manner, and below which it 
behaves in a brittle manner. As fluence increases, the nil-ductility reference temperature 
increases. This means higher temperatures are required for the material to continue to act in a 
ductile manner. This shift in reference temperature is the ΔRTNDT plus a margin term which is 
added to account for uncertainties associated with the limited amount of data available for 
making the projections. 

In addition to the beltline region, materials that exceed 1.0E+17 n/cm2 (E>1.0 MeV) are subject 
to the guidelines provided in Appendix H of 10 CFR 50 [Reference 1.3-1]. In accordance with 
Appendix H, any materials exceeding 1.0E+17 n/cm2 (E>1.0 MeV) must be monitored to 
evaluate the changes in fracture toughness. Reactor vessel materials not traditionally thought of 
as being plant limiting because of low levels of neutron radiation must now be evaluated to 
determine the accumulated fluence at end-of-license-extended (EOLE).

Determining the projected reduction in fracture toughness as a function of fluence affects several 
Reactor Vessel analyses used to support operation of the BVPS Reactor Vessels: 

• Neutron Fluence Values;
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• Pressurized Thermal Shock (PTS);
• Charpy Upper-Shelf Energy (CvUSE); and,
• Pressure-Temperature (P-T) Limits.

These analyses evaluate the reduction of fracture toughness of the BVPS Reactor Vessels for 40 
years. As such, these analyses are TLAAs and must be dispositioned for the period of extended 
operation.
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4.2.1 NEUTRON FLUENCE VALUES

Loss of fracture toughness is an aging effect caused by the neutron embrittlement aging 
mechanism that results from prolonged exposure to neutron radiation. This process results in 
increased tensile strength and hardness of the material with reduced toughness. The rate of 
neutron exposure is defined as neutron flux, and the cumulative degree of exposure over time is 
defined as neutron fluence. As neutron embrittlement progresses, the toughness/temperature 
curve shifts downward (lower fracture toughness), and the curve shifts to the right (brittle/ductile 
transition temperature increases).

Unit 1

In the spring of 2000, Surveillance Capsule Y was pulled and the analysis was documented in 
WCAP-15571, Analysis of Capsule Y from First Energy Company Beaver Valley Unit 1 Reactor 
Vessel Radiation Surveillance Program [Reference 4.2-1]. For license renewal, WCAP-15571 
Supplement 1, Analysis of Capsule Y from First Energy Company Beaver Valley Unit 1 Reactor 
Vessel Radiation Surveillance Program [Reference 4.2-2], documents the EOLE analysis for 
neutron fluence values.

The calculated fast neutron fluence (E> 1.0 MeV) values at the inner surface of the BVPS Unit 1 
Reactor Vessel are shown in Table 4.2-1 and Table 4.2-2 for the beltline and extended beltline 
materials, respectively. These values were projected using ENDF/B-VI cross sections, are based 
on the results of the Capsule Y analysis, and comply with Regulatory Guide 1.190, Calculational 
and Dosimetry Methods for Determining Pressure Vessel Neutron Fluence [Reference 4.2-3].

These fluence data tabulations include fuel cycle-specific calculated neutron exposures at the 
end of Cycle 17 (February 2006), as well as future projections to the end of Cycle 18 (the current 
operating cycle) and for several intervals extending to 54 effective full power years (EFPY). The 
calculations account for a core power uprate from 2689 megawatts-thermal (MWt) to 2900 MWt 
at the onset of Cycle 18. Neutron exposure projections beyond the end of Cycle 17 were based 
on the spatial power distributions and associated plant characteristics of Cycle 18 in conjunction 
with the uprated power level.

Unit 2

In the spring of 2005, Surveillance Capsule X was pulled and the analysis was documented in 
WCAP-16527-NP, Analysis of Capsule X from First Energy Nuclear Operating Company Beaver 
Valley Unit 2 Reactor Vessel Radiation Surveillance Program [Reference 4.2-4]. For license 
renewal, WCAP-16527-NP Supplement 1, Analysis of Capsule X from First Energy Company 
Beaver Valley Unit 2 Reactor Vessel Radiation Surveillance Program [Reference 4.2-5] 
documents the EOLE analysis for neutron fluence values.
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The calculated fast neutron fluence (E> 1.0 MeV) values at the inner surface of the BVPS Unit 2 
Reactor Vessel are shown in Table 4.2-3 and Table 4.2-4 for the beltline and extended beltline 
materials, respectively. These values were projected using ENDF/B-VI cross sections, are based 
on the results of the Capsule X analysis, and comply with Reg. Guide 1.190 [Reference 4.2-3].

These fluence data tabulations include fuel cycle-specific calculated neutron exposures at the 
end of Cycle 11 (April 2005) as well as future projections for several intervals extending to 
54 EFPY. The projections were based on the assumption that the core power distributions and 
associated plant operating characteristics for Cycle 12 were representative of plant operation to 
17 EFPY and that the preliminary Cycle 13 (the current operating cycle) core power distributions 
were applicable beyond 17 EFPY. The calculations account for a core power uprate from 
2689 MWt to 2900 MWt at 17 EFPY.
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4.2.2 PRESSURIZED THERMAL SHOCK

10 CFR 50.61(b)(1) [Reference 1.3-1] provides rules for protection against pressurized thermal 
shock events for pressurized water reactors. Licensees are required to perform an updated 
assessment of the projected values of reference temperature whenever a significant change 
occurs in projected values of the adjusted reference temperature for pressurized thermal shock 
(RTPTS), or upon request for a change in the expiration date for the operation of the facility. 
Irradiation by high-energy neutrons raises the value of RTNDT for the Reactor Vessel. The initial 
RTNDT is determined through testing of unirradiated material specimens. The shift in reference 
temperature, ΔRTNDT, is the difference in the 30 ft-lb index temperatures from the average 
Charpy curves measured before and after irradiation. Regulatory Guide 1.99, Radiation 
Embrittlement of Reactor Vessel Materials [Reference 4.2-6], defines the calculation methods for 
ΔRTNDT and end-of-license (EOL) CVUSE. RTPTS is defined as the RTNDT value evaluated at the 
EOL fluence for each of the vessel beltline materials. 10 CFR 50.61(c) provides two methods for 
determining RTPTS. These methods are also described as Positions 1 and 2 in Regulatory 
Guide 1.99. Position 1 applies for material that does not have credible surveillance data 
available, and Position 2 is used when credible material surveillance data is available. Adjusted 
reference temperatures are calculated for both Positions 1 and 2 by following the guidance in 
Regulatory Guide 1.99, Sections 1.1 and 2.1, respectively, using copper and nickel content of
beltline materials and EOL best estimate fluence projections. 10 CFR 50.61(b)(2) establishes 
screening criteria for RTPTS as 270°F for plates, forgings, and axial welds, and 300°F for 
circumferential welds.

Unit 1

Actions to manage the Reactor Vessel fluence at the limiting location have been underway at 
BVPS Unit 1 since the 1990s. Starting with Cycle 11 in 1995, BVPS instituted a flux management 
program to manage the fluence effects on the RTPTS value of the limiting plate (lower shell plate 
B6903-1). This flux management plan included the addition of hafnium rods in the peripheral fuel 
bundles and continued use of the standard L4P low-leakage core loading. BVPS submitted an 
updated RTPTS analysis demonstrating that the limiting beltline plate would meet the 
requirements of 10 CFR 50.61 at the EOL fluence with no further flux management initiatives. In 
the Safety Evaluation Report (SER) [Reference 4.2-7] issued on October 7, 1997, addressing the 
PTS status for BVPS Unit 1, the NRC agreed and determined that the RTPTS value for the 
limiting beltline component (plate B6903-1) at the end of the current operating term would be 
267.8°F, and that BVPS Unit 1 met the requirements of 10 CFR 50.61. The operation of Unit 1 
with hafnium rods installed for three cycles (removed in fall of 2001) reduced the irradiation rate 
by approximately 25 percent during that time period. Using the calculated chemistry factor and 
fluence values identified in the 1997 SER, BVPS determined that the PTS projections for Unit 1 
would remain below the PTS screening criteria through the EOL.
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In the spring of 2000, Surveillance Capsule Y was pulled and the analysis was documented in 
WCAP-15571 [Reference 4.2-1]. For license renewal, WCAP-15571 Supplement 1 
[Reference 4.2-2] documents the EOLE analysis for PTS.

Using the prescribed PTS Rule (10 CFR 50.61) methodology, RTPTS values were generated for 
beltline and extended beltline region materials of the BVPS Unit 1 Reactor Vessel for fluence 
values at EOLE (54 EFPY). The data for the surveillance program plate material is deemed not 
credible. Therefore, this data was used with a σΔ (standard deviation for ΔRTNDT) margin 
of 17°F. The data for the Unit 1 surveillance program weld material is deemed credible. 
Therefore, this data was used with a σΔ margin of 14°F. The surveillance capsule materials are 
representative of the actual vessel plates and intermediate shell longitudinal weld. Chemistry 
factor values for the BVPS Unit 1 beltline region materials were based on Position 1.1 and 2.1 of 
Regulatory Guide 1.99 [Reference 4.2-6]. Additionally, chemistry factor values for the BVPS 
Unit 1 extended beltline materials were based on Position 1.1 of Regulatory Guide 1.99.

The RTPTS values at 54 EFPY for the Unit 1 beltline materials are provided in Table 4.2-5. The 
extended beltline materials that are expected to receive fluence values greater than 1.0E+17 n/
cm2 (E>1.0 MeV) were evaluated, and none of these materials were determined to be limiting. 
The projected RTPTS values for EOLE (54 EFPY) meet the 10 CFR 50.61 screening criteria for 
beltline and extended beltline materials, with the exception of lower shell plate B6903-1 (heat 
C6317-1), which slightly exceeds the criteria with a RTPTS of 275.7°F. The screening limit of 
270°F for lower shell plate B6903-1 will be reached at a fluence level of 4.961E+19 n/cm2

(E>1.0 MeV), which is equivalent to 43.87 EFPY. The Unit 1 Reactor Vessel is projected to reach 
the PTS screening criterion of 270°F on the limiting plate (B6903-1) in the year 2033.

10 CFR 50.61 [Reference 1.3-1] allows that:

For each pressurized water nuclear power reactor for which the value of RTPTS for 
any material in the beltline is projected to exceed the PTS screening criterion 
using the EOL fluence, the licensee shall implement those flux reduction 
programs that are reasonably practicable to avoid exceeding the PTS screening 
criterion set forth in paragraph (b)(2) of this section.

Therefore, a sensitivity assessment of available flux reduction measures was completed. The 
sensitivity assessment included several fuel management scenarios (such as low leakage core 
design, low power peripheral fuel assemblies, reinsertion of hafnium rods, and the use of part 
length shielded assemblies) and several assumed capacity factors up to 98 percent. Several flux 
reduction options are available which would maintain the limiting plate below the PTS screening 
criterion to the EOLE. The flux reduction program will be managed under the Reactor Vessel 
Integrity Program (Section B.2.35). Documentation of a flux reduction program for Unit 1 will be 
submitted in accordance with the requirements of 10 CFR 50.61.

The Unit 1 Reactor Vessel fluence will continue to be monitored as part of the Reactor Vessel 
Integrity Program (Section B.2.35) to ensure the projected fluence remains below that assumed 
4.2 Reactor Vessel Neutron Embrittlement Page 4.2-6



Beaver Valley Power Station 
License Renewal Application 

Technical Information
for the relevant neutron embrittlement TLAA. Therefore, the Unit 1 RTPTS TLAA will be 
adequately managed for the period of extended operation in accordance with 
10 CFR 54.21(c)(1)(iii).

Unit 2

In the spring of 2005, Surveillance Capsule X was pulled and the analysis was documented in 
WCAP-16527-NP [Reference 4.2-4]. For license renewal, WCAP-16527-NP Supplement 1 
[Reference 4.2-5] documents the EOLE analysis for pressurized thermal shock.

Using the prescribed PTS Rule (10 CFR 50.61 [Reference 1.3-1]) methodology, RTPTS values 
were generated for beltline and extended beltline region materials of the BVPS Unit 2 Reactor 
Vessel for fluence values at EOLE (54 EFPY). The data for the surveillance program plate 
material is deemed credible. Therefore, the data was used with a σΔ margin of 8.5°F. The data 
for the Unit 2 surveillance program weld material is deemed credible. Therefore, the data was 
used with a σΔ margin of 14°F. The surveillance capsule materials are representative of the 
actual vessel plate and intermediate shell longitudinal weld. Chemistry factor values for the 
BVPS Unit 2 beltline region materials were based on Position 1.1 and 2.1 from Regulatory 
Guide 1.99 [Reference 4.2-6]. Additionally, chemistry factor values for the BVPS Unit 2 extended 
beltline materials were based on Position 1.1 of Regulatory Guide 1.99.

The RTPTS values at 54 EFPY for the Unit 2 beltline materials are provided in Table 4.2-6. The 
extended beltline materials that are expected to receive fluence values greater than 1.0E+17 n/
cm2 (E>1.0 MeV) were also evaluated. The limiting plate material is the upper shell plate (B9003-
2), with a projected EOLE RTPTS value of 160.6°F for 54 EFPY. The limiting weld material is the 
upper shell longitudinal weld (heat number BOHB (E-8018)), with an EOLE RTPTS value of 
128.8°F. The projected RTPTS values for EOLE (54 EFPY) meet the 10 CFR 50.61 screening 
criteria for beltline and extended beltline materials. Therefore, the Unit 2 RTPTS TLAA has been 
dispositioned in accordance with 10 CFR 54.21(c)(1)(ii).
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4.2.3 CHARPY UPPER SHELF ENERGY

Per Regulatory Guide 1.99 [Reference 4.2-6], CVUSE is assumed to decrease as a function of 
fluence and copper content as indicated in Figure 2 of the Guide when surveillance data is not 
used. Linear interpolation is permitted. In addition, if surveillance data is to be used, the decrease 
in upper-shelf energy may be obtained by plotting the reduced plant surveillance data on 
Figure 2 of the Guide, and fitting the data with a line drawn parallel to the existing lines as the 
upper bound of all the data. This line should be used in preference to the existing graph. The 
CVUSE can be predicted using the corresponding t/4 fluence projection, the copper content of 
the beltline materials and/or the results of the capsules tested to date using Figure 2 of the 
Guide. Reactor Vessel beltline materials must have a CVUSE of no less than 75 ft-lb initially, and 
must maintain CVUSE throughout the life of the vessel of no less than 50 ft-lb.

Unit 1 

In the spring of 2000, Surveillance Capsule Y was pulled and the analysis was documented in 
WCAP-15571 [Reference 4.2-1]. For license renewal, WCAP-15571 Supplement 1 
[Reference 4.2-2] documents the EOLE analysis for CVUSE.

For BVPS Unit 1, there exists material surveillance data for Reactor Vessel lower shell plate 
B6903-1 (heat C6317-1) and the intermediate shell longitudinal weld (heat 305424). The 
measured drops in CVUSE for each of these material heats was plotted on Figure 2 of 
Regulatory Guide 1.99 [Reference 4.2-6] with a horizontal line drawn parallel to the existing lines 
as the upper bound of all data. Regulatory Guide 1.99, Figures 1 and 2, were used in the 
determination of the percent decrease in CVUSE for the beltline and extended beltline materials.

The CVUSE values at EOLE (54 EFPY) for the BVPS Unit 1 beltline materials are provided in 
Table 4.2-7. The extended beltline materials that are expected to receive fluence values greater 
than 1.0E+17 n/cm2 (E>1.0 MeV) were evaluated, and none of these materials were determined 
to be limiting. The beltline and extended beltline material CVUSE values maintain 50 ft-lb or 
greater at 54 EFPY. Therefore, the Unit 1 CVUSE analysis has been dispositioned in accordance 
with 10 CFR 54.21(c)(1)(ii).

Unit 2

In the spring of 2005, Surveillance Capsule X was pulled and the analysis was documented in 
WCAP-16527-NP [Reference 4.2-4]. For license renewal, WCAP-16527-NP Supplement 1 
[Reference 4.2-5] documents the EOLE analysis for CVUSE.
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For BVPS Unit 2, there exists material surveillance data for Reactor Vessel intermediate shell 
plate B9004-2 (heat C0544-2) and the intermediate shell longitudinal weld (heat 83642). The 
measured drops in CVUSE for each of these material heats was plotted on Figure 2 of 
Regulatory Guide 1.99 [Reference 4.2-6] with a horizontal line drawn parallel to the existing lines 
as the upper bound of all data. Regulatory Guide 1.99, Figures 1 and 2, were used in the 
determination of the percent decrease in CVUSE for the beltline and extended beltline materials.

The CVUSE values at EOLE (54 EFPY) for the BVPS Unit 2 beltline materials are provided in 
Table 4.2-8. The beltline material CVUSE values maintain 50 ft-lb or greater at 54 EFPY. The 
extended beltline materials that are expected to receive fluence values greater than 1.0E+17 n/
cm2 (E>1.0 MeV) were also evaluated. The extended beltline material CVUSE values maintain 
50 ft-lb or greater at 54 EFPY. Therefore, the Unit 2 CVUSE analysis has been dispositioned in 
accordance with 10 CFR 54.21(c)(1)(ii).
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4.2.4 PRESSURE-TEMPERATURE LIMITS

Appendix G of 10 CFR 50 [Reference 1.3-1] requires that Reactor Vessel boltup, hydrotest, 
pressure tests, normal operation, and anticipated operational occurrences be accomplished 
within established pressure-temperature (P-T) limits. These limits are established by calculations 
that utilize the materials and fluence data obtained from the reactor surveillance capsule 
analyses. P-T limits are calculated for several years into the future and remain valid for an 
established period of time not to exceed the current operating license expiration.

BVPS P-T limit curves are operating limits, conditions of the operating license, and are included 
in the Pressure and Temperature Limits Report, as required by Technical Specifications. They 
are valid up to a stated vessel fluence limit, and must be revised prior to operating beyond that 
limit. The latest Pressure and Temperature Limits Report for each unit was submitted to the NRC 
on March 31, 2005 [Reference 4.2-8]. As part of the power uprate review, the continued 
applicability of each unit's P-T limits was evaluated.

The provisions of 10 CFR 50, Appendix G, require BVPS to operate within the currently licensed 
P-T limit curves. These curves are required to be maintained and updated as necessary to 
maintain plant operation consistent with 10 CFR 50. The Reactor Vessel Integrity Program
(Section B.2.35) will maintain the P-T limit curves for both units for the period of extended 
operation. Therefore, the Unit 1 and Unit 2 P-T limit curves TLAAs have been dispositioned in 
accordance with 10 CFR 54.21(c)(1)(iii).

At BVPS, the Low-Temperature Overpressure Protection System is known as the Overpressure 
Protection System (OPPS). As part of any update, the OPPS setpoints (OPPS enable 
temperature and power-operated relief valve setpoints) for both units are reviewed and updated 
as required based on the updated P-T limit curves.
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4.2.5 NEUTRON EMBRITTLEMENT TABLES

The following list provides links to the tables that summarize the Neutron Fluence, PTS, and 
CVUSE data.  

Unit 1 Tables

• Table 4.2-1 Unit 1 Maximum Calculated Fluence

• Table 4.2-2 Unit 1 Calculated Fluence for the Beltline and Extended Beltline

• Table 4.2-5 Unit 1 Beltline Region PTS Data for EOLE

• Table 4.2-7 Unit 1 Beltline Region Charpy Upper-Shelf Energy Data for EOLE

Unit 2 Tables

• Table 4.2-3 Unit 2 Maximum Calculated Fluence

• Table 4.2-4 Unit 2 Calculated Fluence for the Beltline and Extended Beltline

• Table 4.2-6 Unit 2 Beltline Region PTS Data for EOLE

• Table 4.2-8 Unit 2 Beltline Region Charpy Upper-Shelf Energy Data for EOLE
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Table 4.2-1
Unit 1 Maximum Calculated Fluence (E>1.0 MeV)

     

Table 4.2-2
Unit 1 Calculated Fluence (E>1.0 MeV)

     

Cycle
Cumulative 

Irradiation Time 
(EFPY)

Neutron Fluence (n/cm2)

0° 15° 30° 45°

17 19.6 2.25E + 19 1.17E + 19 6.88E + 18 4.70E + 18

18 21.0 2.40E + 19 1.25E + 19 7.29E + 18 4.98E + 18

Future 25.0 2.85E + 19 1.47E + 19 8.51E + 18 5.80E + 18

Future 32.0 3.63E + 19 1.87E + 19 1.06E + 19 7.24E + 18

Future 36.0 4.08E + 19 2.09E + 19 1.19E + 19 8.06E + 18

Future 40.0 4.53E + 19 2.32E + 19 1.31E + 19 8.87E + 18

Future 48.0 5.42E + 19 2.77E + 19 1.55E + 19 1.05E + 19

Future 54.0 6.09E + 19 3.11E + 19 1.73E + 19 1.17E + 19

Material
Neutron Fluence (n/cm2)

19.6 EFPY 48.0 EFPY 54 EFPY
Lower Shell to Lower Closure Head Weld <1.00E + 17 <1.00E + 17 <1.00E + 17
Lower Shell 2.25E + 19 5.42E + 19 6.09E + 19
Lower Shell Longitudinal Welds 4.70E + 18 1.05E + 19 1.17E + 19
Lower Shell to Intermediate Shell Weld 2.24E + 19 5.40E + 19 6.07E + 19
Intermediate Shell 2.24E + 19 5.39E + 19 6.06E + 19
Intermediate Shell Longitudinal Welds 4.67E + 18 1.05E + 19 1.17E + 19
Intermediate Shell to Upper Shell Weld 2.36E + 18 6.56E + 18 7.45E + 18
Upper Shell 2.36E + 18 6.56E + 18 7.45E + 18
RCS Inlet Nozzle to Upper Shell Weld <1.00E + 17 2.85E + 17 3.26E + 17
RCS Outlet Nozzle to Upper Shell Weld <1.00E + 17 2.11E + 17 2.41E + 17
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Table 4.2-3
Unit 2 Maximum Calculated Fluence (E>1.0 MeV)

     

Table 4.2-4
Unit 2 Calculated Fluence (E>1.0 MeV)

     

Cycle
Cumulative 

Irradiation Time 
(EFPY)

Neutron Fluence (n/cm2)

0° 15° 30° 45°

11 13.9 1.52E + 19 9.43E + 18 7.21E + 18 5.08E + 18

Future 17.0 1.83E + 19 1.12E + 19 8.54E + 18 6.05E + 18

Future 20.0 2.19E + 19 1.32E + 19 9.90E + 18 7.00E + 18

Future 25.0 2.79E + 19 1.64E + 19 1.22E + 19 8.59E + 18

Future 32.0 3.63E + 19 2.09E + 19 1.54E + 19 1.08E + 19

Future 48.0 5.56E + 19 3.12E + 19 2.26E + 19 1.59E + 19

Future 54.0 6.29E + 19 3.50E + 19 2.53E + 19 1.78E + 19

Material
Neutron Fluence (n/cm2)

19.6 EFPY 48.0 EFPY 54 EFPY
Lower Shell to Lower Closure Head Weld <1.00E + 17 <1.00E + 17 <1.00E + 17
Lower Shell 1.52E + 19 5.56E + 19 6.29E + 19
Lower Shell Longitudinal Welds 5.08E + 18 1.59E + 19 1.78E + 19
Lower Shell to Intermediate Shell Weld 1.51E + 19 5.52E + 19 6.24E + 19
Intermediate Shell 1.50E + 19 5.50E + 19 6.22E + 19
Intermediate Shell Longitudinal Welds 5.00E + 18 1.57E + 19 1.76E + 19
Intermediate Shell to Upper Shell Weld 1.16E + 18 5.23E + 18 5.95E + 18
Upper Shell 9.58E + 17 4.32E + 18 4.92E + 18
RCS Inlet Nozzle to Upper Shell Weld <1.00E + 17 4.29E + 17 4.90E + 17
RCS Outlet Nozzle to Upper Shell Weld <1.00E + 17 2.05E + 17 2.34E + 17
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4.3 METAL FATIGUE

Unit 1 Class 1 components evaluated for fatigue include:

• Reactor Vessel;
• Control rod drive mechanisms (CRDMs);
• Reactor Vessel Internals;
• Pressurizer;
• Replacement steam generators;
• Reactor coolant pumps, and,
• Loop stop valves.

The Unit 1 main coolant loop piping, including the pressurizer surge line, were initially designed 
and analyzed to ANSI B31.1. The pressurizer surge line has been re-analyzed to ASME Section 
III to account for stratification issues in accordance with NRC Bulletin 88-11. No other Unit 1 
piping systems are designed and analyzed to ASME Section III.

Unit 2 Class 1 components evaluated for fatigue include:

• Reactor Vessel;
• Control rod drive mechanisms (CRDMs);
• Reactor Vessel Internals;
• Pressurizer;
• Steam generators;
• Reactor coolant pumps;
• Loop stop valves; and,
• Piping (main coolant loop piping; pressurizer surge line; pressurizer safety and 

relief valve piping; and Class 1 portions of various systems integral with the RCS 
(such as the RHR, CVCS, and SIS)).

The Unit 2 reactor head vent and reactor vessel level instrumentation system piping are also 
ASME Section III Class 1, but are exempt from full fatigue analysis since they are 1-inch 
diameter or less.

BVPS non-Class 1 component types within the scope of license renewal evaluated for fatigue 
include:

• Piping;
• Tubing;
• Fittings;
• Tanks;
• Vessels;
4.3 Metal Fatigue Page 4.3-1
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• Heat exchangers;
• Valve bodies and bonnets;
• Pump casings; and,
• Miscellaneous process components.

Evaluation of Metal Fatigue TLAAs

10 CFR 54.21(c) [Reference 1.3-3] requires an evaluation of time-limited aging analyses to 
demonstrate that either the analyses remain valid for the period of extended operation, the 
analyses have been projected to the end of the period of extended operation, or the effects of 
aging on the intended function(s) will be adequately managed for the period of extended 
operation.

The following information is provided in Section 4.3:

• Section 4.3.1 addresses Class 1 fatigue TLAAs.
• Section 4.3.2 addresses non-Class 1 fatigue TLAAs.
• Section 4.3.3 addresses the BVPS fatigue TLAAs associated with NRC Bulletins

88-08 and 88-11. In addition, this section addresses the effects of the primary 
coolant environment on fatigue life.

• Section 4.3.4 identifies the transients used to calculate fatigue usage factors for 
the ASME Class 1 components. For this set of cyclic design transients, the cycles 
accrued to October 2003 was compiled, and a projection was made of the cycles 
expected at the end of 60 years of operation to ensure that the results remain 
below the design allowable cycles.
4.3 Metal Fatigue Page 4.3-2
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4.3.1 CLASS 1 FATIGUE

The design of BVPS Class 1 components incorporates the requirements of Section III of the 
ASME Code, which requires a discrete analysis of the thermal and dynamic stress cycles on 
components that make up the reactor coolant pressure boundary. The fatigue analyses rely on 
the definition of design basis transients that envelope the expected cyclic service and the 
calculation of a cumulative usage factor (CUF). In accordance with ASME Section III, 
Subsection NB, the CUF shall not exceed 1.0. The required analysis was performed for BVPS 
and incorporated a set of design basis transients based on the original 40-year operating life of 
the plant. These ASME Section III, Class 1 fatigue evaluations are contained in the specific 
piping and component analyses, and, because they are based on a number of design cycles 
assumed for the life of the plant, these evaluations are TLAAs.

The BVPS original design basis transients including design cycles for the RCS are identified in 
the UFSAR, Table 4.1-10 for Unit 1, and Table 3.9N-1 for Unit 2 and are replicated in Table 4.3-
2. In addition, Table 4.3-2 lists the projected operational cycles that BVPS anticipates will occur 
during 60 years of plant life. BVPS has reviewed the design cycles against 60-year projected 
operational cycles and has determined that the design cycles are bounding for the period of 
extended operation, except in certain specific cases described in the following three subsections.
Since the 60-year projected operational cycles were used in determining that the design fatigue 
analyses remain valid for 60 years, the Metal Fatigue of Reactor Coolant Pressure Boundary 
Program must continue to be used to validate the assumptions used in the evaluations. 
Therefore, Class 1 components and piping fatigue TLAAs, except in certain specific cases 
described in the following sections, have been dispositioned in accordance with 
10 CFR 54.21(c)(1)(i) and 10 CFR 54.21(c)(1)(iii).

4.3.1.1 Unit 2 RHR Piping and Unit 2 Charging Line

The Unit 2 RHR piping and the Unit 2 charging line cycles of operation are projected to exceed 
their respective design cycles during the period of extended operation. The Metal Fatigue of 
Reactor Coolant Pressure Boundary Program (Section B.2.27) will be used to monitor the 
transient cycles for the Unit 2 RHR piping and the Unit 2 charging line. As required by the 
program, corrective actions will be taken (including reanalysis, repair or replacement) such that 
the design basis of the these components are not exceeded for the period of extended operation. 
Therefore, the Unit 2 RHR piping and the Unit 2 charging line fatigue TLAAs have been 
dispositioned in accordance with 10 CFR 54.21(c)(1)(iii).

4.3.1.2 Unit 2 Steam Generator Manway Bolts and Tubes

BVPS was not able to demonstrate that the original design fatigue calculations remained valid 
through the period of extended operation for the following sub-components of the Unit 2 steam 
generators:

• Steam generator secondary manway bolts; and,
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• Steam generator tubes (U-bend fatigue).

The Unit 2 steam generator secondary manway bolts and the steam generator tubes fatigue 
analyses are based on a 40-year life (current operating license expires in 2027). In the Extended 
Power Uprate TAVG coastdown analysis for the secondary manway bolts, BVPS assumed that 
the Unit 2 steam generators will be replaced by the year 2027. In the Uprate analysis for the U-
bends, BVPS assumed that the Unit 2 steam generators will be replaced by the year 2027. As
part of the Steam Generator Tube Integrity Program (Section B.2.38), BVPS will perform a 
reanalysis, repair, or replacement of the affected components such that the design basis of these 
components is not exceeded for the period of extended operation. Therefore, the Unit 2 steam 
generator secondary manway bolts and the Unit 2 steam generator tubes fatigue TLAAs have 
been dispositioned in accordance with 10 CFR 54.21(c)(1)(iii).

4.3.1.3 Unit 1 and Unit 2 Pressurizers

In 1999, the analysis of the Unit 1 pressurizer, lower shell and related components was revised 
to address improvements to the insurge/outsurge transients identified by the Westinghouse 
Owners Group. Plant operating procedures were revised to follow the guidance of the 
Westinghouse Owners Group and to minimize the impact of potential insurges. Prior to the 1999 
reanalysis, BVPS Unit 1 had experienced several pressurizer spray transients that challenged 
the analytical and Technical Specification limit of 320°F difference between the spray line 
temperature and the pressurizer steam space temperature. Revised transients for initial spray 
flow were incorporated into the analysis. In 2005, BVPS decided to further revise the operating 
procedures to optimize the plant shutdown and startup processes. The BVPS Optimized 
procedures have been shown to meet all recommendations of the Westinghouse Owners Group 
and have virtually eliminated the potential for insurges. Next, the Extended Power Uprate Project 
evaluated the revised Uprate transients against the previous analysis. The cumulative usage 
factors associated with the Unit 1 pressurizer are less than 1.0.

In 2000, the analysis of the Unit 2 pressurizer, lower shell and related components was revised to 
address revision to the insurge/outsurge transients identified by the Westinghouse Owners 
Group. Plant operating procedures were revised to follow the guidance of the Westinghouse 
Owners Group and to minimize the impact of potential insurges. In 2002, BVPS decided to 
further revise the operating procedures to optimize the plant shutdown and startup processes for 
Unit 2. The BVPS optimized procedures have been shown to meet all recommendations of the 
Westinghouse Owners Group and have virtually eliminated the potential for insurges. Next, the 
Extended Power Uprate Project evaluated the revised Uprate transients against the previous 
analysis. Since some operating parameters changed, BVPS revised the analysis of the Unit 2 
pressurizer, lower shell and related components. In addition, the pressurizer spray nozzle, the 
safety valve nozzles, the pressure operated relief valve nozzle and the surge line nozzle were 
potentially impacted by the Pressurizer Weld Overlay Project. Weld overlay was performed 
during the Unit 2 Cycle 12 Refueling Outage (October - November 2006). Weld overlay for the 
surge nozzle is discussed in a supplement to the subject analysis. The cumulative usage factors 
associated with the Unit 2 pressurizer are less than 1.0.
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Since the 60-year projected operational cycles were used in determining that the design fatigue 
analyses for the pressurizers remain valid for 60 years, the Metal Fatigue of Reactor Coolant 
Pressure Boundary Program (Section B.2.27) must continue to be used to validate the 
assumptions used in the evaluations. In addition, the pressurizer insurge cycle assumptions used 
in the pressurizer analyses require validation for the period of extended operation. The Metal 
Fatigue of Reactor Coolant Pressure Boundary Program identifies the pressurizer insurge 
transient as a supplemental transient that requires monitoring. Therefore, the pressurizer fatigue 
TLAAs have been dispositioned in accordance with 10 CFR 54.21(c)(1)(iii).

4.3.2 NON-CLASS 1 FATIGUE

BVPS non-Class 1 component types evaluated for fatigue include pipe, tubing, fittings, tanks, 
vessels, heat exchangers, valve bodies and bonnets, pump casings, turbine casings, and 
miscellaneous process components.

4.3.2.1 Piping and In-Line Components

The design code for non-Class 1 piping and in-line components (e.g., fittings and valves) within 
the scope of license renewal is ANSI B31.1 or ASME III, Subsections NC and ND (i.e., Class 2 or 
3). These codes specify evaluation of cyclic secondary stresses (i.e., stresses due to thermal 
expansion and anchor movements) by applying stress range reduction factors against the 
allowable stress range (SA). Components with less than 7,000 cycles are limited to the calculated 
SA without reduction. Components that are expected to exceed 7,000 cycles have the allowable 
stress range reduced through the application of the stress range reduction factor.

For those non-Class 1 components identified as subject to cracking due to fatigue, a review of 
system operating characteristics was conducted by BVPS to determine the approximate 
frequency of any significant thermal cycling. If the number of equivalent full-temperature cycles is 
below the limit used for the original design (usually 7,000 cycles, as described above), the 
component is suitable for extended operation. If the number of equivalent full-temperature cycles 
exceeds the limit, evaluation of the individual stress calculations will be required.

BVPS evaluated the validity of this assumption for 60 years of plant operation. With the exception 
of the Unit 2 Emergency Diesel Generator (EDG) Air Start System, the results of this evaluation 
indicated that the thermal cycle assumption is valid and bounding for 60 years of operation. 
Therefore, the non-Class 1 piping fatigue TLAAs, with the exception of the Unit 2 EDG Air Start 
Subsystem fatigue TLAA, remain valid for the period of extended operation in accordance with 
10 CFR 54.21(c)(1)(i).

The Unit 2 EDG Air Start System contains components potentially subject to fatigue. As part of 
the Metal Fatigue of Reactor Coolant Pressure Boundary Program (Section B.2.27), BVPS will 
perform an assessment to determine whether the full-temperature cycles limit will be exceeded 
for 60 years of operation. Corrective actions will be taken as appropriate (including reanalysis, 
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repair or replacement), such that the full-temperature cycles of the Unit 2 EDG Air Start System 
are not exceeded for the period of extended operation. Therefore, the Unit 2 EDG Air Start 
System fatigue TLAA has been dispositioned in accordance with 10 CFR 54.21(c)(1)(iii).

4.3.2.2 Pressure Vessels, Heat Exchangers, Storage Tanks, 
Pumps, and Turbine Casings

Non-Class 1 pressure vessels, heat exchangers, storage tanks, pumps, and turbine casings are 
typically designed in accordance with ASME, Section VIII, or ASME, Section III, Subsection NC 
or ND (i.e., Class 2 or 3). Some tanks and pumps are designed to other industry codes and 
standards (such as American Water Works Association and Manufacturer's Standardization 
Society), reactor designer specifications, and architect engineer specifications. Only ASME,
Section VIII, Division 2, and ASME, Section III, Subsection NC-3200 design codes include 
fatigue design requirements. Due to the conservatism in ASME, Section VIII, Division 1, and 
ASME, Section III, NC-3100/ND-3000, detailed fatigue analyses are not required. If cyclic loading 
and fatigue usage could be significant, the component designer is expected to specify ASME,
Section VIII, Division 2 or NC-3200. For components where there is no required fatigue analysis, 
cracking due to fatigue is not an aging effect requiring management.

Fatigue analysis is not required for ASME, Section VIII, Division I, Section III, NC-3100, or ND 
vessels. It is also not required for NC/ND pumps and storage tanks (<15 psig). The design 
specification identifies the applicable design code for each component.

Only the Unit 2 non-regenerative (letdown), regenerative, and RHR heat exchangers were 
identified as having a fatigue TLAA, and are dispositioned as described in the following text.

Unit 2 Non-regenerative (Letdown) Heat Exchanger 

The Unit 2 non-regenerative (letdown) heat exchanger is designed to ASME, Section III, Class C 
(tubes) and ASME, Section VIII, Division 1 (shell). The transients for the Unit 2 non-regenerative 
(letdown) heat exchanger are defined in Westinghouse Equipment Specification G-679150 
[Reference 4.3-1]. The fatigue analysis associated with the Unit 2 non-regenerative (letdown) 
heat exchanger is not bounding for 60 years of operation. The Metal Fatigue of Reactor Coolant 
Pressure Boundary Program (Section B.2.27) will be used to monitor the Unit 2 non-regenerative
(letdown) heat exchanger transients. As required by the program, corrective actions will be taken 
as appropriate (including reanalysis, repair or replacement), such that the design basis of the 
Unit 2 non-regenerative (letdown) heat exchanger is not exceeded for the period of extended 
operation. Therefore, the Unit 2 non-regenerative (letdown) heat exchanger fatigue TLAA has 
been dispositioned in accordance with 10 CFR 54.21(c)(1)(iii). 

Unit 2 Regenerative Heat Exchanger 

The Unit 2 regenerative heat exchanger was built to ASME, Section III, Class 2. The transients 
for the Unit 2 regenerative heat exchanger are defined in Westinghouse Equipment Specification 
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G-679150. The fatigue analysis associated with the Unit 2 regenerative heat exchanger is not 
bounding for 60 years of operation. The Metal Fatigue of Reactor Coolant Pressure Boundary 
Program (Section B.2.27) will be used to monitor the Unit 2 regenerative heat exchanger 
transients. As required by the program, corrective actions will be taken as appropriate (including 
reanalysis, repair or replacement), such that the design basis of the Unit 2 regenerative heat 
exchanger is not exceeded for the period of extended operation. Therefore, the Unit 2
regenerative heat exchanger fatigue TLAA has been dispositioned in accordance with 
10 CFR 54.21(c)(1)(iii). 

Unit 2 Residual Heat Removal (RHR) Heat Exchangers 

The tube side of the Unit 2 RHR heat exchangers were designed in accordance with ASME 
Section III, Class 2. The shell side of these heat exchangers were designed in accordance with 
ASME Section III, Class 3. The transients for the Unit 2 RHR heat exchangers are defined in 
Westinghouse Equipment Specification G-679150. The fatigue analyses associated with the 
Unit 2 RHR heat exchangers are not bounding for 60 years of operation. The Metal Fatigue of 
Reactor Coolant Pressure Boundary Program (Section B.2.27) will be used to monitor the Unit 2 
RHR heat exchangers transients. As required by the program, corrective actions will be taken as 
appropriate (including reanalysis, repair or replacement), such that the design basis of the Unit 2 
RHR heat exchangers are not exceeded for the period of extended operation. Therefore, the 
Unit 2 RHR heat exchangers fatigue TLAAs have been dispositioned in accordance with 
10 CFR 54.21(c)(1)(iii).

4.3.3 GENERIC INDUSTRY ISSUES ON FATIGUE

This section addresses the BVPS fatigue TLAAs associated with NRC Bulletins 88-08 and 88-11. 
In addition, this section addresses the effects of the primary coolant environment on fatigue life.

4.3.3.1 Thermal Stresses in Piping Connected to 
Reactor Coolant Systems (NRC Bulletin 88-08)

NRC Bulletin 88-08, Thermal Stresses in Piping Connected to Reactor Coolant Systems
[Reference 4.3-2], requested that licensees: (1) review their RCS to identify any connected 
unisolable piping that could be subjected to temperature distributions which would result in 
unacceptable thermal stresses and any unisolable sections of piping connected to the RCS that 
may have been subjected to excessive thermal stresses, and, (2) take action, where such piping 
is identified, to ensure that the piping will not be subjected to unacceptable thermal stresses. 
There are no specific TLAA associated with the Unit 1 and Unit 2 responses to NRC Bulletin 88-
08, with the exception of the Unit 2 RHR line analysis.

The Unit 2 RHR line stratification analysis required a detailed fatigue evaluation to demonstrate 
compliance with the design code of record (ASME Section III). Based on temperature data 
established in response to NRC Bulletin 88-08, a conservative thermal stratification load case 
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was developed. Typical cycle periods for the thermal stratification events on the Unit 2 RHR lines 
were 6 to 8 days, which equated to approximately 2000 cycles for a 40-year plant life (assuming 
the stratification occurred continuously). A bounding thermal stratification load assuming 7000 
cycles was incorporated into the fatigue analysis as an additional load.

Projecting the identified stratification cycles for a 60-year plant life results in 3000 cycles. The 
7000 cycles used in the fatigue analysis bounds the 60-year projected cycles. Therefore, the 
Unit 2 RHR line fatigue TLAA has been dispositioned in accordance with 10 CFR 54.21(c)(1)(i).

4.3.3.2 Pressurizer Surge Line Thermal Stratification (NRC Bulletin 
88-11)

NRC Bulletin 88-11, Pressurizer Surge Line Thermal Stratification [Reference 4.3-3], required a 
plant-specific or generic analysis demonstrating that the pressurizer surge line meets the 
applicable design code requirements considering the effects of thermal stratification.

4.3.3.2.1 Unit 1 Evaluation

BVPS participated in a program for partial resolution of this issue through the 
Westinghouse Owner's Group. As part of this program, pressurizer surge line 
physical and operating data were collected and summarized for all domestic 
Westinghouse PWRs. Information relating to piping layout, supports and 
restraints, components, size, material, operating history, etc., was obtained. This 
data was evaluated in conjunction with available monitoring data and plant-
specific analyses performed by Westinghouse.

In January, 1991, BVPS submitted WCAP-12727, Evaluation of Thermal 
Stratification for the Beaver Valley Unit 1 Pressurizer Surge Line [Reference 4.3-
4], to the NRC. The NRC approved [Reference 4.3-5] this evaluation.

WCAP-12727 was reviewed for impact due to extended power uprate. A detailed 
analysis was performed at the controlling location (reactor coolant loop nozzle) to 
account for temperature effects due to the power uprate. A new cumulative usage 
factor was calculated and demonstrated to remain less than the Code allowable 
limit of 1.0.

4.3.3.2.2 Unit 2 Evaluation

Surge line stratification first became apparent at Unit 2 during hot functional 
testing, and was a predecessor to NRC Bulletin 88-11. Additional instrumentation 
was temporarily installed to monitor pipe and fluid conditions. From this data, 
BVPS revised the surge line ASME Section III analysis of record to evaluate 
stress and fatigue effects.
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Subsequently, BVPS contracted Westinghouse to perform a complete reanalysis 
of the surge line, accounting for thermal stratification and striping. WCAP-12093, 
Evaluation of Thermal Stratification for the Beaver Valley Unit 2 Pressurizer Surge 
Line [Reference 4.3-6], was submitted to the NRC to address both leak-before-
break (LBB) requirements and NRC Bulletin 88-11 concerns for the Unit 2 surge 
line. The NRC accepted [Reference 4.3-7] WCAP-12093 as meeting the required 
actions of NRC Bulletin 88-11, and demonstrating that the effects of thermal 
stratification do not result in the pressurizer surge line exceeding design Code 
allowable limits.

WCAP-12093 was reviewed for impact due to extended power uprate. A detailed 
analysis was performed at the controlling location (reactor coolant loop nozzle) to 
account for temperature effects due to the power uprate. A new cumulative usage 
factor was calculated and demonstrated to remain less than the Code allowable
limit of 1.0. 

4.3.3.2.3 Unit 1 and Unit 2 Disposition for License Renewal

Both WCAP-12727 and WCAP-12093 determine the effect of thermal stratification 
through the imposition of defined thermal stratification cycles upon the stress and 
fatigue evaluations. The stratification cycles which are incorporated into the 
cumulative usage factor determination are defined by the 200 heatup and 
cooldown design transients. Therefore, these NRC Bulletin 88-11 analyses are 
TLAAs in accordance with 10 CFR 54.3. Section 4.3.4 demonstrates that the 200 
heatup and cooldown cycles are bounding for 60 years of operation. Therefore,
the Unit 1 and Unit 2 pressurizer surge line fatigue TLAAs have been 
dispositioned in accordance with 10 CFR 54.21(c)(1)(i).

4.3.3.3 Effects of Primary Coolant Environment on Fatigue Life

Test data indicate that certain environmental conditions (such as temperature, oxygen content, 
and strain rate) in the primary systems of light water reactors could result in greater susceptibility 
to fatigue than would be predicted by fatigue analyses based on the ASME Section III design 
fatigue curves. The ASME design fatigue curves were based on laboratory tests in air and at low 
temperatures. Although the failure curves derived from laboratory tests were adjusted to account 
for effects such as data scatter, size effect, and surface finish, these adjustments may not be 
sufficient to account for actual plant operating environments.

The environmental condition effects on the fatigue life of selected components were studied 
under two generic issues; Generic Safety Issue (GSI)-78, Monitoring of Fatigue Transient Limits 
for Reactor Coolant System [Reference 4.3-8], and GSI-166, Adequacy of Fatigue Life of Metal 
Components [Reference 4.3-9]. GSI-78 was developed to determine whether fatigue monitoring 
was necessary at operating plants, and later included the calculation of risk due to through-wall 
cracking of metal components due to fatigue. GSI-166 was developed to assess the significance 
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of more recent fatigue test data on the fatigue life of a sample of components in plants where a 
code fatigue design analysis had been performed. A Fatigue Action Plan was developed to 
coordinate the efforts on fatigue life estimation and addressed the ongoing issues under GSI-78 
and GSI-166 for 40-year plant life.

In closing GSI-166, the NRC concluded that the environmental effects associated with fatigue life 
are not safety-significant through the end of the initial license term. This conclusion was based 
on two studies. The first study, which was published as NUREG/CR-6260, Application of 
NUREG/CR-5999 Interim Fatigue Curves to Selected Nuclear Power Plant Components
[Reference 4.3-10], applied the fatigue design curves that incorporated the environmental effects 
to several plants and identified locations of interest for consideration of environmental effects. 
The second study was based on a risk analysis on fatigue failures and this study concluded that 
there are insignificant effects on core damage frequency (CDF) when environmental effects are 
applied. These two studies formed the basis for concluding that environmental effects are not a 
concern for the current license. Closure of GSI-166 resulted in the initiation of GSI-190, Fatigue 
Evaluation of Metal Components for 60-Year Plant Life [Reference 4.3-11]. In closing GSI-190, 
regarding the effects of a reactor water environment on fatigue life, the NRC concluded licensees 
should address the effects of the coolant environment on component fatigue life as aging 
management programs are formulated in support of license renewal. 

In summary, the NRC concluded that environmental effects have negligible impact on the core 
damage frequency and therefore no generic regulatory action is required. However, the NRC 
concluded the environmental effects can increase the frequency of pipe leaks and therefore the 
licensees who apply for license renewal should address the effects of reactor coolant 
environment on component fatigue life as part of their aging management reviews. 

The BVPS approach to manage the environmental effects upon component fatigue life is to 
identify limiting locations based on the NRC-sponsored studies reported in NUREG/CR-6260,
and reevaluate the limiting locations using the guidance provided in Section X.M1 of NUREG-
1801, Generic Aging Lessons Learned (GALL) Report [Reference 4.3-12], to demonstrate that 
cumulative usage factors at these locations are maintained below the Code limit of 1.0.

4.3.3.3.1 Unit 1 and Unit 2 NUREG/CR-6260 Location Determination

NUREG/CR-6260 applied the fatigue design curves that incorporated 
environmental effects to several plant designs. As the two units at BVPS were 
designed at different times, the plants are considered different vintages of 
Westinghouse designed plants based on the design code of the Reactor Coolant 
System. The Unit 1 reactor coolant pressure boundary piping is designed to 
ANSI B31.1, and Unit 1 is therefore classified as an older-vintage Westinghouse 
plant. The Unit 2 reactor coolant pressure boundary piping is designed to ASME 
Section III, and Unit 2 is therefore classified as a newer-vintage Westinghouse 
plant. 
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Section 5.5 of NUREG/CR-6260 identified the following component locations as 
representative for environmental effects for older-vintage Westinghouse plants. 
These locations and the subsequent calculations are directly relevant to Unit 1
and are listed as follows:

• Reactor vessel shell and lower head (shell-to-head transition); 
• Reactor vessel inlet and outlet nozzles; 
• Pressurizer surge line (hot leg nozzle safe end); 
• RCS piping charging system nozzle; 
• RCS piping safety injection nozzle; and,
• RHR system tee.

Section 5.4 of NUREG/CR-6260 identified the following component locations as 
representative for environmental effects for newer-vintage Westinghouse plants. 
These locations and the subsequent calculations are directly relevant to Unit 2
and are listed as follows:

• Reactor vessel shell and lower head (shell-to-head transition); 
• Reactor vessel inlet and outlet nozzles;
• Pressurizer surge line (hot leg nozzle safe end);
• RCS piping charging system nozzle (knuckle region);
• RCS piping safety injection nozzle (knuckle region); and,
• RHR System piping (inlet piping transition).

4.3.3.3.2 Unit 1 and Unit 2 NUREG/CR-6260 Location 
Environmental Fatigue Evaluation

The Unit 1 and Unit 2 NUREG/CR-6260 locations were evaluated using the 
guidance of NUREG/CR-6583, Effects of LWR Coolant Environments on Fatigue 
Design Curves of Carbon and Low Alloy Steels [Reference 4.3-13], and NUREG/
CR-5704, Effects of LWR Coolant Environments on Fatigue Design Curves of 
Austenitic Stainless Steels [Reference 4.3-14]. These reports describe the use of 
a fatigue life correction factor (Fen) to express the effects of the reactor coolant 
environment upon the material fatigue life. The expression for Fen was determined 
through experimental and statistical data. Fen for carbon and low alloy steel is a 
function of fluid service temperature, material sulfur content, fluid dissolved 
oxygen, and strain rate. For austenitic stainless steel, Fen is a function of fluid 
service temperature, fluid dissolved oxygen, and strain rate. The cumulative 
usage factor which includes environmental effects (Uenv) is determined from the 
existing 60-year cumulative usage factor (U60) through the use of the fatigue life 
correction factor:
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Uenv = U60 * Fen

To demonstrate acceptable fatigue life including environmental effects, the 
cumulative usage factor, which includes environmental effects, should remain less 
than design code allowables (i.e., Uenv ≤ 1.0). Therefore, Fen was applied to the 
cumulative usage factors at the Unit 1 and Unit 2 NUREG/CR-6260 locations and 
compared to the design code allowable limit. It should be noted that three of the 
NUREG/CR-6260 locations on Unit 1 (charging system nozzle, safety injection 
nozzle, and the RHR system tee) are designed to ANSI B31.1, which does not 
require determination of usage factors for fatigue evaluations. Therefore, these 
locations were re-evaluated in accordance with ASME Section III, 1989 Edition, 
with 1989 Addenda, and 60-year cumulative usage factors were determined. The 
appropriate Fen was applied to these cumulative usage factors and compared 
against the ASME Section III allowable limit. 

The results of the evaluations of environmental fatigue are detailed in Table 4.3-1.  

Table 4.3-1
Summary of Environmental Fatigue Results

 

Location Material Design CUF 
(U60)

NUREG/CR 
Multiplier

Environmental 
CUF (Uenv)

UNIT 1

Reactor Vessel Shell and 
Lower Head

Low Alloy 
Steel

0.0102 2.53 0.0258

Reactor Vessel Inlet Nozzle Low Alloy 
Steel

0.0663 2.53 0.1679

Reactor Vessel Outlet Nozzle Low Alloy 
Steel

0.0508 2.53 0.1286

Surge Line Hot Leg Nozzle Stainless 
Steel

0.8600 15.35 13.201

Charging System Nozzle Stainless 
Steel

0.1271 15.35 1.95

Safety Injection System 
Nozzle

Stainless 
Steel

0.0121 15.35 0.1857

Residual Heat Removal 
System Tee

Stainless 
Steel

0.0087 15.35 0.1335
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4.3.3.3.3 Unit 1 and Unit 2 Disposition for License Renewal

At several locations (Unit 1 pressurizer surge line and charging system nozzle; 
Unit 2 pressurizer surge line, charging system nozzle, and RHR system piping),
Uenv exceeded the design code allowable limit of 1.0. For these locations, BVPS 
will implement one or more of the following as required by the Metal Fatigue of 
Reactor Coolant Pressure Boundary Program (Section B.2.27): 

1. Further refinement of the fatigue analyses to lower the predicted 
CUFs to less than 1.0;

2. Management of fatigue at the affected locations by an inspection 
program that has been reviewed and approved by the NRC (e.g., 

UNIT 2

Reactor Vessel Shell and 
Lower Head

Low Alloy 
Steel

0.0016 2.53 0.0041

Reactor Vessel Inlet Nozzle Low Alloy 
Steel

0.0891 2.53 0.2256

Reactor Vessel Outlet Nozzle Low Alloy 
Steel

0.0601 2.53 0.1522

Surge Line Hot Leg Nozzle Stainless 
Steel

0.93 15.35 14.276

Charging System Nozzle Stainless 
Steel

0.75 15.35 11.513

Safety Injection System 
Nozzle

Stainless 
Steel

0.0149 15.35 0.229

Residual Heat Removal 
System Piping

Stainless 
Steel

1.0305 a 15.35 15.818

a. Projected 60-year cycles are expected to exceed the design cycles by 50 percent. To account for the 
increased cycles, the design fatigue usage (0.687) was increased by 50 percent.

Table 4.3-1
Summary of Environmental Fatigue Results

 (continued)

Location Material Design CUF 
(U60)

NUREG/CR 
Multiplier

Environmental 
CUF (Uenv)
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periodic non-destructive examination of the affected locations at 
inspection intervals to be determined by a method acceptable to 
the NRC); or,

3. Repair or replacement of the affected locations.

Should BVPS select the option to manage environmental-assisted fatigue during 
the period of extended operation, details of the aging management program such 
as scope, qualification, method, and frequency will be submitted to the NRC prior 
to the period of extended operation. Therefore, the TLAAs associated with the 
Unit 1 pressurizer surge line and charging system nozzle, and the Unit 2 
pressurizer surge line, charging system nozzle, and RHR system piping have 
been dispositioned in accordance with 10 CFR 54.21(c)(1)(iii). 

The CUFs, including environmental fatigue at the other limiting locations (Unit 1 
reactor vessel shell and lower head, reactor vessel inlet and outlet nozzles, safety 
injection nozzle and RHR system tee; Unit 2 reactor vessel shell and lower head, 
reactor vessel inlet and outlet nozzles, and safety injection nozzle), have been 
demonstrated to remain less than the design code allowable limit of 1.0 for the 
period of extended operation. Therefore, the TLAAs associated with these other
locations have been dispositioned in accordance with 10 CFR 54.21(c)(1)(ii).

4.3.4 NUCLEAR STEAM SUPPLY SYSTEM TRANSIENT CYCLE 
PROJECTION FOR 60-YEAR OPERATION

BVPS identified the transients used to calculate fatigue usage factors for the nuclear steam 
supply system. For this set of cyclic design transients, the number of operational cycles accrued 
to October 2003 were compiled and a projection was made of the number of operational cycles 
expected at the end of 60 years of operation to determine whether the results remain below the 
number of design allowable cycles. 

An extrapolation of the number of transients to be accumulated by 60 years of operation was 
performed. The two options used for extrapolating the number of transient cycles are:

1. Develop histograms of each transient and, based on recent operating history (i.e., 
the last ten years), project the cumulative number of operational cycles at 60 
years; and, 

2. Linearly extrapolate the cumulative number of operational cycles at 60 years. 

Because plant performance has improved with time, the first option typically results in a more 
accurate projection, while the second option provides a more conservative number of thermal 
cycles. With the exception of the plant heatup and cooldown, pressurizer cooldown, and reactor 
trip transients, the extrapolation for all transients was completed using the second option. For the 
plant heatup and cooldown and for pressurizer cooldown, the projected cycles were determined 
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using the first option. For the reactor trip transient, the first option was also chosen, but then 
biased with additional reactor trips as the unit approaches end-of-life. Accrued operational cycles 
are based on initial operations for Unit 1 of 1975 and Unit 2 of 1986, and use a current plant life 
as of October 2003. Therefore, the operating lifetimes used for the evaluations were 28 and 
17 years for Unit 1 and Unit 2, respectively. The results of the transient cycle extrapolation are 
presented in Table 4.3-2. 

  

Table 4.3-2
Design and 60-Year Projected Operational Cycles

 

Design Basis Transient Design 
Cycles

Operational Cycles 
as of

October 15, 2003

60-Year
Projected 

Operational Cycles

Unit 1 Unit 2 Unit 1 Unit 2

NORMAL CONDITIONS

Plant Heatup 200 116 31 200 109

Plant Cooldown 200 115 30 200 109

Unit Loading at 5% per Minute 18,300 a 831 761 1,781 2,686

Unit Unloading at 5% per Minute 18,300 a 830 760 1,781 2,686

10% Step Load Increase 2,000 10 5 21 18

10% Step Load Decrease 2,000 10 5 21 18

Large Step Load Decrease with 
Steam Dump

200 14 3 30 11

Steady State Fluctuations Infinite  b b b b

Refueling (Unit 2 only) 80 N/A 10 N/A 35

UPSET CONDITIONS

Loss of Load without Turbine or 
Reactor Trip

80 1 2 2 7

Loss of Power 40 11 3 24 11

Loss of Flow (one loop only) 80 20 5 43 18
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Reactor Trip from Full Power 400 230 45 399 175

Inadvertent Auxiliary Spray 10 0 1 3 c 3 c

Safety Injection Activation 60 23 4 49 11

RCS Cold Overpressurization 10 0 0 3 c 3 c

Operational Basis Earthquake 400 / 50 d 0 0 b b

FAULTED CONDITIONS

Main Reactor Coolant Pipe 
Break

1 0 0 e e

Steam Pipe Break 1 0 0 e e

Steam Generator Tube Rupture 1 0 0 e e

Design Basis Earthquake 1 0 0 e e

TEST CONDITIONS

Turbine Roll Test 10 3 2 f f

Primary Side Hydrostatic Test 5 1 1 g g

Secondary Side Hydrostatic 
Test

5 1 0 g g

Primary Side Leak Test 50 13 0 g g

a. Applicable to all RCS components except the reactor vessel head closure studs, for which the applicable 
number of design cycles for the Unit Loading and Unloading transients is 10,400 for Unit 1 and 14,000 for 
Unit 2.

b. This design basis transient could not credibly approach the design cycles during the period of extended 
operation. Therefore, a 60-year projection is not provided.

c. Three cycles of this low-probability transient are projected for conservatism.

Table 4.3-2
Design and 60-Year Projected Operational Cycles

 (continued)

Design Basis Transient Design 
Cycles

Operational Cycles 
as of

October 15, 2003

60-Year
Projected 

Operational Cycles

Unit 1 Unit 2 Unit 1 Unit 2
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d. Operating Basis Earthquake design cycles are 400 for nuclear steam supply system equipment and 50 for 
piping.

e. Faulted conditions are not included in ASME Section III fatigue evaluations. Therefore, a 60-year projection 
is not provided.

f. The turbine roll design basis transient is defined by performing this test during Hot Functional Testing when 
the RCS is heated by reactor coolant pump only. Hot Functional Testing will not be repeated. Therefore, a 
60-year projection is not provided.

g. Future hydrostatic and leak testing will be exempted by invoking Code Cases N-498 and/or N-416. 
Therefore, a 60-year projection is not provided.
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4.3.5 SECTION 4.3 REFERENCES
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Systems, June 22, 1988, including Supplements 1 and 2.

4.3-3 NRC Bulletin 88-11, Pressurizer Surge Line Thermal Stratification, 12/20/1988.
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Pressurizer Surge Line, Rev. 0.

4.3-5 De Agazio, Albert W. (NRC), Letter to John D. Sieber (BVPS), Approval of Leak-Before-
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4.3-6 WCAP-12093, Evaluation of Thermal Stratification for the Beaver Valley Unit 2 
Pressurizer Surge Line, Rev. 0, including Supplements 1, 2, and 3.

4.3-7 Tam, Peter S. (NRC), Letter to J. D. Sieber (BVPS), Beaver Valley Unit 2 - Completion 
of Review on Pressurizer Surge Line Thermal Stratification (TAC No. 72111), 
January 18,1990.
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Coolant System, Rev. 3.
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Rev. 2.
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Nuclear Power Plant Components, February 1995.

4.3-11 Generic Safety Issue (GSI)-190, Fatigue Evaluation of Metal Components for 60-Year 
Plant Life, Rev. 2.

4.3-12 NUREG-1801, Generic Aging Lessons Learned (GALL) Report, Rev. 1.

4.3-13 NUREG/CR-6583, Effects of LWR Coolant Environments on Fatigue Design Curves of 
Carbon and Low Alloy Steels, February 1998 2706.300-001-990, Stress Report Main 
Loop Stop Valves, Rev. A.

4.3-14 NUREG/CR-5704, Effects of LWR Coolant Environments on Fatigue Design Curves of 
Austenitic Stainless Steels, March 1999.
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4.4 ENVIRONMENTAL QUALIFICATION (EQ) OF ELECTRIC 
EQUIPMENT

4.4.1 INTRODUCTION

The BVPS existing Environmental Qualification (EQ) of Electric Components Program manages 
component thermal, radiation and cyclical aging, as applicable, through the use of aging 
evaluations based on 10 CFR 50.49(f) qualification methods. As required by 10 CFR 50.49, 
environmental qualification 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. The Environmental Qualification (EQ) of Electric Components 
Program ensures that these environmental qualification components are maintained in 
accordance with their qualification bases. Aging evaluations for environmental qualification 
components that specify a qualification of at least 40 years are time-limited aging analyses for 
license renewal.

4.4.2 EQ COMPONENT REANALYSIS ATTRIBUTES

The reanalysis of an aging evaluation is normally performed to extend the qualification by 
reducing excess conservatism incorporated in the prior evaluation. Reanalysis of an aging 
evaluation to extend the qualification of a component is performed on a routine basis pursuant to 
10 CFR 50.49(e) as part of the BVPS EQ Program. While a component life-limiting condition may 
be due to thermal, radiation or cyclical aging, the vast majority of component aging limits are 
based on thermal conditions. Conservatism may exist in aging evaluation parameters, such as 
the assumed ambient temperature of the component, an unrealistically low activation energy, or 
in the application of a component (de-energized versus energized). The reanalysis of an aging 
evaluation is documented according to BVPS quality assurance program requirements, which 
require the verification of assumptions and conclusions. Important attributes of a reanalysis 
include analytical methods, data collection and reduction methods, underlying assumptions, 
acceptance criteria, and corrective actions (if acceptance criteria are not met). These attributes 
are discussed in the following four subsections.

4.4.2.1 Analytical Methods

The analytical models used in the reanalysis of an aging evaluation are the same as those 
previously applied during the original evaluation. The Arrhenius methodology is an acceptable 
model for a thermal aging evaluation. For license renewal radiation aging evaluation, 60-year 
normal radiation dose is established by extrapolating the 40-year normal dose (40 year dose X 
1.5) plus accident radiation dose. 60-year cyclical aging is established in a similar manner. Other 
models may be justified on a case-by-case basis.
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4.4.2.2 Data Collection and Reduction Methods

Reducing excess conservatism in the component service conditions (for example, temperature, 
radiation, and cycles) used in the prior aging evaluation is the chief method used for a reanalysis. 
Actual monitored service conditions, such as temperature, are typically lower than the design 
service conditions used in the prior aging evaluation and, therefore, can support extended 
thermal life of the equipment.

4.4.2.3 Underlying Assumptions

EQ component aging evaluations contain sufficient conservatism to account for most 
environmental changes occurring due to plant modifications and events. When unexpected 
adverse conditions are identified during operational or maintenance activities that affect the 
normal operating environment of a qualified component, the affected EQ component is evaluated 
and appropriate corrective actions are taken, which may include changes to the qualification 
bases and conclusions.

Excess conservatism in thermal life analysis may be reduced by reevaluating material activation 
energy, to justify a higher value that would support extended life at elevated temperature. Similar 
methods of reducing excess conservatism in the component service conditions and material 
properties used in prior aging evaluations may be used for radiation and cyclical aging. Any 
changes to material activation energy will be justified. 

4.4.2.4 Acceptance Criteria and Corrective Actions

If qualification cannot be extended by reanalysis, the component is refurbished or replaced prior 
to exceeding the period for which the current qualification remains valid. A reanalysis is to be 
performed in a timely manner (that is, sufficient time is available to refurbish, replace or requalify 
the component if reanalysis is unsuccessful). 

The Environmental Qualification (EQ) of Electric Components Program is an existing program 
established to meet BVPS commitments for 10 CFR 50.49. It is consistent with NUREG-1801, 
Section X.E1, Environmental Qualification (EQ) of Electric Components [Reference 4.4-1]. 

This program includes consideration of operating experience to modify qualification bases and 
conclusions, including qualified life. Compliance with 10 CFR 50.49 provides reasonable 
assurance that components can perform their intended function(s) during accident conditions 
after experiencing the effects of inservice aging. Consistent with NRC guidance provided in RIS 
2003-09, Environmental Qualification of Low-Voltage Instrumentation and Control Cables
[Reference 4.4-2], no additional information is required to address GSI 168, Environmental 
Qualification of Low-Voltage Instrumentation and Control (I&C) Cables [Reference 4.4-3].
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4.4.3 CONCLUSION

Based upon a review of the existing program and associated operating experience, continued 
implementation of the Environmental Qualification (EQ) of Electrical Components Program
provides reasonable assurance that the aging effects will be managed and that the in-scope EQ 
components will continue to perform their intended function(s) for the period of extended 
operation. The effects of aging will be managed by the Environmental Qualification (EQ) of 
Electrical Components Program in accordance with the requirements of 10 CFR 54.21(c)(1)(iii).
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4.4.4 SECTION 4.4 REFERENCES

4.4-1 NUREG-1801, Generic Aging Lessons Learned (GALL) Report, Rev. 1.

4.4-2 NRC Regulatory Issue Summary 2003-09, Environmental Qualification of Low-Voltage 
Instrumentation and Control Cables, dated May 2, 2003.

4.4-3 NRC report Generic Safety Issue 168, Environmental Qualification of Low-Voltage 
Instrumentation and Control (I&C) Cables, Rev. 3.
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4.5 CONCRETE CONTAINMENT TENDON PRESTRESS

This section is not applicable since BVPS does not have pre-stressed tendons in the 
Containment Building.  
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4.6 CONTAINMENT LINER PLATE, METAL CONTAINMENT, 
AND PENETRATIONS FATIGUE

The Unit 1 and Unit 2 Reactor Containment Building designs are essentially identical. The 
Containment structures are heavily reinforced concrete, steel-lined vessels with flat base mats, 
cylindrical walls, and hemispherical domes. The Containments are not structurally integral with 
any of the structures surrounding them. They are designed and constructed to maintain full 
Containment integrity when subjected to the temperature and pressures resulting from the 
design basis accident and the design earthquake conditions and to provide adequate radiation 
shielding for both normal operation and accident conditions. Provisions are made for the 
pressure testing of liner seams, penetrations, and access openings, and for leak testing the 
Containment structure. Several potential TLAAs were identified related to the Containment 
structure, namely the design of the Containment liner, Containment liner leak channel analyses, 
and the Containment penetration analyses. These TLAAs are evaluated in the following sections:

• Containment Liner Fatigue (Section 4.6.1);
• Containment Liner Corrosion Allowance (Section 4.6.2); and,
• Containment Liner Penetration Fatigue (Section 4.6.3).

4.6.1 CONTAINMENT LINER FATIGUE

A welded steel liner is attached to the inside face of the concrete shell to ensure a leak tight 
membrane. The Containment structure is designed to contain the radioactive material released in 
the unlikely event of a loss of coolant accident. The function of the liner is to act as an essentially 
gas tight membrane and no credit is taken for the liner's ability to resist primary bursting stresses. 
Cyclic loads considered in the design of the Unit 1 and Unit 2 liners include:

1. Differential pressure cycling due to plant normal operation, namely startup and 
shutdown;

2. Thermal cycling due to plant normal operation, namely startup and shutdown; 
and,

3. Stresses due to seismic cycling.

4.6.1.1 Unit 1 Containment Liner

The Unit 1 Containment liner stress analysis determines a fatigue usage factor based on specific 
design cyclic loads in accordance with paragraph N-415.2 of the 1968 Edition of ASME 
Section III. These design loads include 1000 cycles of pressure variation due to normal 
operations (startup and shutdown), 4000 cycles of temperature variation due to normal 
operations (startup and shutdown), and 20 cycles of design basis earthquake. The usage factor 
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for the liner was determined to be significantly less than 1.0. The anticipated occurrences of 
these cycles are described in Table 5.2-13 of the Unit 1 UFSAR as follows:

• 150 cycles of loading due to the differential pressure between operating and 
atmospheric pressure are anticipated on the basis of 2.5 refueling cycles per year 
on a 60-year span;

• 600 cycles of loading due to thermal expansion resulting when the liner is 
exposed to the differential temperature between operating and seasonal refueling 
temperatures are anticipated on the basis of 10 such variations per year on a 60-
year span; and,

• 150 cycles of operating basis earthquake, which is an assumed number of cycles 
of this type of earthquake for a 60-year span.

As shown above, the design cycles of the Unit 1 Containment liner bound the anticipated 
pressure and temperature cycles expected through the period of extended operation. The 
expected stresses resulting from the 60-year anticipated operating basis earthquake cycles were 
determined to be bounded by those due to the analyzed design basis earthquake cycles. 
Therefore, the Unit 1 Containment liner fatigue TLAA has been dispositioned in accordance with 
10 CFR 54.21(c)(1)(ii).

4.6.1.2 Unit 2 Containment Liner

The Unit 2 Containment liner was designed using the 1971 Edition of ASME Section III as a 
design guideline using stress limits and fatigue criteria based on the rules for code classes MC 
and 1. As such, a detailed analysis for fatigue is not required if six specific requirements are met 
as defined in ASME Section III, NB-3222.4(d). This exemption analysis was performed for the 
40-year anticipated stress cycles of differential pressure due to normal operation (100 cycles), 
differential temperature due to normal operation (400 cycles), and ½ safe shutdown earthquake 
(operational basis earthquake) (100 cycles). To address these 40-year cycles, a re-evaluation of 
the six fatigue exemption requirements utilizing anticipated 60-year stress cycles was performed. 
The anticipated occurrences of these cycles are described in Table 3.8-9 of the Unit 2 UFSAR as 
follows:

• 150 stress cycles of differential pressure loading assuming 2.5 refueling cycles 
per year on a 60-year span;

• 600 stress cycles of loading due to thermal expansion resulting from exposure to 
the differential temperature between operating and seasonal refueling 
temperatures based on 10 such variations per year on a 60-year span; and,

• 150 cycles of operational basis earthquake, which is an assumed number of 
cycles of this type of earthquake for a 60-year span. 

The result of this evaluation determined that the specified normal conditions through the period of 
extended operation continue to satisfy the requirement for exemption from analysis for cyclic 
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operation. Therefore, the Unit 2 Containment liner fatigue TLAA has been dispositioned in 
accordance with 10 CFR 54.21(c)(1)(ii).

4.6.2 CONTAINMENT LINER CORROSION ALLOWANCE

The Reactor Containment Buildings have a continuously welded carbon steel liner which acts as 
a leak tight membrane. The cylindrical portion of the liners are 3/8 inch thick, the hemispherical 
dome is ½ inch thick, and the flat floor liner covering the concrete mat is ¼ inch thick. The floor 
liner plate is covered with approximately two feet of reinforced concrete. All welded seams were 
originally covered with continuously welded leak test channels that were installed to facilitate leak 
testing of welds during liner erection. Since initial construction, several test channels have been 
removed. Also, test channels were not installed on liner plate seams associated with the Unit 1 
Steam Generator Replacement Project construction opening. Channels in the hemispherical 
dome and Containment mat are covered with concrete while those on the cylindrical liner wall are 
exposed. Test ports that were provided for leak testing were sealed with vent plugs after the 
completion of the testing. These plugs were to remain in place during subsequent Type A leak 
rate testing.

During the second refueling outage for Unit 2 in 1990, the results of an inspection performed prior 
to the Unit 2 Type A Containment leakage rate test showed that 25 test channel vent plugs were 
missing. Similarly, during a Unit 1 shutdown in 1991, it was determined that 27 vent plugs in the 
Containment floor liner test channels were missing. The missing test channel vent plugs allowed 
moisture and condensation inside the test channels, leading to minor corrosion of the liner. BVPS 
evaluated the test channels to determine the impact to the Containment liner, and submitted the 
results of the evaluations to the NRC as Amendments 165 and 47, Unit 1 and Unit 2 respectively, 
to the operating licenses. These amendments were approved by the NRC and documented in an 
SER [Reference 4.6-1]. After further evaluation, it was concluded that these initial evaluations 
contained some nonconservative assumptions with regard to the corrosion rates in the test 
channels. BVPS took corrective action to arrest the corrosion rate in the affected test channels, 
including inerting and sealing the test channels. The further evaluation and corrective actions are 
documented in a 1992 Letter to the NRC [Reference 4.6-2]. These corrosion rate analyses meet 
the 10 CFR 54.3 requirements as TLAAs and must be evaluated for the period of extended 
operation.

The minimum required thickness for the Containment liners for both units has been determined 
for the various portions of the liner. The limiting liner portion is the liner floor plate, which has a 
fabrication thickness of 0.25 inches and a minimum required thickness of 0.125 inches (both 
units). Thus, the corrosion allowance is 0.125 inches (125 mils). The inerting and sealing of the 
test channels significantly reduced the theoretical corrosion rates in the channels. The total 
estimated penetration due to corrosion of the inerted channel was estimated at 69.2 mils for 43 
years of plant operation for Unit 1. The total estimated penetration due to corrosion of the inerted 
channel was estimated at 82.7 mils for 43 years of plant operation at Unit 2. The maximum 
expected corrosion rate for the carbon steel liner in this low oxygen environment was determined 
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to be 0.39 mils per year. Therefore, projecting the expected corrosion penetration with the 
maximum expected corrosion rate to the end of the period of extended operation results in an 
additional 7.8 mils of corrosion. Adding this to the previous expected corrosion penetration 
depths yields 77.0 mils and 90.5 mils of corrosion penetration for Unit 1 and Unit 2, respectively. 
These results are well within the liner corrosion allowance of 125 mils.

Therefore, the Containment liner corrosion analyses for Unit 1 and Unit 2 have been projected to 
the end of the period of extended operation in accordance with 10 CFR 54.21(c)(1)(ii).

4.6.3 CONTAINMENT LINER PENETRATION FATIGUE

Communication between the inside and outside of the Unit 1 and Unit 2 reactor Containment is 
performed via penetrations. The penetrations of interest to license renewal are classified as 
general piping penetrations, personnel and equipment access hatches, and the fuel transfer tube 
assembly. Note that the emergency airlock is integral with the equipment hatch for both units. 
Due to the design and construction time frame difference between the two units, the design code 
and analysis method utilized for these penetrations varies with the specific unit. Each unit will be 
discussed separately in the following subsections.

4.6.3.1 Unit 1 Containment Liner Penetration Fatigue

All Unit 1 cold penetrations have the process pipe welded to a plate flange which is anchored to 
the Containment concrete wall such that loads can be transferred from the piping to the 
reinforced concrete. Unit 1 hot penetrations (> 180°F) are designed with a sleeve and liner such 
that water cooled cooling units and appropriate insulation can be located inside the annulus to 
maintain the concrete temperature within allowable levels. Refer to Unit 1 UFSAR, Figure 5.2-21,
for drawings of typical hot and cold piping penetrations. As described in Section 5.2.4.8 of the 
UFSAR, the evaluation of the penetration discontinuities was done using a computer program 
entitled SHELL-1 which analyzes axisymmetric thin shells of revolution under unsymmetrical 
loading. The temperature distribution at discontinuity areas exposed to operating conditions was 
evaluated using finite difference or finite elements techniques. While ASME Section III was used 
as a guide in the selection of design stresses used in the analysis of these penetrations, no 
specific fatigue analysis was completed for the Unit 1 piping penetrations. Therefore, no TLAA is
associated with the Unit 1 piping penetrations.

In addition to the piping penetrations, the Unit 1 Containment penetrations include an equipment 
hatch with integral emergency airlock, a personnel airlock, and the fuel transfer tube (pipe and 
bellows assembly).

The equipment hatch and integral emergency airlock are designed and analyzed in accordance 
with ASME Section III, Division 1, Subsection NE (Class MC). Subsection NE states that any 
portions not satisfying the fatigue exemption as described in Subsection NB-3222(d) require 
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further fatigue evaluation. Therefore, a fatigue exemption was completed for the Unit 1 
equipment hatch in accordance with Subsection NB-3222(d). This exemption was based on 
assumed cycles for a 40 year life, namely, 10 pressurization events due to LOCA and 80 cycles 
of startup and shutdown. It is highly unlikely that Unit 1 will reach 10 pressurization events due to 
LOCA during 60 years of operation. The assumption of 80 cycles of startup and shutdown is not 
bounding for 60 years of operation. A reanalysis was performed using 240 startup and shutdown 
cycles that bounds the number of projected cycles for the period of extended operation. 
Therefore, the Unit 1 equipment hatch fatigue TLAA has been dispositioned in accordance with 
10 CFR 54.21(c)(1)(ii).

The Unit 1 personnel air lock is analyzed to ASME Section III, Class B. However, no fatigue 
analysis was completed for this air lock. Therefore, no TLAA is associated with the Unit 1 
personnel air lock.

The Unit 1 fuel transfer tube pipe was analyzed to ASME Section III, Division 1, Subsection NC. 
The analysis for the fuel transfer tube pipe uses a stress range reduction factor of 1.0 (<7,000 
cycles). However, as the fuel transfer tube pipe experiences operational cycles only during 
refueling, the fuel transfer tube pipe experiences essentially no thermal cycles. The existing fuel 
transfer tube pipe stress analysis remains valid through the period of extended operation. 
Therefore, the Unit 1 fuel transfer tube pipe fatigue TLAA has been dispositioned in accordance 
with 10 CFR 54.21(c)(1)(i).

The Unit 1 fuel transfer tube bellows were analyzed to ASME Section III, Division 1, Subsection 
NC. The bellows stress analysis determined acceptability based on the bellows experiencing 
displacements due to a design basis earthquake. The assumed design cycles were 600. This 
number of design basis earthquake cycles is highly unlikely to occur during the period of 
extended operation. The fuel transfer tube bellows stress analysis remains valid through the 
period of extended operation. Therefore, the Unit 1 fuel transfer tube bellows fatigue TLAAs have 
been dispositioned in accordance with 10 CFR 54.21(c)(1)(i).

4.6.3.2 Unit 1 Containment Penetration Bellows 

The bellows (metal expansion joints) are part of the system evaluation boundary of the Unit 1 
River Water System and are located at the discharge piping connections from the recirculation 
spray heat exchangers inside Containment. The piping and in-line components of the BVPS 
Unit 1 River Water System are designed and analyzed to the 1967 Edition of B31.1. This code 
specifies evaluation of cyclic secondary stresses (i.e., stresses due to thermal expansion and 
anchor movements) by applying stress range reduction factors against the allowable stress 
range (SA).

For those non-Class 1 components identified as subject to cracking due to fatigue, a review of 
system operating characteristics was conducted to determine the approximate frequency of 
significant thermal cycling. If the number of equivalent full-temperature cycles is below the limit 
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used for the current design (7,000 cycles in this case), the component is suitable for extended 
operation. If the number of equivalent full-temperature cycles exceeds the limit, evaluation of the 
individual stress calculations will be required.

BVPS evaluated the validity of this assumption for 60 years of plant operation. The Unit 1 
Recirculation Spray System is normally in standby operation, and, including any periodic testing, 
will experience significantly less than the full-temperature cycle limit of 7,000 cycles for the period 
of extended operation. Therefore, the Unit 1 Recirculation Spray System fatigue analyses remain 
valid for the period of extended operation in accordance with 10 CFR 54.21(c)(1)(i).

4.6.3.3 Unit 2 Containment Liner Penetration Fatigue

Unit 2 process piping penetrations are designed and analyzed to the 1971 Edition through 1972 
Winter Addenda of ASME Section III, Division 1, Class 2 (i.e., Subsection NC), which complies 
with the process piping system requirements of which these penetrations are a part. The 
penetrations are further analyzed to the more stringent Class MC (i.e., Subsection NE) 
requirements. Section III, Division 1, Class 2 requirements include a stress range reduction 
factor which accounts for an assumed number of thermal cycles. Additionally, Section III, 
Division 1, Class MC states that any portions not satisfying the fatigue exemption as described in 
Subsection NB-3222(d) require further fatigue evaluation. These thermal cycles and fatigue 
exemptions are based on a design number of cycles for the plant life. As such, the Unit 2 piping 
penetration analyses are classified as TLAAs and require disposition for the period of extended 
operation.

For the Unit 2 process piping penetrations identified as subject to cracking due to fatigue, a 
review of system operating characteristics was conducted to determine the approximate 
frequency of significant thermal cycling. If the number of equivalent full-temperature cycles is 
below the limit used for the current design, the component is suitable for extended operation. If 
the number of equivalent full-temperature cycles exceeds the limit, evaluation of the individual 
stress calculations will be required.

BVPS evaluated the validity of this assumption for 60 years of plant operation. The results of this 
evaluation indicate that the thermal cycle assumption is valid and bounding for 60 years of 
operation. Therefore, these piping penetration fatigue analyses remain valid for the period of 
extended operation in accordance with 10 CFR 54.21(c)(1)(i).

In addition, the Unit 2 Containment penetrations include an equipment hatch with integral 
emergency airlock, a personnel airlock, and the fuel transfer tube (pipe and bellows assembly).

The equipment hatch and integral emergency airlock are designed and analyzed in accordance 
with ASME Section III, Division 1, Subsection NE (Class MC). Subsection NE states that any 
portions not satisfying the fatigue exemption as described in Subsection NB-3222(d) require 
further fatigue evaluation. Therefore, a fatigue exemption was completed for the Unit 2 
equipment hatch in accordance with Subsection NB-3222(d). This exemption was based on 
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assumed cycles for a 40 year life, namely, 10 pressurization events due to LOCA and 80 cycles 
of startup and shutdown. It is highly unlikely that Unit 2 will reach 10 pressurization events due to 
LOCA during 60 years of operation. The assumption of 80 cycles of startup and shutdown is not 
bounding for 60 years of operation. A reanalysis was performed using 240 startup and shutdown 
cycles that bounds the number of projected cycles for the period of extended operation. 
Therefore, the Unit 2 equipment hatch fatigue TLAA has been dispositioned in accordance with 
10 CFR 54.21(c)(1)(ii).

The Unit 2 personnel air lock is analyzed to ASME Section III, Division 1, Subsection NE 
(Class MC). However, no fatigue analysis was completed for this air lock. Therefore, no TLAA is 
associated with the Unit 2 personnel air lock. 

The Unit 2 fuel transfer tube pipe was analyzed to ASME Section III, Class 2. The analysis for the 
fuel transfer tube pipe uses a stress range reduction factor of 1.0 (<7,000 cycles). However, as 
the fuel transfer tube pipe experiences operational cycles only during refueling, the fuel transfer 
tube pipe experiences essentially no thermal cycles. The existing fuel transfer tube pipe stress 
analysis remains valid through the period of extended operation. Therefore, the Unit 2 fuel 
transfer tube pipe fatigue TLAA has been dispositioned in accordance with 
10 CFR 54.21(c)(1)(i).

The Unit 2 fuel transfer tube bellows were analyzed to ASME Section III, Class MC. The bellows 
stress report determined acceptability based on the bellows experiencing displacements due to a 
design basis earthquake. The design cycles in this stress report were 600. This number of design 
basis earthquake cycles is highly unlikely to occur during the period of extended operation. The 
existing fuel transfer tube bellows stress report remains valid through the period of extended 
operation. Therefore, the Unit 2 fuel transfer tube bellows fatigue TLAAs have been dispositioned 
in accordance with 10 CFR 54.21(c)(1)(i).
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4.6.4 SECTION 4.6 REFERENCES

4.6-1 De Agazio, Albert W. (NRC), Letter to J. D. Sieber (BVPS), Beaver Valley Units 1 and 2 
- Issuance of Amendments 165 and 47: Containment Structural Integrity - Change 
Request Nos. 181/45, June 23, 1992.

4.6-2 Sieber, J. D. (BVPS), Letter to NRC, Beaver Valley Power Station, Unit No. 1 and No. 2, 
BV-1 Docket No. 50-334, License No. DPR-66, BV-2 Docket No. 50-412, License No. 
NPF-73, Revision to SER for Amendments 165 and 47, December 30, 1992.
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4.7 OTHER PLANT-SPECIFIC TIME-LIMITED AGING 
ANALYSES

4.7.1 PIPING SUBSURFACE INDICATIONS (UNIT 1 ONLY)
During a Unit 1 inservice inspection performed in the Cycle 11 Refueling Outage (March - May, 
1996), an indication was identified on the RCS loop C cold leg between an elbow and a section of 
straight pipe which exceeded the ASME Code, Section XI, subsection IWB-3500 acceptance 
criteria. This section of pipe is Class 1 cast austenitic stainless steel (CASS) piping. 
Subsequently, an analysis was performed to ensure that this indication would remain within 
ASME Code, Section XI, Appendix C evaluation acceptance standards. This evaluation,
approved by the NRC [Reference 4.7-1], concluded that the postulated flaw met the applicable 
requirements with significant margins of safety to the end of the service lifetime. This flaw growth 
evaluation is a TLAA because it contained two parameters that are based on the service life of 
the piping, namely thermal aging and fatigue transient cycles. 

Thermal aging in CASS will continue until the saturation, or fully-aged, point is reached. The 
limiting fracture toughness properties were those of the straight pipe, which has a relatively high 
ferrite content. Therefore, the fully aged (saturated) fracture toughness properties of the straight 
pipe were used in the analysis. Since the analysis relies on fully aged stainless steel material 
properties, the analysis does not have a material property time-dependency that requires further 
evaluation for license renewal.

The flaw evaluation includes the postulation of an initial flaw and the growth of that flaw based on 
imposed loading transients. The cycle assumptions used in the analysis are conservative 
compared to the BVPS original design cycles. The BVPS original design basis transients 
including design cycles for the RCS are identified in Table 4.3-2, along with the projected 
operational cycles that BVPS anticipates will occur for 60 years of plant life. BVPS has reviewed 
the design cycles against 60-year projected operational cycles and has determined that the 
design cycles are bounding for the period of extended operation. Since the 60-year projected 
operational cycles were used in determining that the flaw growth analysis remains valid for 60 
years, the Metal Fatigue of Reactor Coolant Pressure Boundary Program (Section B.2.27) must 
continue to be used to validate the assumptions used in the evaluation. Therefore, the Unit 1 flaw 
growth TLAA has been dispositioned in accordance with 10 CFR 54.21(c)(1)(i) and 
10 CFR 54.21(c)(1)(iii).

4.7.2 REACTOR VESSEL UNDERCLAD CRACKING (UNIT 1 ONLY)
Intergranular separations (underclad cracking) in low-alloy steel heat-affected zones under 
austenitic stainless steel weld claddings were first detected in SA-508, Class-2, Reactor Vessel 
forgings in 1970 during examination of Nucleoelectrica Argentina SA's Atucha-1 Reactor Vessel. 
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They have been reported to exist in SA-508, Class 2, Reactor Vessel forgings manufactured to a 
coarse-grain practice and clad by high-heat-input submerged arc processes. The regulatory 
position regarding this issue is found in Regulatory Guide 1.43, Control of Stainless Steel Weld 
Cladding of Low-Alloy Steel Components [Reference 4.7-2]. Regulatory Guide 1.43 states that 
detection of underclad cracks normally requires destructively removing the cladding to the weld 
fusion line and examining the exposed base metal either by metallographic techniques or with 
liquid penetrant or magnetic particle testing methods. The Westinghouse Owners Group issued 
topical report WCAP-15338-A, A Review of Cracking Associated with Weld Deposited Cladding 
in Operating PWR Plants [Reference 4.7-3], that provides flaw evaluations based on Section XI 
of the American Society of Mechanical Engineers (ASME) Code to justify that the Westinghouse 
reactor pressure vessels with underclad cracks are acceptable for 60 years.

For the Unit 2 Reactor Vessel, no high-heat-input welding processes which could induce 
underclad cracking were used in the cladding of the Reactor Vessel SA-508 Class 2 forgings. 
Therefore, the Unit 2 Reactor Vessel is not susceptible to underclad cracking.

The Unit 1 Reactor Vessel does not contain SA 508, Class 2 forgings in the beltline regions. Only 
the vessel and closure head flanges and inlet and outlet nozzles are fabricated from SA 508, 
Class 2 forgings. The evaluation contained in WCAP-15338-A has been used to demonstrate 
that fatigue growth of the subject flaws will be minimal over 60 years and the presence of the 
underclad cracks are of no concern relative to the structural integrity of the Reactor Vessel.

The cycle assumptions used in the flaw growth analysis are conservative compared to the BVPS 
original design cycles. The BVPS original design basis transients including design cycles for the 
RCS are identified in Table 4.3-2 along with the projected operational cycles that BVPS 
anticipates will occur for 60 years of plant life. BVPS has reviewed the design cycles against the 
60-year projected operational cycles and has determined that the design cycles are bounding for 
the period of extended operation. Since the 60-year projected operational cycles were used in 
determining that the flaw growth analysis remains valid for 60 years, the Metal Fatigue of Reactor 
Coolant Pressure Boundary Program must continue to be used to validate the assumptions used 
in the evaluation. Therefore, the Unit 1 flaw growth TLAA has been dispositioned in accordance 
with 10 CFR 54.21(c)(1)(i) and 10 CFR 54.21(c)(1)(iii).

4.7.3 LEAK BEFORE BREAK

Leak before break (LBB) analyses evaluate postulated flaw growth in piping to alter the structural 
design basis. These analyses address the thermal aging of the CASS piping and fatigue 
transients that drive the flaw growth over the operating life of the plant. Because these analyses 
could be influenced by time, LBB analyses are identified as potential TLAAs. These potential 
TLAAs are evaluated in the following subsections. 
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4.7.3.1 Main Coolant Loop Piping Leak Before Break

The Unit 1 and Unit 2 primary loop piping material is CASS. The original structural design basis 
for both units' reactor coolant loops required that the dynamic effects of pipe breaks be 
considered. Subsequent to the original BVPS Unit 1 and Unit 2 designs, an additional concern of 
asymmetric blowdown loads was raised as described in Unresolved Safety Issue (USI) A-2, 
Asymmetric Blowdown Loads on Reactor Primary Coolant Systems [Reference 4.7-4], and 
Generic Letter 84-04, Safety Evaluation of Westinghouse Topical Reports Dealing with 
Elimination of Postulated Pipe Breaks in PWR Primary Main Loops [Reference 4.7-5]. However, 
research by the NRC and industry coupled with operating experience determined that safety 
could be negatively impacted by the placement of pipe whip restraints on certain systems. As a 
result, NRC and industry initiatives resulted in demonstrating that LBB criteria can be applied to 
RCS piping based on fracture mechanics technology and material toughness.

The current LBB evaluation for the Unit 1 main coolant loop piping is documented in WCAP-
11317, Technical Justification for Eliminating Large Primary Loop Pipe Rupture as the Structural 
Design Basis for Beaver Valley Unit 1 [Reference 4.7-6]. This evaluation (including Supplements 
1 and 2) was approved by the NRC in a Safety Evaluation Report (SER) [Reference 4.7-7] in 
1987. BVPS reviewed this LBB evaluation to ensure that the elimination of the pipe breaks 
continues to be justified at power uprate operating conditions. The fracture toughness values 
calculated in WCAP-11317 were determined to be conservative. The potential Unit 1 main 
coolant loop piping LBB TLAAs in WCAP-11317 include thermal aging of CASS and the fatigue 
crack growth analysis.

The current LBB evaluation for the Unit 2 main coolant loop piping is documented in WCAP-
11923, Technical Justification for Eliminating Large Primary Loop Pipe Rupture as the Structural 
Design Basis for Beaver Valley Unit 2 After Reduction of Snubbers [Reference 4.7-8]. This
evaluation was approved by the NRC in an SER [Reference 4.7-9] in 1991. BVPS reviewed this 
LBB evaluation to ensure that the elimination of the pipe breaks continues to be justified at power 
uprate operating conditions. The fracture toughness values calculated in WCAP-11923 were 
determined to be conservative. The potential Unit 2 main coolant loop piping LBB TLAAs in 
WCAP-11923-P include the thermal aging of CASS and the fatigue crack growth analysis.

Thermal aging in CASS will continue until the saturation, or fully-aged, point is reached. As the 
LBB evaluations for both units use saturated (fully-aged) fracture toughness properties, the 
analyses do not have a material property time-dependency that requires further evaluation for 
license renewal. There is no thermal aging TLAA associated with the Unit 1 or Unit 2 main 
coolant loop piping LBB analyses.

Accumulation of actual fatigue transient cycles over time could invalidate the fatigue crack 
growth analyses. A fatigue crack growth analysis of the reactor vessel inlet nozzle to safe-end 
region was performed to determine its sensitivity to the presence of small cracks. The nozzle to 
safe-end connection was selected because crack growth calculated at this location is 
representative of the entire primary loop. The nozzle to safe-end connection configuration 
includes an SA 508 Class 2 or Class 3 stainless steel clad nozzle connected to a stainless steel 
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safe end by a stainless steel (Unit 1) or nickel-based alloy (Unit 2) weld. A fatigue crack growth 
rate law for the stainless steel clad low-alloy steel nozzle was obtained from ASME Section XI. 
Fatigue crack growth rate laws for stainless steel and Alloy 600 in a PWR environment were 
developed based on available industry literature. The crack growth rate laws were evaluated for 
all normal, upset, and test Reactor Vessel fatigue transients.

The cycle assumptions used in the fatigue crack growth analyses are conservative compared to 
the BVPS original design cycles. The BVPS original design basis transients including design 
cycles for the RCS are identified in Table 4.3-2 along with the projected operational cycles that 
BVPS anticipates will occur for 60 years of plant life. BVPS has reviewed the design cycles 
against the 60-year projected operational cycles and has determined that the design cycles are 
bounding for the period of extended operation. Since the 60-year projected operational cycles 
were used in determining that the fatigue crack growth analyses remain valid for 60 years, the 
Metal Fatigue of Reactor Coolant Pressure Boundary Program (Table B.2.27) must continue to 
be used to validate the assumptions used in the evaluations. Therefore, the Unit 1 and Unit 2 
main coolant loop piping LBB TLAAs have been dispositioned in accordance with 
10 CFR 54.21(c)(1)(i) and 10 CFR 54.21(c)(1)(iii).

4.7.3.2 Pressurizer Surge Line Piping Leak Before Break

The current LBB evaluation for the Unit 1 pressurizer surge line piping is documented in WCAP-
12727, Evaluation of Thermal Stratification for the Beaver Valley Unit 1 Pressurizer Surge Line
[Reference 4.7-10]. This evaluation was approved by the NRC in an SER [Reference 4.7-11] in 
1991. BVPS reviewed this LBB evaluation to ensure that elimination of pressurizer surge line 
pipe breaks from the structural design basis continues to be justified at power uprate operating 
conditions. The surge line piping is fabricated from wrought austenitic stainless steel and is not 
susceptible to reduction of fracture toughness by thermal embrittlement. Therefore, the only 
TLAA in WCAP-12727 that requires disposition for license renewal is the fatigue crack growth 
analysis.

The current LBB evaluation for the Unit 2 pressurizer surge line piping is documented in WCAP-
12093, Evaluation of Thermal Stratification for the Beaver Valley Unit 2 Pressurizer Surge Line
[Reference 4.7-12]. This evaluation (including Supplements 1 and 2) was approved by the NRC 
in an SER [Reference 4.7-13] in 1990. These analyses were based on a maximum temperature 
difference of 315°F between the pressurizer and the hot leg. Subsequent to the 1990 SER, a 
system temperature difference of approximately 360°F was experienced in the plant during 
heatup. To address this issue, WCAP-12093-P, Supplement 3, Evaluation of Pressurizer Surge 
Line Transients Exceeding 320°F for Beaver Valley Unit 2 [Reference 4.7-14], was prepared and 
submitted to the NRC. This evaluation was approved by the NRC in an SER [Reference 4.7-9] in 
1991. Supplement 3 concludes that the maximum stress intensity, fatigue usage factor, and 
growth of postulated cracks are not significantly affected, and that the 40-year design life is not 
impacted by this larger temperature difference. In addition, operating procedures were revised to 
add precautions and limitations to prevent exceeding a 320°F system temperature difference.
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BVPS reviewed this LBB evaluation to ensure that elimination of pressurizer surge line pipe 
breaks from the structural design basis continues to be justified at power uprate operating 
conditions. The surge line piping is fabricated from wrought austenitic stainless steel and is not 
susceptible to reduction of fracture toughness by thermal embrittlement. Therefore, the only 
TLAA in WCAP-12093 and its supplements that requires disposition for license renewal is the 
fatigue crack growth analysis.

Fatigue crack growth analyses of selected pressurizer surge line locations were performed to 
determine sensitivity to the presence of small cracks. The consideration in the Unit 1 and Unit 2
analyses that could be influenced by time is the accumulation of actual fatigue transient cycles 
over time that could invalidate the fatigue crack growth analyses reported in WCAP-12727 and 
WCAP-12093 (including supplements).

The cycle assumptions used in the fatigue crack growth analyses are conservative compared to 
the BVPS original design cycles. The BVPS original design basis transients including design 
cycles for the RCS are identified in Table 4.3-2 along with the projected operational cycles that 
BVPS anticipates will occur for 60 years of plant life. BVPS has reviewed the design cycles 
against the 60-year projected operational cycles and has determined that the design cycles are 
bounding for the period of extended operation. Since the 60-year projected operational cycles 
were used in determining that the fatigue crack growth analyses remain valid for 60 years, the 
Metal Fatigue of Reactor Coolant Pressure Boundary Program (Section B.2.27) must continue to 
be used to validate the assumptions used in the evaluations. Therefore, the Unit 1 and Unit 2 
pressurizer surge line piping LBB TLAAs have been dispositioned in accordance with 
10 CFR 54.21(c)(1)(i) and 10 CFR 54.21(c)(1)(iii).

4.7.3.3 Branch Line Piping Leak Before Break (Unit 2 only)

As documented in a BVPS response [Reference 4.7-15] to an NRC request for additional 
information in 2005, Unit 1 has not implemented LBB on any branch line piping segments. 

The Unit 2 branch line piping LBB analyses were approved by the NRC in NUREG-1057, 
Supplement No. 4, Safety Evaluation Report Related to the Operation of Beaver Valley Power 
Station Unit 2 [Reference 4.7-16]. As there are no cast materials used for the subject piping, 
thermal aging of these lines is not a consideration. Fatigue crack growth calculations were 
performed at the piping limiting locations; namely the piping locations with the highest stress 
based on normal and safe shutdown earthquake loads. An assumed crack of a size which 
exceeds the ASME, Section XI acceptance criteria was analytically subjected to the internal 
piping loads occurring at these limiting locations. The analysis verified that, after a 40 year plant 
life, the crack would not grow to a through-wall crack of a size which would present risk of 
unstable growth leading to complete pipe severance. The fatigue transients utilized for the crack 
growth evaluations were those used in the ASME, Section III, Class 1 stress analyses for the 
particular line. As these fatigue transients and the resulting crack growth evaluation are based on 
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a 40 year plant life, the Unit 2 branch piping LBB analyses are TLAAs that require disposition for 
the period of extended operation.

Fatigue crack growth analyses of selected RHR, SIS, and RCS loop bypass line locations were 
performed to determine sensitivity to the presence of small cracks. The consideration in the 
Unit 2 branch line LBB analysis that could be influenced by time is the accumulation of actual 
fatigue transient cycles over time that could invalidate the fatigue crack growth analyses.

The cycle assumptions used in the fatigue crack growth analyses are conservative compared to 
the BVPS original design cycles. The BVPS original design basis transients including design 
cycles for the RCS are identified in Table 4.3-2 along with the projected operational cycles that 
BVPS anticipates will occur for 60 years of plant life. BVPS has reviewed the design cycles 
against the 60-year projected operational cycles and has determined that the design cycles are 
bounding for the period of extended operation. Since the 60-year projected operational cycles 
were used in determining that the fatigue crack growth analyses remain valid for 60 years, the 
Metal Fatigue of Reactor Coolant Pressure Boundary Program (Table B.2.27) must continue to 
be used to validate the assumptions used in the evaluations. Therefore, the Unit 1 and Unit 2 
branch line piping LBB TLAAs have been dispositioned in accordance with 10 CFR 54.21(c)(1)(i) 
and 10 CFR 54.21(c)(1)(iii).

4.7.4 HIGH ENERGY LINE BREAK POSTULATION

In accordance with 10 CFR 50, General Design Criterion No. 4, Environmental and Missile 
Design Bases [Reference 1.3-1], special measures have been taken in the design and 
construction of Unit 1 and Unit 2 to protect SSCs required to place the reactor in a safe cold 
shutdown condition from the dynamic effects associated with the postulated rupture of piping.

As described in Section 5.2.6.3 of the Unit 1 UFSAR, compliance with this criterion is ensured 
through specific placement of piping and components (protection barriers). The careful layout of 
piping and components offers adequate protection against the dynamic effects associated with a 
postulated pipe rupture except in the case of the main steam and feedwater lines outside the 
crane wall. In the case of these two piping systems, Regulatory Guide 1.46, Protection Against 
Pipe Whip Inside Containment [Reference 4.7-17], was the base document used in establishing 
the break locations for evaluation. These Unit 1 piping systems are designed to ANSI B31.1 
which is not addressed in Regulatory Guide 1.46. However, B31.1 is similar to ASME Section III, 
Class 2 piping such that the Class 2 piping requirements of Regulatory Guide 1.46 were used for 
these lines. Similarly, Section 3.6B.2.1.1.1 of the Unit 2 UFSAR states that the break locations 
for ASME Section III, Class 1, 2, and 3 piping systems (outside the scope of those exempted 
through LBB evaluations as described in Section 4.7.3) are determined in compliance with 
Regulatory Guide 1.46.

ANSI B31.1, ASME Class 2 and ASME Class 3 postulated break locations are determined, in 
part, at each location where the maximum stress range associated with normal and upset 
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conditions and an operating basis earthquake event, derived from the piping stress analysis, 
exceeds established criterion. These break location determinations do not use cumulative usage 
factors. Therefore, these postulated break location determinations require no further evaluation 
for license renewal.

For the Unit 2 Class 1 systems, Regulatory Guide 1.46 states that postulated break locations be 
determined, in part, using any intermediate locations between terminal ends where the 
cumulative usage factor derived from the piping fatigue analysis under the loadings associated 
with specified seismic events and operational plant conditions exceeded 0.1. These fatigue 
evaluations are TLAAs since they are based on a set of fatigue transients that are based on the 
life of the plant. The cycle assumptions used in the fatigue crack growth analyses are 
conservative compared to the BVPS original design cycles [Reference 4.7-18]. The BVPS 
original design basis transients including design cycles for the RCS are identified in Table 4.3-2
along with the projected operational cycles that BVPS anticipates will occur for 60 years of plant 
life. BVPS has reviewed the design cycles against the 60-year projected operational cycles and 
has determined that the design cycles are bounding for the period of extended operation. Since 
the 60-year projected operational cycles were used in determining that the fatigue crack growth 
analyses remain valid for 60 years, the Metal Fatigue of Reactor Coolant Pressure Boundary 
Program (Section B.2.27) must continue to be used to validate the assumptions used in the 
evaluations. Therefore, the piping fatigue analyses used for determining the postulation of break 
locations in Class 1 lines remain valid for the period of extended operation in accordance with 
10 CFR 54.21(c)(1)(i) and 10 CFR 54.21(c)(1)(iii).

4.7.5 SETTLEMENT OF STRUCTURES (UNIT 2 ONLY)
The foundation soils in the main plant area consist of compacted select granular fill and medium 
dense to dense in-situ granular soils. Site subsurface profiles within the plant area are discussed 
in the UFSAR. Total static settlement of the plant structures founded on granular soils was 
assumed to consist of two components: an elastic component, and a time-dependent 
component, which was assumed to be equal in magnitude to the elastic component. Each in-
scope plant structure typically has a shake space between it and any adjacent structures to allow 
independent movement in the event of earthquake loading. These shake spaces also allow for 
differential settlement between plant structures. Such settlement can affect safety-related piping 
that penetrates the structure.

Observed settlement data was used to predict settlement of structures that are penetrated by
piping. The settlement predictions were based on an assumed 40-year plant life. Analyses for 
affected piping include stresses that would be imposed by the predicted settlement. Therefore, 
the predicted settlement values of plant structures are used in the design stress analyses of 
various piping systems which span structures or exit structures into the surrounding soil (buried 
piping).
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The Unit 2 settlement assumptions are based on predicted 40-year settlement values and, 
therefore, the piping stress analyses that use settlement assumptions are TLAAs that must be 
dispositioned for the period of extended operation.

As documented in UFSAR Section 2.5.4.13, the settlement of each Unit 2 Category I structure 
was monitored during construction, and will be monitored throughout the life of the plant until the 
settlement of a particular structure has been determined to be stable as defined by the 
Settlement Monitoring Program (Unit 2 only) (Section B.2.37). For such structures, settlement 
monitoring is then discontinued. The Settlement Monitoring Program provides the requirements 
to measure the settlement of Unit 2 structures at selected locations. If the settlement of a 
structure exceeds that anticipated, a review of current analysis (as it relates to the integrity of the 
structure and the maintenance of settlement assumptions in the associated piping stress 
analyses) is required.

The Settlement Monitoring Program (Unit 2 only) ensures that the current 40-year settlement 
assumptions in the Unit 2 pipe stress analyses are maintained for the period of extended 
operation. Therefore, the Unit 2 piping fatigue TLAAs have been dispositioned in accordance 
with 10 CFR 54.21(c)(1)(iii).

4.7.6 CRANE LOAD CYCLES

In Generic Letter 80-113, Control of Heavy Loads [Reference 4.7-19], the NRC requested all 
licensees of operating plants to review their controls for handling of heavy loads to determine the 
extent to which the guidelines of NUREG-0612, Control of Heavy Loads at Nuclear Power Plants
[Reference 4.7-20], were satisfied, and to identify the changes and modifications that would be 
required to fully satisfy these requirements. NUREG-0612 requires verification that crane 
designs comply with the guidelines of Crane Manufacturer's Association of America Specification 
#70 (CMAA-70), Specifications for Electric Overhead Traveling Cranes [Reference 4.7-21], and 
Chapter 2-1 of ANSI B30.2-1976, Overhead and Gantry Cranes [Reference 4.7-22], including the 
demonstration of equivalency of actual design requirements for instances where specific 
compliance with these standards is not provided. The crane design determination of allowable 
stress range for repeated loads is required in accordance with Section 3.4.8 of CMAA-70. 
Allowable stress range is based on service class and joint category. The service class is based 
on a calculation of mean effective load factor (includes load magnitude and load probability), load 
classes, and load cycles. The minimum number of load cycles in CMAA-70 is 20,000, for Class A 
cranes, with a mean effective load factor range of 0.35-0.53. The load cycle parameter of the 
service class is based on the estimated number of load cycles (crane lifts) over the service life of 
the component and is therefore classified as a TLAA in accordance with 10 CFR 54.3.

The NRC published its review of the BVPS Unit 1 response to the generic letter in a Technical 
Evaluation Report, Control of Heavy Loads [Reference 4.7-23]. As discussed in the Technical 
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Evaluation Report, only two Unit 1 cranes were designed to CMAA-70, and, therefore, have 
TLAAs associated with their design. These two Unit 1 cranes are the:

• Fuel cask crane (CR-15); and,
• Moveable platform and hoists crane (CR-27).

Unit 2 responded to the NUREG-0612 generic letter in correspondence dated September 21, 
1981 [Reference 4.7-24]. In this correspondence, BVPS determined that three cranes were 
designed to CMAA-70. Therefore, only these three Unit 2 cranes have TLAAs associated with 
their design. These cranes are the:

• Polar crane (CRN201);
• Spent fuel cask trolley (CRN215); and,
• Moveable platform with hoists crane (CRN227).

The two Unit 1 cranes and the three Unit 2 cranes may conservatively be classified as Service 
Class A cranes. The total load cycles and mean effective load factors for the five cranes have 
been estimated for the period of extended operation. Even using conservative estimates, total 
load cycles are well below 20,000, and mean effective load factors are maintained within or 
below the Service Class A bounds (0.35 - 0.53) for 60 years. Therefore, crane allowable stress 
ranges as defined in CMAA-70 will remain valid through the period of extended operation in 
accordance with 10 CFR 54.21(c)(1)(i).
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