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PREFACE

The following describes the information location, layout, and editorial conventions in the Vermont
Yankee Nuclear Power Station (VYNPS) License Renewal Application (hereinafter referred to as
“this application” or “the application"). Abbreviated names and acronyms used throughout the
application are defined in the table 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 VYNPS Updated Final Safety
Analysis Report.

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 2.2-4. Tables 2.2-1a, 2.2-1b and 2.2-3 list mechanical systems, electrical systems and
structures, respectively, within the scope of license renewal. Tables 2.2-2 and 2.2-4 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 commaodities requiring aging management review and their
component intended functions. References are provided to the results of the aging management
review in Section 3. The descriptions of systems in Section 2 identify license renewal drawings
that document 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) containment,
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 commaodity
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, 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
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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 involving a time-limited aging analysis
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 evaluation of 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. The information in Appendix A fulfills the
requirements in 10 CFR 54.21(d).

Appendix B, Aging Management Programs, 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 VYNPS 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 the VYNPS response to BWRVIP Applicant Action Items. License renewal
application action items identified in the corresponding NRC safety evaluation (SE) for each of
the reports listed are addressed in this appendix.

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 is the environmental information which fulfills the requirements of 10 CFR 54.23 and
10 CFR 51.53(c).
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Abbreviation or Acronym
AAC

AC
ACI
AEC
AISC
AMP
AMR
ANSI
ASME
ASTM
ATWS
AWWA

B&PV
BWR
BWRVIP

CASS
CBI
CDF
CEA
CFR
CLB
CMAA
CPPU
cST
CUF
C USE

ABBREVIATIONS AND ACRONYMS

Description
Alternate AC

alternating current

American Concrete Institute

Atomic Energy Commission

American Institute of Steel Construction
aging management program

aging management review

American National Standards Institute
American Society of Mechanical Engineers
American Society for Testing and Materials
anticipated transient without scram

American Water Works Association

Boiler and Pressure Vessel
boiling water reactor

Boiling Water Reactor Vessel and Internals Project

cast austenitic stainless steel

Chicago Bridge & Iron

core damage frequency

control element assembly

Code of Federal Regulations

current licensing basis

Crane Manufacturers Association of America
constant pressure power uprate

condensate storage and transfer

cumulative usage factor

Charpy upper-shelf energy

Page iii
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Abbreviation or Acronym

DBA
DC

ECCS
EDG

EFPD
EFPY

EIC

ENO
Entergy VY
EPRI

EQ

ER

ESF

FAP
fi-Ib

FIV

FP

GALL
GDC
GL
GSI

HELB
HPCI

Description

design basis accident

direct current

emergency core cooling system
emergency diesel generator

effective full power days

effective full power years

electrical and instrumentation and control
Entergy Nuclear Operations, Inc.
Entergy Nuclear Vermont Yankee, LLC
Electric Power Research Institute
environmental qualification

Applicant’s Environmental Report—Operating License Renewal
Stage

engineered safety features

fatigue action plan
foot-pound
flow-induced vibration

fire protection

NUREG-1801, Generic Aging Lessons Learned Report
General Design Criterion
Generic Letter

Generic Safety Issue

high-energy line break

high pressure coolant injection
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Abbreviation or Acronym

HVAC

1&C
IASCC

ksi
KV or kV
KW

LOCA
LPCI
LRA

MeV
MIC

MWe
MWt

NaOH
NBVI

Description
heating, ventilation, and air conditioning

instrumentation and controls
irradiation-assisted stress corrosion cracking
inside diameter

intergranular stress corrosion cracking
Information Notice

Idaho National Engineering Laboratory
integrated plant assessment

insulation resistance

Interim Staff Guidance

inservice inspection

1000 pounds per square inch
kilo-volt
kilo-Watt

loss of coolant accident
low pressure coolant injection

license renewal application

mega-electron volt
microbiologically influenced corrosion
megawatts-electric

megawatts-thermal

nitrogen
sodium hydroxide

nuclear boiler vessel instrumentation
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Abbreviation or Acronym

n/cm?
NDE
NEI
NFPA
NPS
NRC
NSSS

PASS
pH

ppm
P-T
PTS
PVC
PWR
PWSCC

QA

RCS
RHR
RTD
RV
RVI
RVID

SBO
SCC

Description

neutrons per square centimeter
non-destructive examinations
Nuclear Energy Institute

National Fire Protection Association
nominal pipe size

Nuclear Regulatory Commission

nuclear steam supply system

post-accident sampling system
potential hydrogen

parts per million
pressure-temperature
pressurized thermal shock
polyvinyl chloride

pressurized water reactor

primary water stress corrosion cracking

quality assurance

reactor coolant system

residual heat removal
resistance temperature detector
reactor vessel

reactor vessel internals

reactor vessel integrity database

station blackout

stress corrosion cracking

vi
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Abbreviation or Acronym

SER
SFP
SIF
SRV
SS
SSC
SW

TLAA

USAS

UFSAR

USE

uT

VYNPS

174 T

Description
Safety Evaluation Report

spent fuel pool

stress intensification factor
safety/relief valve

stainless steel

system, structure, or component

service water

time-limited aging analysis (analyses)
USA Standard

Updated Final Safety Analysis Report
upper-shelf energy

ultrasonic testing

Vermont Yankee Nuclear Power Station

one fourth of the way through the vessel wall

vii
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Vermont Yankee Nuclear Power Station
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 license for Vermont Yankee
Nuclear Power Station (VYNPS). The facility operating license (DPR-28) expires at midnight
March 21, 2012. The application applies to renewal of the source, special nuclear, and by-
product materials licenses that are combined in the facility operating license.

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

The license renewal application is intended to provide sufficient information for the NRC to
complete its technical and environmental reviews pursuant to 10 CFR Parts 54 and 51,
respectively. The license renewal application is designed to allow the NRC to make the findings
required by 10 CFR 54.29 in support of the issuance of a renewed facility operating license for
VYNPS.

1.1 GENERAL INFORMATION
The following is the general information required by 10 CFR 54.17 and 10 CFR 54.19.

1.1.1 Name of Applicant

Entergy Nuclear Vermont Yankee, LLC, and Entergy Nuclear Operations, Inc.

1.1.2 Address of Applicant

440 Hamilton Avenue
White Plains, New York 10601

1.1.3 Description of Business of Applicant

Entergy Nuclear Vermont Yankee, LLC (Entergy VY), is engaged principally in the business of
owning all or part of a nuclear power facility and selling electric energy at wholesale in the United
States. Entergy Nuclear Operations, Inc. (ENO), is engaged principally in the business of
operating nuclear power facilities.

1.0 Administrative Information Page 1-1
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1.1.4 Legal Status and Organization

Entergy VY, a Delaware limited liability company, is an indirect wholly owned subsidiary of
Entergy Corporation, and an indirect wholly owned subsidiary of Entergy Nuclear Holding
Company #3. The principal office is located in Vernon, Vermont. An additional office is located

in Brattleboro, Vermont.

ENO, a Delaware corporation, is an indirect wholly owned subsidiary of Entergy Corporation, and
a direct wholly owned subsidiary of Entergy Holding Company #2. The principal place of

business is located in White Plains, New York.

Entergy VY and ENO are not owned, controlled, or dominated by any alien, a foreign corporation,
or foreign government. Entergy VY and ENO make this application on their own behalf and are
not acting as an agent or representative of any other person.

Entergy VY has no board of directors. It is governed by a management committee comprising

Gary J. Taylor only.

The names and addresses of the principal officers of Entergy VY are as follows.

Gary J. Taylor
Chief Executive Officer and
Chief Nuclear Officer

Leo P. Denault
Executive Vice President and
Chief Financial Officer

Steven C. McNeal
Vice President and Treasurer

Robert D. Sloan
Executive Vice President,
General Counsel and Secretary

Michael R. Kansler
President - Entergy Nuclear
Operations, Inc.

John T. Herron
Sr. Vice President and
Chief Operating Officer

Entergy Operations, Inc.
1340 Echelon Parkway
Jackson, Mississippi 39213

Entergy Corporation
500 Clinton Center Drive
Clinton, Mississippi 39056

Entergy Corporation
20 Greenway Plaza
Houston, TX 77046

Entergy Corporation
500 Clinton Center Drive
Clinton, Mississippi 39056

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue
White Plains, New York 10601

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue
White Plains, New York 10601
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Gary J. Taylor
Chief Executive Officer and
Chief Nuclear Officer

Michael R. Kansler
President - Entergy Nuclear
Operations, Inc.

Leo P. Denault
Executive Vice President and
Chief Financial Officer

Gary J. Taylor
Chief Executive Officer and
Chief Nuclear Officer

Leo P. Denault
Executive Vice President and
Chief Financial Officer

Steven C. McNeal
Vice President and Treasurer

Michael R. Kansler
President - Entergy Nuclear
Operations, Inc.

John T. Herron
Sr. Vice President and
Chief Operating Officer

Oscar Limpias
Vice President, Engineering -
Northeast

C. Randy Hutchinson
Sr. Vice President,
Business Development

Robert D. Sloan
Executive Vice President,
General Counsel and Secretary

The names and addresses of the directors of ENO are as follows.

Entergy Operations, Inc.
1340 Echelon Parkway
Jackson, Mississippi 39213

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue
White Plains, New York 10601

Entergy Corporation
500 Clinton Center Drive
Clinton, Mississippi 39056

The names and addresses of the principal officers of ENO are as follows.

Entergy Operations, Inc.
1340 Echelon Parkway
Jackson, Mississippi 39213

Entergy Corporation
500 Clinton Center Drive
Clinton, Mississippi 39056

Entergy Corporation
20 Greenway Plaza
Houston, TX 77046

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue
White Plains, New York 10601

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue
White Plains, New York 10601

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue
White Plains, New York 10601

Entergy Nuclear, Inc.
1340 Echelon Parkway
Jackson, Mississippi 39213

Entergy Corporation
500 Clinton Center Drive
Clinton, Mississippi 39056
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Michael A. Balduzzi
Vice President -
Pilgrim Nuclear Power Station

Fred R. Dacimo
Vice President -
Indian Point Energy Center

Randall K. Edington
Vice President -
Operations Support

Christopher J. Schwarz
Vice President -
Operations Support

Theodore A. Sullivan
Vice President -
Fitzpatrick Nuclear Power Station

Jay K. Thayer

Vice President -

Vermont Yankee Nuclear Power
Station

1.1.5 Class and Period of License Sought

Pilgrim Nuclear Power Station
600 Rocky Hill Road
Plymouth, Massachusetts 02360

Indian Point Energy Center
Bleakley Avenue & Broadway
Buchanon, New York 10511

Cooper Nuclear Power Station
1200 Prospect Road

P.O. Box 98

Brownsville, Nebraska 68321

Entergy Nuclear Operations, Inc
440 Hamilton Avenue
White Plains, New York 10601

Fitzpatrick Nuclear Power Station
268 Lake Road East
Lycoming, New York 13093

Entergy Nuclear Vermont Yankee
Corporate Office

P.O. Box 0500

185 Old Ferry Road

Brattleboro, VT 05302-0500

ENO requests renewal of the facility operating license for VYNPS (facility operating license DPR-
28) for a period of 20 years. The license was issued under Section 104b of the Atomic Energy
Act of 1954 as amended. License renewal would extend the facility operating license from
midnight March 21, 2012, to midnight March 21, 2032.

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

license.

1.1.6 Alteration Schedule

ENO does not propose to construct or alter any production or utilization facility in connection with

this renewal application.

1.0 Administrative Information

Page 1-4



Vermont Yankee Nuclear Power Station
License Renewal Application

1.1.7 Regulatory Agencies with Jurisdiction

The VYNPS license renewal will require approval of the Vermont Public Service Board. The
address of this state commission is as follows.

Vermont Public Service Board
112 State Street (Chittenden Bank Building Drawer 20)
Montpelier, Vermont 05620-2701

Other regulatory agencies with jurisdiction over the station are listed below.

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

Securities and Exchange Commission
450 Fifth Street NW
Washington, DC 20549

1.1.8 Local News Publications

The trade and news publications which circulate in the area surrounding VYNPS, 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.

Brattleboro Reformer
62 Black Mountain Road
Brattleboro, VT 05301

Greenfield Recorder
P.O. Box 1367
Greenfield, MA 01302

Keene Sentinel
60 West St.
Keene, NH 03431

Rutland Herald

27 Wales St.

P.O. Box 668
Rutland, VT 05702
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1.1.9 Conforming Changes to Standard Indemnity Agreement

10 CFR 54.19(b) requires that license renewal applications include, "conforming changes to the
standard indemnity agreement, 10 CFR 140.92, Appendix B, to account for the expiration term of
the proposed renewed license." The current indemnity agreement for VYNPS 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. ltem 3 of the attachment to the
indemnity agreement, as revised by Amendment No. 6, lists VYNPS operating license number
DPR-28. ENO requests that conforming changes be made to Article VII of the indemnity
agreement, and Item 3 of the attachment to that agreement, specifying the extension of
agreement until the expiration date of the renewed VYNPS facility operating license sought in
this application. In addition, should the license number be changed upon issuance of the
renewal license, ENO requests that conforming changes be made to Item 3 of the attachment
and other sections of the indemnity agreement as appropriate.

1.1.10 Restricted Data Agreement

This application does not contain restricted data or national security information, and ENO does
not expect that any activity under the renewed license for VYNPS will involve such information.
However, if such information were to become involved, ENO 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.

1.2 PLANT DESCRIPTION

The VYNPS site is located in the town of Vernon, Vermont, in Windham County on the west
shore of the Connecticut River immediately upstream of the Vernon Hydroelectric Station.
VYNPS employs a General Electric boiling water reactor nuclear steam supply system licensed
to generate 1593 megawatts - thermal (MW1). The current facility operating license for VYNPS
expires at midnight, March 21, 2012. The principal structures at VYNPS include a reactor
building, primary containment, control building, radwaste building, intake structure, turbine
building, cooling towers and main stack.
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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 Vermont Yankee Nuclear Power Station (VYNPS) integrated
plant assessment (IPA). For those systems, structures, and components (SSCs) within the
scope of license renewal, 10 CFR 54.21(a)(1) 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 chapter serves to satisfy these
requirements.

The scoping and screening method is described in Section 2.1. This method is implemented in
accordance with NEI 95-10, Industry Guidelines for Implementing the Requirements of 10 CFR
54 - The License Renewal Rule, Revision 6, June 2005. The results of the assessment to
identify the systems and structures within the scope of license renewal (plant level scoping) are
in Section 2.2. The results of the identification of the components and structural components
subject to aging management review (screening) are in Section 2.3 for mechanical systems,
Section 2.4 for structures, and Section 2.5 for electrical and instrumentation and controls
systems.

Table 2.0-1 gives 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.

The term “piping” in component lists may include pipe, pipe fittings (such as elbows and
reducers), flow elements, orifices, and thermowells. If such components have unique tag
numbers or the specific component has a function other than pressure boundary, then flow
elements, orifices and thermowells are identified as a separate component type.

The term “heat exchanger (shell)” may include the bonnet/channel head and tubesheet. In cases
where the bonnet/channel head and tubesheet provide a unique material and environment
combination, they will be uniquely identified as a separate component type.

The general component type of “tank” includes components identified as tanks or accumulators
on LRA drawings.

2.0 Scoping and Screening Methodology for Identifying Structures and Components Page 2.0-1
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Table 2.0-1

Intended Functions: Abbreviations and Definitions

Abbreviation | Intended Function

CE Conducts electricity | Provide electrical connections to specified sections of an
electrical circuit to deliver voltage, current or signals.

EN Shelter or protection | Provide shelter or protection to safety-related equipment
(including radiation shielding and pipe whip restraint).

FB Fire barrier Provide rated fire barrier to confine or retard a fire from
spreading to or from adjacent areas of the plant.

FC Flow control Provide flow control.

FD Flow distribution Provide for flow distribution or establish spray pattern.

FLB Flood barrier Provide protective barrier for internal/external flood events.

FLT Filtration Provide filtration.

FLV Floodable volume Maintain the boundary of a volume in which the core can be
flooded and adequately cooled in the event of a breach in the
nuclear system process barrier external to the reactor vessel.

HELB HELB shielding Provide shielding against high energy line breaks (HELB).

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

HT Heat transfer Provide heat transfer.

IN Insulation Insulate and support an electrical conductor.

(electrical)

INS Insulation Provide insulating characteristics to reduce heat transfer

MB Missile barrier Provide missile (internal or external) barrier.

NA Neutron absorption Absorb neutrons.

PB Pressure boundary Provide pressure boundary. For component types included
under 10 CFR 54.4(a)(2), the intended function of pressure
boundary may include providing structural/seismic support for
components outside the safety class pressure boundary.

2.0 Scoping and Screening Methodology for Identifying Structures and Components
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Table 2.0-1

Intended Functions: Abbreviations and Definitions

(Continued)

Abbreviation

Intended Function

Definition

PLT Plateout Provide holdup and plateout of fission products
SNS Support for Criterion | Provide structural or functional support to nonsafety-related
(a)(2) equipment equipment whose failure could impact safety-related
equipment (10 CFR 54.4(a)(2)).
SRE Support for Criterion | Provide structural or functional support to equipment required
(a)(3) equipment to meet the Commission’s regulations for the five regulated
events in 10 CFR 54.4(a)(3).
SSR Support for Criterion | Provide structural or functional support for safety-related
(a)(1) equipment equipment.
STR Structural integrity Maintain structural integrity such that loose parts are not

introduced into the system.

2.0 Scoping and Screening Methodology for Identifying Structures and Components
Subject to Aging Management Review and Implementation Results
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2.1 SCOPING AND SCREENING METHODOLOGY

211 Scoping Methodology

The license renewal rule (10 CFR 54) (Reference 2.1-1) defines the scope of license renewal.
As stated in 10 CFR 54.4(a), systems, structures, and components (SSCs) are required 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;
(i) The capability to shut down the reactor and maintain it in a safe shutdown
condition; or
(i) 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.1

(2) All nonsafety-related systems, structures, and components whose failure could
prevent satisfactory accomplishment 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 2.1-5), provides industry guidance for determining what SSCs
are in the scope of license renewal. The process used to determine the systems and structures
in the scope of license renewal for VYNPS followed the recommendations of NEI 95-10.

Consistent with NEI 95-10, the scoping process consisted of developing a list of plant systems
and structures and identifying their intended functions. Intended functions are those functions
that are the basis for including a system or structure within the scope of license renewal (as
defined in 10 CFR 54.4(b)) and are identified by comparing the system or structure function with
the criteria in 10 CFR 54.4(a).

1. VYNPS has amended its operating license (Reference 2.1-10) to allow use of an alternative source
term for accident analyses in accordance with 10 CFR 50.67 (Reference 2.1-2).
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The systems list was developed from the VYNPS component database and the structures list
from a review of plant layout drawings and system code BLD in the component database.

For mechanical system scoping, a system was defined as the collection of components in the
component database assigned to the system code. System intended functions were determined
based on the functions performed by those components. Defining a system by the components
in the database is generally consistent with the VYNPS maintenance rule scoping documents
and safety classification procedure. For example, the seismic Class | portion of main steam
piping is classified in the component database as part of system code NB (nuclear boiler), not in
system code MS (main steam). Therefore, the Class 1 portion of main steam is evaluated as
part of the NB system, not the MS system, and the NB system has the intended function of
closing the main steam isolation valves when required. The MS system consists of non-Class 1
components and is not safety-related.

Functions for the structures and mechanical systems were identified based on reviews of
applicable plant licensing and design documentation. These included the UFSAR, the VYNPS
component database, safety classification documents, maintenance rule scoping basis
documents, the fire hazards analysis, the Appendix R safe shutdown capability assessment,
system and topical design basis documents, Technical Specifications, and various station
procedures as necessary.

Each structure and mechanical system was evaluated against the criteria of 10 CFR 54.4 as
described in the following sections. Section 2.1.1.1 discusses the evaluation against the safety-
related criterion in 10 CFR 54.4(a)(1). Section 2.1.1.2 discusses the evaluation against the
nonsafety-related SSCs affecting safety-related SSCs criterion, 10 CFR 54.4(a)(2). Section
2.1.1.3 discusses the evaluation against the regulated events criterion, 10 CFR 54.4(a)(3). The
results of these evaluations for plant systems and structures are presented in Section 2.2.

Because the aging management review differed for mechanical and electrical equipment, the
scoping of mechanical and electrical systems was treated differently. For the purposes of
system level scoping, plant electrical and instrumentation and control systems are included in the
scope of license renewal. Electrical and instrumentation and control components in mechanical
systems were included in the evaluation of electrical systems. See Section 2.5 for additional
information on electrical scoping and screening.

2.1.1.1 Application of Safety-Related Scoping Criteria

Systems and structures that perform safety functions as defined by the functions listed in

10 CFR 54.4(a)(1) are within the scope of license renewal. For VYNPS, system safety functions
are identified in safety classification documents, the maintenance rule SSC basis documents for
each system, and in design basis documents (DBDs) for those systems for which a DBD was
written. Consideration was given to the safety objectives included in the UFSAR system
descriptions, and objectives meeting the safety-related criterion of 10 CFR 54.4(a)(1) are
identified as system intended functions.
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A review of the VYNPS component database for safety-related components in systems not
otherwise identified as having a safety function verified the list of safety-related systems. The
controlling procedure for safety classification defines three safety classes. The safety classes
correspond to the three safety-related criteria in 10 CFR 54.4(a)(1) and ensure that components
meeting the criterion of 10 CFR 54.4(a)(1) are classified as safety-related. However, the criteria
used at VYNPS for classifying components as safety-related is conservative with respect to the
safety-related criterion in 10 CFR 54.4(a)(1). This results in safety class components in the
component database that do not meet the criterion of 10 CFR 54.4(a)(1). Such conservatively
classified components do not support a system safety function in accordance with 10 CFR
54.4(a)(1). For two systems (augmented offgas (AOG) and reactor water cleanup (RWCU)),
components are designated as safety class at VYNPS because they prevent potential offsite
exposure from exceeding VYNPS limits. With or without these components, offsite exposures
will not exceed the limits referred to in 10 CFR 50.67. Certain fuel pool cooling system
components are VYNPS safety class based on original installation requirements. Following the
installation of the safety-related standby fuel pool cooling system, these components no longer
perform a safety function. Other systems have components classified in a safety class based on
a structural support function for safety-related equipment. This corresponds to the function
identified in 10 CFR 54.4(a)(2) and systems with these components are within the scope of
license renewal based on the criterion of 10 CFR 54.4(a)(2) (see Section 2.1.1.2.2).

Structural safety functions include providing containment or isolation to mitigate post-accident
off-site doses and providing support or protection to safety-related equipment. Structures with
safety functions were identified using the UFSAR (particularly Section 12), the maintenance rule
document for buildings and structures, safety classification procedures, the fire hazards analysis,
and the safe shutdown capability assessment.

Criterion (iii) of 10 CFR 54.4(a)(1) refers to “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.” Section
50.34(a)(1) is not applicable to VYNPS as it concerns applicants for a construction permit who
apply on or after January 10, 1997. VYNPS has amended its operating license (Reference 2.1-
10) to allow use of an alternative source term for accident analyses in accordance with 10 CFR
50.67 (Reference 2.1-2). The change to 10 CFR 50.67 dose limits does not affect the VYNPS
safety classification definition. The accident analyses with the alternative source term credits
additional functions for the standby liquid control (SLC) and residual heat removal (RHR)
systems: (1) the SLC system is credited with maintaining pH in the torus to prevent re-evolution
of iodine, and (2) the drywell spray function of the RHR system is credited with particulate
removal. These intended functions were included in the scoping evaluation.

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

This review identified nonsafety-related systems, structures, and components whose failure
could prevent satisfactory accomplishment of a safety function. The method used was based on
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guidance provided in Appendix F of NEI 95-10, Revision 6 (Reference 2.1-5). Consideration of
hypothetical failures that could result from system interdependencies that are not part of the
current licensing basis and that have not been previously experienced is not required.

The impacts of nonsafety-related SSC failures were considered as either functional or physical.
A functional failure is one where the failure of a nonsafety-related SSC to perform its function
impacts a safety function. A physical failure is one where a safety function is impacted by the
loss of structural or mechanical integrity of a nonsafety-related SSC in physical proximity to a
safety-related component.

21.1.21 Functional Failures of Nonsafety-Related SSCs

At VYNPS, SSCs required to perform a function in support of safety-related components are
generally classified as safety-related and included in the scope of license renewal per Section
2.1.1.1. Engineering and licensing documents (UFSAR, maintenance rule scoping documents,
and design basis documents) were reviewed to identify exceptions. The only exceptions are
systems with components in the main condenser and MSIV leakage pathway. The accident
analyses using the alternative source term credits the condenser and MSIV leakage pathway for
hold-up and plate-out functions.

21.1.2.2 Physical Failures of Nonsafety-Related SSCs

Based on the license renewal rule and the guidance in Reference 2.1-5, physical failures of
nonsafety-related SSCs in scope based on 10 CFR 54.4(a)(2) fit into the following categories:

. nonsafety-related SSCs directly connected to safety-related SSCs (typically piping
systems); or

. nonsafety-related SSCs with the potential for spatial interaction with safety-related
SSCs.

(1)  Nonsafety-Related SSCs Directly Connected to Safety-Related SSCs

At VYNPS, certain components and piping outside of the safety class pressure
boundary must be structurally sound in order to maintain the pressure boundary
integrity of safety class piping. These components perform a structural support
function.

For piping in this structural boundary, pressure integrity is not required; however, piping
within the safety class pressure boundary depends on the structural boundary piping
and supports in order for the system to fulfill its safety function. For VYNPS, the
"structural boundary" is defined as the portion of a piping system outside the safety
class pressure boundary, yet relied upon to provide structural support for the pressure
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boundary. The structural boundary is often shown on piping isometric drawings and is
considered synonymous with the first seismic or equivalent anchor.

(2) Nonsafety-related SSCs with the Potential for Spatial Interaction with
Safety-Related SSCs

The following sections address the different modes of spatial interaction that were
considered. Interactions can occur in the following forms:

* physical impact (e.g., seismic Class Il/1) or flooding,

* pipe whip, jet impingement, or harsh environment resulting from a piping rupture,
or

e damage due to leakage or spray from nonsafety-related SSCs.

Protective features (whip restraints, spray shields, supports, missile or flood barriers,
etc.) are installed to protect safety-related SSCs against spatial interaction with
nonsafety-related SSCs. Such protective features credited in the plant design are
included within the scope of license renewal and are subject to aging management
review. Protective features are typically associated with a structure and are addressed
in the structural aging management reviews.

Physical Impact or Flooding

This category concerns potential spatial interaction of nonsafety-related SSCs
falling on or otherwise physically impacting safety-related SSCs (e.g., by causing
flooding) such that safety functions may not be accomplished.

Nonsafety-related supports for non-seismic or seismic I/l piping systems with a
potential for spatial interaction with safety-related SSCs are subject to aging
management review based on the criterion of 10 CFR 54.4(a)(2). These supports
are addressed in a commodity fashion within the civil/structural section.

Based on earthquake experience data, including experience with aged pipe, the
following conclusions can be made.

* No experience data exists of welded steel pipe segments falling due to a
strong motion earthquake.

* Falling of piping segment is extremely rare and only occurs when there is a
failure or unzipping of the supports.

* These observations hold for new and aged pipe.
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Piping supports for Seismic II/l piping need to be intact in order to prevent physical
impacts on safety-related equipment during a seismic event and as a result must
be included within the scope of license renewal per 10 CFR 54.4(a)(2).

Therefore, as long as the effects of aging on the supports for these piping systems
are managed, falling of piping sections, except for FAC failures, is not considered
credible, and the piping section itself would not be in scope for 10 CFR 54.4(a)(2)
due to the physical impact hazard (although the leakage or spray hazard may still

apply).

Missiles can be generated from internal or external events such as failure of
rotating equipment. Inherent nonsafety-related features that protect
safety-related equipment from missiles require aging management review based
on the criterion of 10 CFR 54.4(a)(2).

Overhead-handling systems whose structural failure could result in damage to
any system that could prevent the accomplishment of a safety function meet the
criteria of 10 CFR 54.4(a)(2) and are within the scope of license renewal.

Walls, curbs, dikes, doors, etc., that provide flood barriers to safety-related SSCs
are within the scope of license renewal based on the criterion of 10 CFR
54.4(a)(2).

Pipe Whip, Jet Impingement, or Harsh Environments

Nonsafety-related portions of high energy lines were evaluated against the
criterion of 10 CFR 54.4(a)(2). Documents reviewed included the UFSAR and the
relevant topical design basis document. VYNPS high energy systems were
evaluated to ensure identification of components that are part of nonsafety-related
high energy lines that can effect safety-related equipment.

If a high-energy line break (HELB) analysis assumes that a nonsafety-related
piping system does not fail or assumes failure only at specific locations, then that
piping system is within the scope of license renewal per 10 CFR 54.4(a)(2) and
subject to aging management review in order to provide reasonable assurance
that those assumptions remain valid through the period of extended operation.

Spray or Leakage

Moderate and low energy systems have the potential for spatial interactions of
spray and leakage. Nonsafety-related systems and nonsafety-related portions of
safety-related systems with the potential for spray or leakage that could prevent
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safety-related SSCs from performing their required safety function are in the
scope of license renewal and subject to aging management review.

Components that do not contain liquids cannot adversely affect safety-related
SSCs due to leakage or spray. Operating experience indicates that
nonsafety-related components containing only air or gas have experienced no
failures due to aging that could impact the ability of safety-related equipment to
perform required safety functions. There are no aging effects requiring
management for these components when the environment is a dry gas. A system
containing only air or gas is not in the scope of license renewal based on the
potential for spray or leakage.

Nonsafety-related systems that contain water, oil, or steam with components
located inside structures containing safety-related SSCs are potentially in scope
for possible spatial interaction under criterion 10 CFR 54.4(a)(2). These systems
were evaluated further to determine if system components were located in a
space such that safety-related equipment could be affected by a component
failure.

The review utilized a spaces approach for scoping of nonsafety-related systems
with potential spatial interaction with safety-related SSCs. The spaces approach
focuses on the interaction between nonsafety-related and safety-related SSCs
that are located in the same space. A "space" is defined as a room or cubicle that
is separated from other spaces by substantial objects (such as wall, floors, and
ceilings). The space is defined such that any potential interaction between
nonsafety-related and safety-related SSCs is limited to the space.

Structures housing safety-related equipment are assumed to also house nonsafety-related
equipment within the scope of license renewal based on the criterion of 10 CFR 54.4(a)(2).
These structures are considered to meet the criterion of 10 CFR 54.4(a)(2) as well as

10 CFR 54.4(a)(1).

2.1.1.3 Application of Criterion for Regulated Events

The scope of license renewal includes those 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). This section discusses the approach used to
identify the systems and structures in the scope of license renewal based on this criterion. The
systems and structures that perform intended functions in support of these regulated events are
identified in the descriptions in Sections 2.3, 2.4, and 2.5.
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2.1.1.3.1 Commission's Reqgulations for Fire Protection (10 CFR 50.48)

Systems and structures in the scope of license renewal for fire protection include equipment
based on functional requirements defined in 10 CFR 50.48 and 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 of equipment, a detailed review of the VYNPS current
licensing basis for fire protection was performed and the systems and structures relied upon for
compliance with the Commission’s regulations were identified.

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

10 CFR 50.49 defines electric equipment important to safety that is required to be
environmentally qualified to mitigate certain accidents that result in harsh environmental
conditions in the plant. 10 CFR 50.49 codified requirements for the environmental qualification of
electrical equipment that had been presented in other regulatory documents such as |IE Bulletin
79-01B. The VYNPS Environmental Qualification of Electric Components Program satisfies
these requirements.

As described in Section 2.1.1 of this application, a bounding scoping approach is used for
electrical equipment. Electrical systems and electrical equipment in mechanical systems are by
default included in scope for license renewal. Consequently, the environmentally qualified
equipment is in scope for license renewal.

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

The rule concerning pressurized thermal shock (PTS), 10 CFR 50.61, requires that licensees
evaluate the reactor vessel beltline materials against specific criteria to ensure protection from
brittle fracture. As a boiling water reactor, VYNPS is not subject to this regulation.

21.1.3.4 Commission's Regulations for Anticipated Transients without Scram (10 CFR

50.62)

An anticipated transient without scram (ATWS) is an anticipated operational occurrence that is
accompanied by a failure of the reactor trip system to shut down the reactor. The ATWS 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 ATWS event.

Based on VYNPS current licensing bases for ATWS, mechanical system intended functions

performed in support of 10 CFR 50.62 requirements were determined. As discussed in Section
2.1.1 of this report, a bounding approach to scoping is used for electrical equipment. Electrical
and instrumentation and control (EIC) systems and electrical equipment in mechanical systems
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are by default included in scope for license renewal. Consequently, EIC equipment that supports
the requirements of 10 CFR 50.62 is included in the scope of license renewal.

2.1.1.3.5 Commission's Requlations for Station Blackout (10 CEFR 50.63)

10 CFR 50.63 requires that each light-water-cooled nuclear power plant be able to withstand and
recover from a station blackout. A station blackout (SBO) is the loss of offsite and onsite AC
electric power to the essential and non-essential switchgear buses in a nuclear power plant. It
does not include the loss of AC power fed from inverters powered by station batteries. The
objective of this requirement is to assure that nuclear power plants are capable of withstanding
an SBO and maintaining adequate reactor core cooling and appropriate containment integrity for
a required duration.

VYNPS credits the availability of an alternate AC power source, the Vernon Hydroelectric
Station, to comply with the Commission's regulations for SBO. A 13.2 kV underground power
line runs from the adjacent Vernon Hydroelectric Station to the Vernon tie transformer near the
VYNPS cooling towers. From there, a 4160 V underground power line connects to the station
switchgear. The Vernon tie transformer is capable of supplying the emergency bus load required.

Power from the Vernon Hydroelectric Station is normally available within ten minutes. However,
for conditions where loss of AC power occurs due to a grid collapse, the Vernon Hydroelectric
Station separates from the grid and shuts down. The time required to restart the Vernon
Hydroelectric Station and supply the Vernon tie transformer is conservatively estimated at less
than two hours. Therefore, VYNPS has been evaluated for an SBO coping duration of two hours.
Systems required to support the two-hour coping duration are within the scope of license renewal
based on the criterion of 10 CFR 54.4(a)(3).

Based on NRC guidance in NUREG-1800 (Reference 2.1-3), Section 2.5.2.1.1, certain
switchyard components required to restore offsite power are conservatively 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 (10 CFR 50.63).

2.1.2 Screening Methodology

Screening is the process for determining which components and structural elements require
aging management review. The requirement for screening is found in 10 CFR 54.21, paragraph
(a) of 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—
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(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 |
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

(i) 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 2.1-5) 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 VYNPS 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 are subject to replacement based on
a qualified life do not require aging management review.

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 below.

2.1.2.1 Screening of Mechanical Systems

For each mechanical system within the scope of license renewal, the screening process
identified those components that are subject to aging management review. Section 2.3 presents
the results for mechanical systems.
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21.2.11 Identifying Components Subject to Aging Management Review

Within the system, long-lived passive components that perform or support an intended function
without moving parts or a change in configuration or properties are subject to aging management
review.

In making the determination that a component is passive, it is not necessary to consider the
piece parts of the component. However, in the case of valves, pumps, and housings for fans and
dampers, the valve bodies, pump casings, and housings perform an intended function by
maintaining the pressure boundary and therefore are subject to aging management review.

If the component is not subject to replacement based on qualified life or specified time period,
then it is considered long-lived. Replacement programs are based on vendor recommendations,
plant experience, or any means that establishes a specific service life, qualified life, or
replacement frequency under a controlled program. Components that are subject to
replacement based on qualified life or specified time period (i.e., not long-lived) are not subject to
aging management review.

Because flexible elastomer hoses/expansion joints are periodically replaced, these components
are not long-lived and therefore not subject to aging management review. Safety-related
instrument air solenoid valves that open to relieve pressure and fail to a safe position upon loss
of pressure boundary do not require aging management review.

21.21.2 Identifying Components Subject to Aging Management Review Based on Support
of an Intended Function for 10 CFR 54.4(a)(2)

As discussed in Section 2.1.1.2, systems within the scope of license renewal based on the
criterion of 10 CFR 54.4(a)(2) interact with safety-related systems in one of two ways: functional
or physical. A functional failure is one where the failure of a nonsafety-related SSC to perform
its function impacts a safety function. A physical failure is one where a safety function is
impacted by the loss of structural or mechanical integrity of an SSC in physical proximity to a
safety-related component.

Functional failures of nonsafety-related SSCs which could impact a safety function were
identified only for those systems with components supporting the main condenser and MSIV
leakage pathway. Screening for these components consisted of identifying the passive, long-
lived components in the main condenser and MSIV leakage pathway. Components supporting
this intended function that are subject to aging management review are listed in Table 2.3.4-1.

As discussed in Section 2.1.1.2, physical failures of nonsafety-related systems in scope based
on 10 CFR 54.4(a)(2) fit into the following two categories:

. nonsafety-related systems or components directly connected to safety-related systems
(typically piping systems and HVAC ducting which provide structural support); or
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. nonsafety-related systems or components with the potential for spatial interaction with
safety-related systems or components.

Passive, long-lived components in directly-connected systems were identified by a review of
safety/nonsafety interfaces on LRA drawings and other flow diagrams. Nonsafety-related piping
systems connected to safety-related systems were included up to the structural boundary or to a
point that includes an adequate portion of the nonsafety-related piping run to conservatively
include the first seismic or equivalent anchor. An equivalent anchor is a combination of hardware
or structures that together are equivalent to a seismic anchor. A seismic anchor is defined as
hardware or structures that, as required by the analysis, physically restrain forces and moments
in three orthogonal directions. The physical arrangement as analyzed insures that the stresses
that are developed in the safety-related piping and supports are within the applicable piping and
structural code acceptance limits. If isometric drawings were not readily available to identify the
structural boundary, connected lines were included to a point beyond the safety/nonsafety
interface, such as a base-mounted component, flexible connection, or the end of a piping run
(such as a drain line). This is consistent with the guidance in NEI 95-10, Appendix F.

The following modes of spatial interaction are described in Section 2.1.1.2.
Physical Impact or Flooding

The evaluation of physical interactions due to physical impact or flooding affects only
structures and structural components. This includes overhead-handling systems whose
failure could result in damage to a system that could prevent the accomplishment of a
safety function as well as walls, curbs, dikes, doors, etc., that provide flood barriers to
safety-related equipment. Structures and structural components are reviewed in
Section 2.4.

Pipe Whip, Jet Impingement, or Harsh Environments

For pipe whip, jet impingement, or harsh environments, nonsafety-related portions of
high-energy lines were reviewed. High-energy lines are defined as those lines whose
service temperature is greater than or equal to 200°F or whose design pressure is
greater than or equal to 275 psig. Such lines are included in the following systems.
* Inside the reactor building (including the main steam tunnel)

- main steam (MS) system

- core spray (CS) system

- control rod drive (CRD) system

- high pressure coolant injection (HPCI) system

- reactor core isolation cooling (RCIC) system
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- reactor water clean-up (RWCU) system

- residual heat removal (RHR) system

- house heating (HB) system

- feedwater (FW) system

- sampling (SPL) system

- standby liquid control (SLC) system
e Outside the reactor building

- main steam (MS) system

- house heating (HB) system

- feedwater (FW) system

- condensate (C) system

- extraction steam (ES) system

Many of these high-energy lines are safety-related lines whose components are
included in the system’s aging management review. No further review of these
components for 10 CFR 54.4(a)(2) was necessary.

The remaining high-energy lines, which are nonsafety-related, were evaluated to ensure
components that can effect safety-related equipment are included in the aging
management review for 10 CFR 54.4(a)(2). Components in these high-energy lines are
included in the appropriate 2.3.3-13 system table.

Leakage or Spray

For nonsafety-related systems with the potential for spatial interaction with safety-
related components, a spaces approach was used to identify components subject to
aging management review. Components containing oil, steam or liquid and located in

spaces containing safety-related equipment were subject to aging management review.

2.1.21.3 Mechanical System Drawings

License renewal drawings were prepared to indicate portions of systems that support system
intended functions within the scope of license renewal (with the exception of those systems in
scope for 10 CFR 54.4(a)(2) for physical interactions, as discussed below). In addition, the
drawings identify components that are subject to aging management review. Boundary flags are
used in conjunction with safety-to-nonsafety class breaks to identify the system intended function
boundaries. Boundary flags are noted on the drawings as system intended function boundaries.
All components within these boundary flags and class breaks support system intended functions
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within the scope of license renewal. Components subject to aging management review (i.e.,
passive, long-lived components that support system intended functions) are highlighted using
color coding to indicate which system aging management review evaluated the components.
Drawings that contain only highlighting (no boundary flags) indicate that all components on the
drawing support system intended functions unless excluded by safety-to-nonsafety class breaks.

Safety-related instrument air solenoid valves that open to relieve pressure and fail to a safe
position upon loss of pressure boundary do not require aging management review but do support
a system intended function. To improve the legibility of the drawings these components are not
marked individually on the drawing using boundary flags.

The determination of whether a component meets the 10 CFR 54.4(a)(2) scoping criterion is
based on where a structural/seismic boundary exists, or where the component is located in a
building, whether it contains liquid or gas, and its proximity to safety-related equipment. At
VYNPS, a conservative spaces approach for scoping in accordance with 10 CFR 54.4(a)(2)
included almost all mechanical systems within the scope of license renewal (see Table 2.3.3.13-
A). Portions of these systems that are in scope for 10 CFR 54.4(a)(2) and subject to aging
management review are described in Table 2.3.3.13-B. Providing drawings highlighting in-scope
(a)(2) components would not provide significant additional information since the drawings do not
indicate proximity of components to safety-related equipment and do not identify structural/
seismic boundaries.

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. The
screening process for structural components and commodities involved a review of design basis
documents (drawings, etc.) to identify specific structural components and commodities that
constitute 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.

2.1.2.21 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.

e steel
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¢ threaded fasteners

e concrete

¢ fire barriers

¢ elastomers

e earthen structures

e flouropolymers and lubrite sliding surfaces

2.1.2.2.2 Evaluation Boundaries

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

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-3100,
Figure IWF-1300-1. In general, 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
excludes integral attachments to the same.

Component Supports — Electrical Components

Supports for electrical components include cable trays and conduit supports, electrical
panels, racks, cabinets and other enclosures. The evaluation boundary for these items
includes supporting elements, including mechanical or integral attachments to the
building structure.

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 above. 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 considered part of the
structure.
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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 HELB. NEI 95-10 (Reference 2.1-5) provides guidelines for determining the
intended functions of structures, structural components and commodities. These intended
functions are included in Table 2.0-1.

2.1.2.3 Screening of Electrical and Instrumentation and Control Systems

2.1.2.31 Passive Screening

NEI 95-10, Appendix B, “Typical Structure, Component and Commodity Groupings and Active/
Passive Determinations for the Integrated Plant Assessment,” identifies electrical commodities
considered to be passive. The VYNPS 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 1&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, and
* cables and connections, bus, electrical portions of electrical and 1&C penetration
assemblies.

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 1&C
components identified in NEI 95-10 Appendix B (e.g., flow elements, vibration probes) was
considered in the mechanical aging management reviews, as applicable. Electrical components
are supported by structural commodities (e.g., cable trays, conduit and cable trenches), which
are included in the structural aging management reviews.

2.1.2.3.2 Long-Lived Screening

Electrical components included in the Environmental Qualification of Electric Components
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-EQ electrical and I&C components. EQ evaluations are
time-limited aging analyses and are addressed in Section 4.4.
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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. Items potentially treatable as consumables have been evaluated consistently with
the information presented in Table 2.1-3 of NUREG-1800. Consumables have been divided into
the following four categories for the purpose of license renewal: (a) packing, gaskets,
component seals, and O-rings; (b) structural sealants; (c) oil, grease, and component filters; and
(d) system filters, fire extinguishers, fire hoses, and air packs.

2.1.2.41 Packing. Gaskets, Component Seals, and O-Rings

Packing, gaskets, component mechanical seals, and O-rings are typically used to provide a leak-
proof 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 B&PV Code Section lll, the subcomponents of pressure
retaining components as shown above 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 Structural Sealants

Elastomers and other materials used as structural sealants are subject to aging management
review if they are not periodically replaced and they perform an intended function, typically
supporting a pressure boundary, flood barrier, or rated fire barrier.

Seals and sealants, including pressure boundary sealants, compressible joints and seals,
seismic joint filler, and waterproofing membranes are included in the aging management review
of bulk commodities (Section 2.4.6).

21243 Qil, Grease, and Component Filters

Qil, 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.

2.1.2.4.4 System Filters, Fire Extinguishers, Fire Hoses, and Air Packs

Components such as system filters, fire hoses, fire extinguishers, self-contained breathing
apparatus (SCBA), and SCBA cylinders are considered to be consumables and are routinely
tested, inspected, or replaced. Fire protection at VYNPS complies with the applicable safety
standards (NFPA-10 for fire extinguishers; NFPA-1962 for fire hoses; 29 CFR 19.10, 29 CFR
19.26, 42 CFR 84, NUREG/CR-0041, and ANSI-Z88.2 for air packs), which specify performance
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and condition monitoring programs for these specific components. Fire hoses and fire
extinguishers are inspected and hydrostatically tested periodically and must be replaced if they
do not pass the test or inspection. SCBA and SCBA cylinders are inspected and periodically
tested 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. Therefore, while these consumables are in the scope of
license renewal, they do not require an AMR.

21.3 Interim Staff Guidance Discussion

As discussed in Reference 2.1-5, the NRC has encouraged applicants for license renewal to
address proposed ISGs in the LRA. The NRC staff has identified several issues for which
additional staff and industry guidance clarification may be necessary. However, with the
exception of ISGs 9, 19B, and 23, these ISGs have been closed (Reference 2.1-6, Reference
2.1-7). Where necessary, additional guidance has been incorporated into revised NRC license
renewal guidance documents.

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,” is
applicable only to PWRs and therefore is not applicable to VYNPS.

The remaining ISGs are discussed below.

ISG-9 Identification and Treatment of Structures, Systems and Components
Which Meet 10 CFR 54.4(a)(2)

10 CFR 54.4(a)(2) states that SSCs within the scope of license renewal shall include
nonsafety-related SSCs whose failure could prevent the satisfactory accomplishment of
any of the functions identified for safety-related SSCs.

The process used to identify the in-scope nonsafety-related SSCs under 10 CFR
54.4(a)(2), discussed in Section 2.1.1.2, is consistent with the guidance provided in
NEI 95-10 Appendix F (Reference 2.1-5), which has been endorsed by the NRC in
RG 1.188.

ISG-23 Replacement Parts Necessary to Meet 10 CFR 50.48 (Fire Protection)

A review for replacement parts necessary to meet 10 CFR 50.48 identified a spare
cable in the reactor building that is used to repower the inboard shutdown cooling
isolation valve for control room cable vault fires. This cable is an installed spare that is
included in the aging management review of insulated cables and connections.
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21.4 Generic Safety Issues

In accordance with the guidance in NEI 95-10, review of NRC generic safety issues as a part of
the license renewal process is required to satisfy the finding required by 10 CFR 54.29. GSls
that involve an issue related to the license renewal aging management review or time-limited
aging analysis evaluations are to be addressed in the LRA. Based on NUREG-0933 (Reference
2.1-4), Entergy identified the following GSls to be addressed in this application.

GSI 168 Environmental Qualification of Electrical Equipment

This issue was resolved with no new requirements for licensees (Reference 2.1-8). The
staff concluded that the existing equipment qualification process was adequate to
ensure that I&C cables would perform their intended function. Environmental
qualification evaluations of electrical equipment are identified as time-limited aging
analyses for VYNPS and addressed in Section 4.4.

GSI 190 Fatigue Evaluation of Metal Components for 60-Year Plant Life

This GSI addresses fatigue life of metal components and was closed by the NRC
(Reference 2.1-9). In the closure letter, however, the NRC concluded that licensees
should address the effects of reactor coolant environment on component fatigue life as
aging management programs are formulated in support of license renewal.
Accordingly, the issue of environmental effects on component fatigue life is addressed
in Section 4.3.3.

21.5 Conclusion

The methods described in Sections 2.1.1 and 2.1.2 were used at VYNPS to identify the systems,
structures, and components 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 2.2-1a, 2.2-1b, and 2.2-3 list the mechanical systems, electrical and instrumentation and
control (EIC) systems, and structures, respectively, that are within the scope of license renewal
for VYNPS. For mechanical systems, a reference is given to the section which describes the
system. For EIC systems, no description is necessary since EIC 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 2.2-4 list the systems and structures, respectively, that do not meet the criteria
specified in 10 CFR 54.4(a) and are therefore excluded from the scope of license renewal. For
each item on these lists, the table also provides a reference (if applicable) to the section of the
Updated Final Safety Analysis Report (UFSAR) that describes the system or structure. For
structures with no description in the UFSAR, a brief description of the building function is given.
None of these structures house safety-related equipment.

The list of systems used in these tables is based on the system codes used at VYNPS. The
intended functions for these systems are identified in the referenced section.

As needed, system components are grouped functionally for the aging management review. For
example, Class 1 components in various systems (e.g., the standby liquid control, system code
SLC) are evaluated with the Class 1 reactor coolant system in Section 3.1.2.1.3, and
containment penetrations from various systems are grouped into one containment penetrations
review in Section 3.2.2.1.7. For each system, see the discussion under “Components Subject to
Aging Management Review” for further information.

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 (see Section
2.1.1.2) are evaluated together in an (a)(2) aging management review (AMR). The (a)(2) AMR
includes nonsafety-related components with the potential for a spatial interaction with a safety-
related system as well as components in safety-related systems outside the safety class
pressure boundary, such as piping, valves, pumps, and support elements, that are required to be
structurally sound in order to maintain the integrity of safety class piping.

Structural commodities associated with mechanical systems, such as pipe supports and
insulation, are evaluated with the structural bulk commodities.

Components subject to aging management review are highlighted on license renewal drawings,
with the exception of components in scope for 10 CFR 54.4(a)(2) for a physical interaction with
safety-related equipment. The drawings are flagged as needed to indicate system intended

function boundaries. For further discussion of license renewal drawings, see Section 2.1.2.1.3.
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Table 2.2-1a
Mechanical Systems within the Scope of License Renewal

System System Code Name LRA Section

Code

101 MS, ES, and AS Instruments Section 2.3.4.4, 101 (Main Steam, Extraction Steam,
and Auxiliary Steam Instruments)

105 SA and IA Instruments Section 2.3.3.7, Instrument Air

AOG Augmented Off-Gas Section 2.3.3.13, Miscellaneous Systems in Scope
for (a)(2)

AS Auxiliary Steam Section 2.3.4.1, Auxiliary Steam

C Condensate Section 2.3.4.2, Condensate

CAD Containment Air Dilution Section 2.3.3.11, Primary Containment Atmosphere
Control / Containment Atmosphere Dilution

CD Condensate Demineralizer Section 2.3.3.13, Miscellaneous Systems in Scope
for (a)(2)

CRD Control Rod Drive Section 2.3.1, Reactor Coolant System

CS Core Spray Section 2.3.2.2, Core Spray

CST Condensate Storage and Section 2.3.2.5, Reactor Core Isolation Cooling

Transfer

CUFD RWCU Filter Demineralizer Section 2.3.3.13, Miscellaneous Systems in Scope
for (a)(2)

CwW Circulating Water Section 2.3.3.13, Miscellaneous Systems in Scope
for (a)(2)

DG Diesel Generator and Auxiliaries Section 2.3.3.4, Emergency Diesel Generator

DLO Diesel Lube Oil Section 2.3.3.4, Emergency Diesel Generator

DW Demineralized Water Section 2.3.3.13, Miscellaneous Systems in Scope
for (a)(2)

FDW Feedwater Section 2.3.3.13, Miscellaneous Systems in Scope
for (a)(2)

FO Fuel Oil Section 2.3.3.6, Fuel Oil
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Table 2.2-1a
Mechanical Systems within the Scope of License Renewal (Continued)

System System Code Name LRA Section

Code

FP Fire Protection Section 2.3.3.8, Fire Protection—Water
Section 2.3.3.9, Fire Protection—Carbon Dioxide

FPC Fuel Pool Cooling Section 2.3.3.5, Fuel Pool Cooling

FPFD FPC Filter Demineralizer Section 2.3.3.5, Fuel Pool Cooling

HB House Heating Boiler Section 2.3.3.10, Heating, Ventilation and Air
Conditioning

HCU Hydraulic Control Units Section 2.3.1, Reactor Coolant System

HPCI High Pressure Coolant Injection Section 2.3.2.4, High Pressure Coolant Injection

HVAC Heating, Ventilation and Cooling Section 2.3.3.10, Heating, Ventilation and Air
Conditioning

1A Instrument Air Section 2.3.3.7, Instrument Air

JDD John Deere Diesel Section 2.3.3.12, John Deere Diesel

MGLO MG Lube Oil Section 2.3.3.13, Miscellaneous Systems in Scope
for (a)(2)

MS Main Steam Section 2.3.4.3, Main Steam

N2 Nitrogen Supply Section 2.3.3.7, Instrument Air

NB Nuclear Boiler Section 2.3.1, Reactor Coolant System

NM Neutron Monitoring Section 2.3.3.13, Miscellaneous Systems in Scope
for (a)(2)

PASS Post-Accident Sampling System Section 2.3.3.11, Primary Containment Atmosphere
Control / Containment Atmosphere Dilution

PCAC Primary Containment Atmosphere | Section 2.3.3.11, Primary Containment Atmosphere

Control Control / Containment Atmosphere Dilution

PW Potable Water Section 2.3.3.13, Miscellaneous Systems in Scope

for (a)(2)
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Table 2.2-1a
Mechanical Systems within the Scope of License Renewal (Continued)

System System Code Name LRA Section

Code

RBCCW | Reactor Building Closed Cooling Section 2.3.3.3, Reactor Building Closed Cooling

Water Water

RCIC Reactor Core Isolation Cooling Section 2.3.2.5, Reactor Core Isolation Cooling

RDW Radwaste (Liquid and Solid) Section 2.3.3.13, Miscellaneous Systems in Scope
for (a)(2)

RHR Residual Heat Removal Section 2.3.2.1, Residual Heat Removal

RHRSW | RHR Service Water Section 2.3.3.2, Service Water

RIP Equipment Retired in Place Section 2.3.3.13, Miscellaneous Systems in Scope
for (a)(2)

RwWCU Reactor Water Clean-Up Section 2.3.3.13, Miscellaneous Systems in Scope
for (a)(2)

SA Service Alr Section 2.3.3.7, Instrument Air

SBFPC | Standby Fuel Pool Cooling Section 2.3.3.5, Fuel Pool Cooling

SBGT Standby Gas Treatment Section 2.3.2.6, Standby Gas Treatment

SC Stator Cooling Section 2.3.3.13, Miscellaneous Systems in Scope
for (a)(2)

SLC Standby Liquid Control Section 2.3.3.1, Standby Liquid Control

SPL Sampling Section 2.3.3.13, Miscellaneous Systems in Scope
for (a)(2)

SW Service Water Section 2.3.3.2, Service Water

2.0 Scoping and Screening Methodology for Identifying Structures and Components

Subject to Aging Management Review and Implementation Results

Page 2.2-4



Vermont Yankee Nuclear Power Station
License Renewal Application
Technical Information

Because of the bounding approach used for scoping electrical and 1&C equipment, all electrical
and 1&C commodities contained in electrical and mechanical systems are in scope by default.
Table 2.2-1b provides the list of electrical systems that do not include mechanical components
that meet the scoping criteria of 10 CFR 54.4. Systems with mechanical components that meet
the scoping criteria of 10 CFR 54.4 are listed in Table 2.2-1a. Descriptions of each electrical
system are not provided. UFSAR Chapters 7 and 8 describe most 1&C and electrical systems
(ADS is described in Section 6.4.2). For further information, see Section 2.5, Scoping and
Screening Results: Electrical and Instrumentation and Controls Systems.

Table 2.2-1b
EIC Systems within the Scope of License Renewal
(Bounding Approach)

System Code System
115KV 115 kV Electrical
120AC 120 Volts AC & Vital AC
125DC 125 Volts DC Electrical
208AC 208 Volts AC Electrical
22KV 22K Volts Electrical
240AC 240 Volts AC Electrical
24DC 24 Volts DC Electrical
250DC 250 Volts DC Electrical
345KV 345K Volts Electrical
400DC 400 Volts DC Electrical
480AC 480 Volts AC Electrical
48DC 48 Volts DC Electrical
4KV 4K Volts AC Electrical
ADS Auto Depressurization System
ARM Area Rad Monitoring
ATM Area Temperature Monitoring
COMM Plant Communications
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Table 2.2-1b

EIC Systems within the Scope of License Renewal

(Bounding Approach) (Continued)

System Code System
FWC Feedwater Controls
FPP Freeze Protection
MC Miscellaneous Computer and ERFIS
MET Meteorological System
MISC Miscellaneous Equipment
PCIS Primary Containment Isolation System
PCP Primary Containment Penetrations
PRM Process Radiation Monitoring
RPS Reactor Protection System
RR Recirc Flow Control
RWA River Water Analysis
SAFE Safety Equipment and Supplies
S/L Sentry Lights
SWYD Offsite Power
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Table 2.2-2
Mechanical Systems Not within the Scope of License Renewal
System System SAR Reference
Code
103 HD and HV Instruments None
107 CST and DW Instruments None
AE Air Evacuation Section 11.4
AOGCW AOG Cooling Water Section 10.21 (advanced off-gas closed
cooling water system)
BLD Building (sewage system components) | None
CHEM Chemistry Equipment and Supplies None
CWP Circulating Water Priming Section 11.6.3 (condenser water box
priming system)
ES Extraction Steam Section 11.5.4.3
H2 Hydrogen None
HD Heater Drain Section 11.8.3.2
HV Heater Vent None
HWC Hydrogen Water Chemistry None
MUD Make-up Demineralizer Section 10.13 (station makeup water
treatment system)
oIS Oxygen Injection None
SO Seal Oil None
SUPP Support Equipment Section 10.4 for various tools
TBCCW Turbine Building Closed Cooling Water | Section 10.10
TG Main Turbine Generator Section 11.2
TLO Turbine Lube Oil None
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Table 2.2-3

Structures within the Scope of License Renewal

Structure

Screening Results

Carbon dioxide tank foundation
and enclosure

Section 2.4.5, Yard Structures

Condensate storage tank
foundation, valve and instrument
enclosure

Section 2.4.5, Yard Structures

Control building

Section 2.4.4, Process Facilities

Cooling towers

Section 2.4.4, Process Facilities

John Deere diesel building

Section 2.4.5, Yard Structures

Fuel oil storage tank and transfer
pump house

Section 2.4.5, Yard Structures

Intake structure

Section 2.4.3, Intake Structure

Manholes, hand holes, trenches,
valve pits, and duct banks

Section 2.4.5, Yard Structures

Nitrogen tank enclosure

Section 2.4.5, Yard Structures

Plant stack

Section 2.4.4, Process Facilities

Primary containment

Section 2.4.1, Primary Containment

Reactor building

Section 2.4.2, Reactor Building

Switchyard control house

Section 2.4.5, Yard Structures

Transformer support structures

Section 2.4.5, Yard Structures

Transmission towers

Section 2.4.5, Yard Structures

Turbine building

Section 2.4.4, Process Facilities

Vernon Hydroelectric Station

Section 2.4.5, Yard Structures
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Table 2.2-4

Structures Not within the Scope of License Renewal

Structure (alternate name)

UFSAR Reference or Function

AOG building

Sections 9.4.5, 12.2.1.1.3

Boat storage

Provides space for storage of a boat.

Bottle shed

Stores oxygen bottles.

Bottle storage building

Stores gas bottles used primarily to charge the switchyard
breakers. Also used as a storage area for materials and
equipment that need to be kept out of the elements.

Chemical treatment building
(circulating water chemical treatment
building)

Houses chemical treatment equipment for the circulating
water and service water systems.

Clean workshop
(pipe storage building, pipe
warehouse)

Used for radiologically clean work, including carpentry,
welding, electrical work, insulators work, and storage for
calibrated electrical equipment and clean tools. An addition
to the building houses an air compressor room, electric utility
room, gas manifold room and craft staging area.

Construction office building

Contains offices and a cafeteria.

Containment access building

Used for long-term equipment storage, vehicle parking and
short-term combustible liquid drum storage.

Discharge structure

Section 12.2.6.3

Dog house

Originally used as a dog kennel; currently used as an
outbuilding storage facility.

Drum storage

Stores 55 gallon drums.

Environmental laboratory
(ELF, Aquatec bldg)

Used as a small laboratory and for related storage.

Flammable storage building

Stores flammable liquids.
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Table 2.2-4

Structures Not within the Scope of License Renewal

(Continued)

Structure (alternate name)

UFSAR Reference or Function

Gatehouses 1, 2, and 3
(Gatehouse 1 is also known as the
main gate.)

Gatehouse 1 is main gate to site.

Gatehouse 2 controls access to protected area. It contains
offices, a cafeteria, locker rooms and entrance/exit
vestibules.

Gatehouse 3 formerly controlled access to the site. It is now
used as a training facility.

Hydrogen storage shed
(CO2/H2 shed)

Stores hydrogen cylinders and carbon dioxide cylinders.

Low-level radwaste storage site

Section 9.3.3.4

Maintenance shop (storage shed)

Stores sand and salt for use during the winter.

Meteorological tower and house

UFSAR Appendix G

Warehouse (includes maintenance,
security and dosimetry offices

Contains maintenance, security and dosimetry offices.

Office building
(administration building, service
building)

Sections 12.2.3,12.2.1.1.3

Plant support building

Provides office space for management, engineering, and
administrative personnel.

Power uprate building

Serves as office space for the power uprate project.

Quadplex office building

Serves as office space.

Radwaste building

Sections 9.2, 9.3, 12.2.1.1.3

Radwaste compactor building

Houses radwaste compactor.

Shipping and receiving building

Used to receive deliverables.

Spray pond

No longer in service. Original purpose was to limit blowdown
temperatures during closed cycle operation of the circulating
water system.

Storage barn

Houses rebuilt power transmission equipment.
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Table 2.2-4
Structures Not within the Scope of License Renewal
(Continued)

Structure (alternate name) UFSAR Reference or Function
Turbine storage facility Stores contaminated turbine parts, including rotors.
Warehouse #1 Houses offices and provides miscellaneous storage,
(south warehouse, construction including oil drums and other lubricants.
warehouse)
Warehouse #2 Houses miscellaneous materials such as cable spools, wood
(north warehouse, permanent planks, oil drums, and metal materials. The majority of the
warehouse) building is a dedicated LSA (low specific activity) area. The

warehouse is a radiation controlled area and houses a
gaseous radwaste subsystem which permits incineration of
slightly radioactive waste oil.

Warehouse and machine shop Contains machine shop, stockroom/warehouse, water
treatment, house heating boiler, air compressors,
maintenance offices, and training offices.
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2.3 SCOPING AND SCREENING RESULTS: MECHANICAL SYSTEMS

2.31 Reactor Coolant System

System Description

The purpose of the reactor coolant system (RCS) is to house the reactor core and to contain and
transport the fluids coming from or going to the reactor core. The RCS includes the reactor vessel
and internals, the reactor recirculation system, control rod drive system, and Class 1 components
that comprise the reactor coolant pressure boundary, including main steam and feedwater
components. The Class | portion of main steam includes pressure relief valves, flow restrictors, and
isolation valves. Two similar heat transfer loops connect in parallel to the reactor vessel. Each loop
contains one recirculation outlet leg, one recirculation inlet manifold, and one recirculation pump.

This description of the reactor coolant system includes the nuclear boiler (NB) system, the control
rod drive (CRD) system, and the hydraulic control unit (HCU) system associated with the CRDs.

The NB system consists of Class 1 components and non-Class 1 components associated with the
nuclear boiler. The following subsystems are included.

Reactor Vessel and Internals

The reactor vessel is a welded vertical cylindrical pressure vessel with hemispherical
heads. The cylindrical shell and hemispherical heads are fabricated of low alloy steel plate.
The vessel bottom head is welded directly to the vessel shell. The flanged reactor vessel
upper head is secured to the vessel shell by studs and nuts. The reactor vessel includes
nozzles, safe ends, control rod drive penetrations, instrument penetrations, and a support
skirt. (See also Section 2.3.1.1.)

Reactor vessel internals distribute the flow of coolant, locate and support the fuel
assemblies, and provide an inner volume containing the core that can be flooded following a
break in the nuclear system process barrier external to the reactor pressure vessel. (See
also Section 2.3.1.2.)

Reactor Recirculation

Reactor recirculation provides a variable moderator (coolant) flow to the reactor core for
adjusting reactor power level. Adjustment of the core coolant flow rate changes reactor
power output, thus providing a means of following plant load demand without adjusting
control rods. The recirculation system is designed with sufficient fluid and pump inertia that
fuel thermal limits cannot be exceeded as a result of recirculation system malfunctions.
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Main Steam (Class 1)

The reactor core is cooled by demineralized water which enters the lower portion of the core
and boils as it flows upward around the fuel rods. The steam leaving the core is dried by
steam separators and dryers in the upper portion of the reactor vessel. The steam is then
directed to the turbine through four main steam lines. The steam supply for high pressure
coolant injection (HPCI) and reactor core isolation cooling (RCIC) turbine operation is
provided by connections to the main steam piping.

The nuclear system pressure relief system consists of three safety valves and four relief
valves, in the drywell between the reactor vessel and the first isolation valve, which are
designed to protect the nuclear system process barrier from damage due to overpressure.
The safety valves provide protection against overpressure and discharge directly to the
drywell. The relief valves, which discharge to the suppression pool, augment the safety
valves and provide for manual or automatic depressurization of the system.

Each relief valve discharge is piped through its own discharge line to a point well below the
minimum water level in the primary containment suppression pool. In the suppression pooal,
steam is directed from relief valve piping through a discharge device called a tee-quencher,
which is a perforated section of pipe spanning a suppression pool bay. The tee-quencher
permits a uniform distribution of condensing steam across a bay. To protect the primary
containment boundary, the discharge lines are safety class from the torus penetration
through the tee-quenchers, but not from the relief valves to the torus penetration.

Water in the line above the suppression pool water level would cause excessive pressure at
the relief valve discharge when the valve again opened. For this reason, the relief valve
discharge lines have 10" vacuum breakers to prevent water being drawn up into the line due
to steam condensation following termination of relief valve operation.

The automatic depressurization system (ADS) actuates the relief valves to automatically
depressurize the nuclear system in the event of a loss of coolant accident in which the
HPCI system fails to deliver rated flow or where break flow exceeds HPCI capacity
(intermediate break). The depressurization of the nuclear system allows low pressure
standby cooling systems to supply enough cooling water to adequately cool the fuel.

Each steam line contains a venturi-type flow restrictor near the reactor vessel but
downstream of the pressure relief and safety valves. The restrictors are designed to limit
the loss of coolant resulting from a main steam line break outside primary containment. The
coolant loss is limited so that reactor vessel water level remains above the top of the core
during the time required for the main steam line isolation valves to close. This action
protects the fuel barrier. These flow restrictors also provide the pressure differential for
main steam flow indication.
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Two main steam line isolation valves are installed on each main steam line. One valve in
each line is inside primary containment, the other outside primary containment. These
valves automatically isolate the nuclear system process barrier in the event a pipe break
occurs downstream of the valves. This action limits the loss of coolant and the release of
radioactive materials from the nuclear system. In the event that a main steam line break
occurs inside primary containment, closure of the isolation valve outside the containment
acts to seal primary containment.

Feedwater (Class 1)

Class 1 feedwater lines provide water to the reactor vessel entering near the top of the
vessel downcomer annulus. Two feedwater lines divide and enter the vessel through four
nozzles. Feedwater lines are also used for injection of HPCI and RCIC.

NBVIS

The nuclear boiler vessel instrumentation system (NBVIS) monitors reactor vessel
parameters. The NBVIS is designed to perform the following: (1) initiate and provide trip
signals to interfacing plant safety systems; (2) provide signals to interfacing plant nonsafety
systems; and (3) provide plant process parameter information necessary for normal,
transient, and abnormal (including post-accident) operation. The NBVIS instrument sensing
lines, including restriction orifices and excess flow check valves are part of the reactor
coolant pressure boundary (RCPB). EIC systems and subsystems are in scope and
evaluated in Section 2.5.

The CRD and HCU systems comprise the control rod drive subsystem of the RCS.

Control Rod Drive

The control rod drives provide a means to control changes in core reactivity by
incrementally positioning neutron absorbing control rods within the reactor core in response
to manual control signals. The control rod drive subsystem is required to quickly shut down
the reactor (scram) by rapidly inserting control rods into the core in response to a manual or
automatic signal.

The CRD mechanism (drive), used for positioning the control rod in the reactor core, is a
double-acting, mechanically latched, hydraulic cylinder using water from the condensate
system as its operating fluid. The quality of the water within the CRD hydraulic system is
maintained by filters and strainers upstream and downstream of the CRD water pumps. A
series of stations containing the necessary valves and instrumentation maintains the flows
and pressures at the required values within the CRD hydraulic system. The CRD system
provides an alternate rod insertion (ARI) function to shut down the reactor should an
abnormal transient not result in a scram (ATWS event).
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HCU

The HCU system controls the water flow to the CRDs both for normal operation and during
a reactor scram. Each HCU furnishes pressurized water upon signal to a control rod drive.
The drive then positions its control rod as required. Water discharged from the drives
during a scram flows through the HCUs to the scram discharge volume. Water discharged
from a drive during a normal control rod positioning operation flows through its HCU and the
exhaust header to the RWCU system discharge line.

The HCU system consists of 89 hydraulic control units, each in support of a control rod
drive. The basic components in each HCU are manual, pneumatic, and electrically
operated valves, an accumulator, filters, related piping, and electrical connections.

The NB system has the following intended functions for 10 CFR 54.4(a)(1).

Provide and maintain a high integrity RCPB inside and out to the first isolation outside
primary containment.

Contain and support the reactor core, reactor internals, reactor coolant moderator and
reactivity control portions of the system.

Provide overpressure protection.

Provide means of emergency or alternate cooling via the core spray spargers and nozzles.
Provide flow paths for ECCS injection into the vessel.

Provide steam to HPCI and RCIC turbines (supply is upstream of the first MSIV).

Close the MSIVs and main steam line drain valves when required.

Limit loss of water from the reactor vessel before MSIV closure to protect fuel cladding barrier
(function performed by the flow restrictors).

Provide for primary containment isolation/boundary.

Provide pressure relief via ADS.

Provide steam quenching capabilities and primary containment integrity after a LOCA (relief
valve discharge T-quenchers in the torus).

The NB system has the following intended functions for 10 CFR 54.4(a)(2).

Provide holdup and plate-out of fission products that may leak through the closed MSIVs.
This function is performed by components located in the main condenser and MSIV leakage
pathway (main steam line drains) and supports the use of the alternative source term.
Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety function
(includes the steam dryers).
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The NB system has the following intended functions for 10 CFR 54.4(a)(3).

* Use of ADS safety/relief valves and their discharge lines including T-quenchers and vacuum
breakers is credited in the coping analysis for station blackout (10 CFR 50.63).

¢ Use of ADS and the MSIVs and main steam line drain valves when required is credited in the
Appendix R safe shutdown capability assessment (10 CFR 50.48).

The CRD system has the following intended functions for 10 CFR 54.4(a)(1).

¢ Shut down the reactor when required by transient or accident conditions.
* Maintain integrity of reactor coolant pressure boundary.
e Support primary containment isolation.

The CRD system has the following intended function for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety function.

The CRD system has the following intended functions for 10 CFR 54.4(a)(3).

* Shut down the reactor when required by transient or accident conditions as credited for fire
protection regulations (10 CFR 50.48) and in the station blackout coping analysis (10 CFR
50.63).

* Provide alternate rod insertion (ARI) during an ATWS event (10 CFR 50.62).

The HCU system has the following intended functions for 10 CFR 54.4(a)(1).

* Provide for delivery of a pressurized water volume upon receipt of a valid initiation signal to
fully insert a control rod during a scram.
* Provide for scram discharge through the HCUs to the scram discharge volume.

The HCU system has the following intended function for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety function.

The HCU system has the following intended function for 10 CFR 54.4(a)(3).

* The HCU system is credited in the Appendix R safe shutdown capability analysis (10 CFR
50.48) and in the station blackout coping analysis (10 CFR 50.63) as the scram function is
credited.
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UFSAR References

Chapter 3 discusses the reactor vessel, internals, and reactivity controls. Sections 4.1 through 4.6
discuss the RCS. Section 4.1 provides a general description. Section 3.4.5.3, particularly 3.4.5.3.2,
discusses the HCU, and Sections 3.4, 3.5, and 7.18 discuss the control rod drives.

Components Subject to AMR

The reactor coolant system includes those systems and components that form the major portions of
the nuclear system process barrier. These systems and components contain, or transport the fluids
coming from, or going to the reactor core. The reactor coolant system includes the reactor vessel
and reactor vessel internals. The reactor coolant system includes the following systems in their
entirety: nuclear boiler, nuclear boiler instrumentation, reactor recirculation and control rod drive
(hydraulic and mechanisms).

The RCS Class | piping evaluation boundary extends into portions of systems attached to the RCS.
The Class | components of the systems listed below are reviewed with the RCS. The non-Class 1
portions of the systems listed below are reviewed as referenced.

e residual heat removal system (Section 2.3.2.1, RHR)

e core spray system (Section 2.3.2.2, CS)

e automatic depressurization system (Section 2.3.2.3, ADS)

* high pressure coolant injection system (Section 2.3.2.4, HPCI)
* reactor core isolation cooling system (Section 2.3.2.5, RCIC)
» standby liquid control system (Section 2.3.3.1, SLC)

VYNPS does not have an isolation condenser.

Fuel assemblies are not subject to aging management review because they are replaced after a
limited number of cycles. Control rods are not subject to aging management review as they
accomplish their intended function with a change in configuration.

The following non-Class | components of the NB system code are evaluated with other aging
management reviews:

* components that support intended functions of other systems (evaluated with that system,
e.g., the drywell sprays with the residual heat removal (RHR) system);

e automatic depressurization system (ADS) intended function and the associated non-Class 1
components (e.g., vacuum breakers, torus penetrations) (Section 2.3.2.3, Automatic
Depressurization);

* containment penetrations that perform a containment isolation function (Section 2.3.2.7,
Primary Containment Penetrations);

e components in the main condenser and MSIV leakage pathway (Section 3.4.2.1.1, Main
Condenser and MSIV Leakage Pathway);
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* remaining non-Class 1 components (Section 2.3.3.13, Miscellaneous Systems in Scope for
(a)(2)); and
* RCS supports (Section 2.4.2, Reactor Building).

The following non-Class 1 components of the CRD system code are reviewed as referenced.

e containment penetrations (Section 2.3.2.7, Primary Containment Penetrations)

e air components associated with the ARI function (Section 2.3.3.7, Instrument Air)

* nonsafety-related CRD components not reviewed elsewhere whose failure could prevent
satisfactory accomplishment of safety functions (Section 2.3.3.13, Miscellaneous Systems in
Scope for (a)(2))

Non-Class 1 components of the HCU system code are reviewed as referenced.

e scram pilot valves (Section 2.3.3.7, Instrument Air)

¢ nonsafety-related HCU components not reviewed elsewhere whose failure could prevent
satisfactory accomplishment of safety functions (Section 2.3.3.13, Miscellaneous Systems in
Scope for (a)(2))

Aging management review of the remaining RCS components is covered by three separate reviews:

e reactor vessel (Section 2.3.1.1),
* reactor vessel internals (Section 2.3.1.2), and
* reactor coolant pressure boundary (Section 2.3.1.3).

Tables 2.3.1-1, 2.3.1-2, and 2.3.1-3 list the components that require aging management review and
their intended functions.

Tables 3.1.2-1, 3.1.2-2, and 3.1.2-3 provide the results of the aging management review for RCS
components.

License Renewal Drawings

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

LRA-G-191167 LRA-G-191170 LRA-G-191174
LRA-G-191168 LRA-G-191171 LRA-G-191178
LRA-G-191169 LRA-G-191172 LRA-G-191267
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2.3.1.1 Reactor Vessel

The reactor vessel contains the nuclear fuel core, core support structures, control rods, and other
parts directly associated with the core.

The major components of the reactor vessel include the reactor pressure vessel shell, bottom head,
upper closure head, flanges, studs, nuts, nozzles and safe ends. The component evaluation
boundaries are the welds between the safe ends and attached piping and the interface flanges for
bolted connections. Thermal sleeves that are welded to vessel nozzles or safe ends are included in
the review. Control rod drive stub tubes, control rod drive housings, and incore housings are also
included as are the vessel support skirt, vessel interior welded attachments, and vessel exterior
welded attachments.

Table 2.3.1-1 lists the mechanical components subject to aging management review and component
intended functions for the reactor vessel and pressure boundary subcomponents of the control rod
drive mechanisms.

Table 3.1.2-1 provides the results of the aging management review for reactor vessel and pressure
boundary subcomponents of the control rod drive mechanisms.

2.3.1.2 Reactor Vessel Internals

The reactor vessel internals are designed to distribute the reactor coolant flow delivered to the
vessel, to locate and support the fuel assemblies, and to provide an inner volume containing the core
that can be flooded following a break in the nuclear system process barrier.

The reactor vessel internals include the control rod guide tubes, core plate, core spray lines in the
vessel, differential pressure and standby liquid control line, feedwater spargers, fuel support pieces,
incore guide tubes, incore dry tubes, local power range monitors, jet pump assemblies and jet pump
instrumentation, shroud (including shroud stabilizers), shroud head and steam separator assembly,
shroud support, steam dryer, surveillance sample holders, top guide, and vessel head spray line.

Table 2.3.1-2 lists the mechanical components subject to aging management review and component
intended functions for the reactor vessel internals. The steam dryer is conservatively subject to aging
management review based on NRC guidance.

Table 3.1.2-2 provides the results of the aging management review for the reactor vessel internals.
2.3.1.3 Reactor Coolant Pressure Boundary

The reactor coolant pressure boundary (RCPB) provides and maintains a high integrity pressure
boundary and fission product barrier inside primary containment and out to the first isolation outside
primary containment.
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Class 1 piping attached to the vessel nozzles or safe ends, including the welded joints, Class 1
pumps, and Class 1 boundary isolation valves, are included in this review. Connected Class 2 piping
that is not part of another aging management review is reviewed as far as needed to complete the
RCS pressure boundary; this includes vents, drains, leakoff, sample lines, and instrumentation lines
up to the transmitters. The evaluation boundaries of this review extend to any or all of the following.

e Outboard containment isolation valves on system piping which penetrates primary reactor
containment, consistent with the Class 1 boundary.

* First normally closed isolation valve for piping which does not penetrate the containment. For
instrumentation that does not have a normally closed isolation valve, to the instrument
housing.

¢ Reactor coolant system safety and safety/relief valves up to the valve seat, i.e., normally
pressurized components.

* Instrumentation root valves and associated instrumentation lines up to the instruments.

Table 2.3.1-3 lists the mechanical components subject to aging management review and component
intended functions for the RCPB.

Table 3.1.2-3 provides the results of the aging management review for the RCPB.
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Table 2.3.1-1
Reactor Vessel (RV)
Components Subject to Aging Management Review

Component Type

Intended Function

Bolting

Closure flange studs, nuts, washers
and bushings

Pressure boundary

Incore housing bolting

* Flange
* Flange bolts
* Nut and washer

Pressure boundary

Other pressure boundary bolting

* Flange bolts (N6A, N6B, N7)
» CRD flange capscrews and washers

Pressure boundary

Heads and Shell

Dome

* Bottom head
» Upper head

Pressure boundary

Flanges (closure)

» Upper head
* Vessel shell

Pressure boundary

Vessel shell

* Intermediate beltline shell
* Intermediate nozzle shell
* Lower shell
» Upper shell

Pressure boundary

Nozzles and Penetrations

CRD housings

Pressure boundary

CRD stub tubes

Pressure boundary

Incore housings

Pressure boundary

Nozzles

Pressure boundary

Safe Ends, Thermal Sleeves, Flanges,

and Caps

CAP
» CRD return line (N9)

Pressure boundary

Flanges

Pressure boundary
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Table 2.3.1-1
Reactor Vessel (RV)
Components Subject to Aging Management Review
(Continued)

Component Type Intended Function
Safe ends > 4” Pressure boundary
Safe ends < 4” Pressure boundary
Thermal sleeves Pressure boundary
Weld Pressure boundary

* SLC nozzle to safe end weld (N10)

Vessel Attachments and Supports

Internal attachments Support for Criterion (a)(1) equipment

Supports Support for Criterion (a)(1) equipment

« Stabilizer pads
» Support skirt
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Table 2.3.1-2

Reactor Vessel Internals (RVI)
Components Subject to Aging Management Review

Component Type

Intended Function

Control rod guide tubes

Support for Criterion (a)(1) equipment

Core plate assembly

Support for Criterion (a)(1) equipment

Core spray lines

Flow distribution

Fuel support pieces

Support for Criterion (a)(1) equipment

Incore dry tubes

Pressure boundary

Incore guide tubes

Support for Criterion (a)(1) equipment

Jet pump assemblies

Floodable volume

Jet pump castings

Floodable volume

Shroud

Floodable volume

Shroud repair hardware

Support for Criterion (a)(1) equipment

Shroud support

Support for Criterion (a)(1) equipment

Steam dryer

Structural integrity

Top guide

Support for Criterion (a)(1) equipment
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Table 2.3.1-3

Reactor Coolant Pressure Boundary (RCPB)
Components Subject to Aging Management Review

Component Type

Intended Function

Bolting (flanges, valves, etc.)

Pressure boundary

Condensing chambers

Pressure boundary

Detector (CRD)

Pressure boundary

Drive (CRD)

Pressure boundary

Driver mount (RR)

Pressure boundary

Filter housing (CRD)

Pressure boundary

Flow elements (RR), (SLC)

Pressure boundary

Orifices (instrumentation)

Pressure boundary

Piping and fittings < 4" NPS

Pressure boundary

Piping and fittings > 4" NPS

Pressure boundary

Pump casing and cover (RR)

Pressure boundary

Pump cover thermal barrier (RR)

Pressure boundary

Restrictors (MS)

Flow control

Rupture disc (CRD)

Pressure boundary

Tank (CRD accumulator)

Pressure boundary

Thermowell

Pressure boundary

Valve bodies < 4" NPS

Pressure boundary

Valve bodies > 4" NPS

Pressure boundary
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2.3.2 Engineered Safety Features

The following systems are included in this section.

* residual heat removal

e core spray

e automatic depressurization

* high pressure coolant injection

e reactor core isolation cooling

e standby gas treatment

* primary containment penetrations

2.3.2.1 Residual Heat Removal

System Description

The purpose of the RHR system is to remove decay heat energy from the reactor under both
operational and accident conditions.

The RHR system consists of two closed loops, each loop containing two pumps in parallel, one heat
exchanger, and the necessary valves and instrumentation. The RHR heat exchanger in each loop is
cooled by the RHR service water (RHRSW) system. The RHR system has the following modes of
operation.

* low pressure coolant injection (LPCI) mode

* containment spray cooling (drywell spray and torus spray) mode
e suppression pool cooling mode

¢ shutdown cooling mode

e alternate shutdown cooling mode

* augmented fuel pool cooling mode

* emergency reactor vessel fill (RHRSW intertie) mode

e alternate shutdown mode

The LPCI mode takes suction from the suppression pool and injects flow into the core region of the
reactor vessel through one of the two reactor recirculation loops. This mode of operation is designed
to restore and maintain the water level of the reactor vessel following a loss of coolant accident.

The containment spray cooling mode takes suction from the suppression pool and injects flow into
spray headers located in the drywell and suppression chamber. This mode of operation is designed
to reduce containment pressure and temperature following a loss of coolant accident by cooling any
non-condensables and condensing any steam which may be present.
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The suppression pool cooling mode takes water from the suppression pool, passes it through the
RHR heat exchangers, and returns flow to the suppression pool. This mode of operation is designed
to remove heat which has been added to the suppression pool.

The shutdown cooling mode takes water from the reactor vessel via the reactor recirculation A loop
suction piping, passes it through the RHR heat exchangers, and returns flow to the reactor through
the recirculation lines. This mode of operation is designed to remove sensible and decay heat from
the reactor during shutdown.

The alternate shutdown cooling mode provides a cooling path if the normal shutdown cooling path is
inoperable. RHR pumps take water from the suppression pool, pass it through RHR heat
exchangers and inject into the vessel via RHR injection valves. Relief valves on the steam lines are
open to allow overflow to the suppression pool. This mode can be initiated from the control room.

The augmented fuel pool cooling mode takes water from the fuel pool cooling system, passes it
through RHR heat exchangers, and returns flow to the fuel pool cooling system. This mode of
operation is designed to assist in fuel pool cooling during reactor shutdown periods and the alternate
cooling mode of operation and is not a safety function of RHR. (See Section 2.3.3.5, Fuel Pool
Cooling.)

The emergency reactor vessel fill mode provides a cross-tie between the RHR service water system
and RHR piping loop A. The RHRSW pumps take suction from the service water system and inject
flow into the reactor vessel through RHR piping. This mode of operation is designed to provide a
source of water to keep the reactor core covered (and fill containment) in the event that core standby
cooling system (CSCS) pumps are lost due to loss of containment pressure or adequate core cooling
cannot be assured. This mode is beyond the design basis mode of operation.

The alternate shutdown mode uses the RHR alternate shutdown panel to control the minimum
valving required for vessel injection, torus cooling and shutdown cooling modes. This mode of
operation is designed to achieve and maintain cold shutdown conditions during a postulated fire in
the control room or cable vault which eliminates the normal means of control of the system.

The RHR system has the following mechanical intended functions for 10 CFR 54.4(a)(1).

* Provide manual or automatic low pressure core coolant injection (LPCI mode) to restore or
maintain reactor inventory.

¢ Provide cooling to the suppression pool.

* Provide cooling to the drywell and suppression pool via spray headers.

* Remove particulate radionuclides from the drywell to the torus to limit dose following LOCAs
involving fuel damage (newly credited function for drywell spray due to change to alternative
source term).

* Provide isolation of lines penetrating primary containment.

* Provide reactor coolant pressure boundary.
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The RHR system has the following intended function for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety function.

The RHR system has the following intended function for 10 CFR 54.4(a)(3).

* RHR system operation is credited in the Appendix R safe shutdown capability analysis for fire
protection (10 CFR 50.48).

UFSAR References

Sections 4.8 (RHR), 6.4.4 (LPCI)

Components Subject to AMR

The RHR aging management review includes components from the RDW system code and CS
system code that are in the RHR system pressure boundary.

Class 1 components with the intended function of maintaining the reactor coolant pressure boundary
are reviewed with the RCS (Section 2.3.1). Nonsafety-related portions that have the potential to
adversely affect safety-related systems or components [10 CFR 54.4(a)(2)] are reviewed with
miscellaneous systems in scope for (a)(2) (Section 2.3.3.13). Remaining RHR components are
reviewed as listed below.

Table 2.3.2-1 lists the component types that require aging management review.
Table 3.2.2-1 provides the results of the aging management review.

License Renewal Drawings

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

LRA-G-191168 LRA-G-191177
LRA-G-191172

2.3.2.2 Core Spray

System Description

The purpose of the CS system, in conjunction with other core standby cooling systems (CSCS), is to
provide adequate core cooling for all design basis break sizes up to and including a double-ended
break of the reactor recirculation system piping. The CS system provides protection to the core for a
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large break in the nuclear system when the RCIC and HPCI systems are unable to maintain reactor
vessel water level. The protection provided by the CS system also extends to a small break in which
the RCIC and HPCI systems are unable to maintain reactor vessel water level and automatic
depressurization has operated to lower reactor vessel pressure so LPCI and the CS system can
provide core cooling.

The CS system has two independent loops. Each loop consists of one centrifugal water pump driven
by an electric motor, a spray sparger in the reactor vessel above the core, and piping and valves to
convey water from the suppression pool (primary safety-related source) or condensate storage tank
(backup source) to the sparger.

The CS system has the following intended functions for 10 CFR 54.4(a)(1).

* Provide injection of water following loss of reactor coolant.
e Support primary containment isolation.
* Provide reactor coolant pressure boundary.

The CS system has the following intended function for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety function.

The CS system has the following intended function for 10 CFR 54.4(a)(3).

¢ The CS system is credited in the Appendix R safe shutdown capability analysis (10 CFR
50.48).

* The CS system is credited in the station blackout coping analysis (10 CFR 50.63).

UFSAR References

Sections 6.3, 6.4.3

Components Subject to AMR

CS components in the residual heat removal system boundary are reviewed with the RHR system
(Section 2.3.2.1). Class 1 components with the intended function of maintaining the reactor coolant
pressure boundary are reviewed with the RCS (Section 2.3.1). Nonsafety-related portions that have
the potential to adversely affect safety-related systems or components [10 CFR 54.4(a)(2)] are
reviewed with miscellaneous systems in scope for (a)(2) (Section 2.3.3.13). Remaining CS
components are reviewed as listed below.

Table 2.3.2-2 lists the component types that require aging management review.
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Table 3.2.2-2 provides the results of the aging management review.

License Renewal Drawings

Additional details for components subject to aging management review are provided in the following
license renewal drawing.

LRA-G-191168
2.3.2.3 Automatic Depressurization

System Description

The purpose of the automatic depressurization system (ADS) is to actuate nuclear system pressure
relief valves to automatically depressurize the nuclear system in the event of a loss of coolant
accident in which the HPCI system fails to deliver rated flow or where break flow exceeds HPCI
capacity (intermediate break). The depressurization of the nuclear system allows low pressure
standby cooling systems to supply enough cooling water to adequately cool the fuel.

The ADS functions as one of the core standby cooling systems. The ADS, in combination with LPCI
and CS, serves as a backup to the HPCI system.

The ADS operates four relief valves (also known as safety/relief valves, or SRVs) in the drywell
between the reactor vessel and the first isolation valve, which, together with three safety valves, are
designed to protect the nuclear system process barrier from damage due to overpressure. The relief
valves discharge to the suppression pool in the torus and provide for manual or automatic
depressurization of the system.

Each relief valve discharge is piped through its own discharge line to a point well below the minimum
water level in the suppression pool. In the suppression pool, steam is directed from relief valve
piping through a discharge device called a T-quencher, which is a perforated section of pipe
spanning a suppression pool bay. The T-quencher permits a uniform distribution of condensing
steam across a bay. The discharge lines are safety class from the torus penetration through the
T-quenchers, but not from the relief valves to the torus penetration.

Water in the line above the suppression pool water level would cause excessive pressure at the
relief valve discharge when the valve again opened. For this reason, the relief valve discharge lines
have 10" vacuum breakers to prevent water being drawn up into the line due to steam condensation
following termination of relief valve operation.

The mechanical components in the ADS are in the NB system code. System code ADS has only
EIC components and is listed in Table 2.2-1b.
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ADS has the following intended function for 10 CFR 54.4(a)(1).

* Provide reactor coolant system pressure relief.

ADS has the following intended function for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety function.

ADS has the following intended function for 10 CFR 54.4(a)(3).
e ADS operation is credited in the coping analysis for station blackout (10 CFR 50.63).
* ADS operation is credited in the Appendix R safe shutdown capability analysis for fire
protection (10 CFR 50.48).

UFSAR References

Sections 4.4 (part of the nuclear system pressure relief system) and 6.4.2

Components Subject to AMR

Class 1 components associated with the ADS function, including the relief valves, are reviewed with
the RCS (Section 2.3.1). Nonsafety-related portions that have the potential to adversely affect
safety-related systems or components [10 CFR 54.4(a)(2)] are reviewed with miscellaneous systems
in scope for (a)(2) (Section 2.3.3.13). Remaining ADS components are reviewed as listed below.

Table 2.3.2-3 lists the component types that require aging management review.
Table 3.2.2-3 provides the results of the aging management review.

License Renewal Drawings

Additional details for components subject to aging management review are provided in the following
license renewal drawing.

LRA-G-191167
2.3.2.4 High Pressure Coolant Injection

System Description

The purpose of the HPCI system is to assure that the reactor core is adequately cooled in the event
of a small break in the nuclear system and subsequent loss of coolant which does not result in rapid
depressurization of the reactor vessel. It will perform this function simultaneously with a loss of
normal auxiliary power. The HPCI system permits the reactor to be shut down while maintaining
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sufficient reactor vessel water inventory until the reactor vessel is depressurized. HPCI continues to
operate until reactor vessel pressure is below the pressure at which low pressure coolant injection
(LPCI) operation or core spray system operation can maintain core cooling.

The HPCI system consists primarily of a steam turbine assembly driving a constant-flow pump
assembly and associated piping and valves. Two sources of water are available. The system
initially is supplied from the condensate storage tank (preferred source) and automatically shifts to
the suppression pool (primary safety-related source) on low tank level. The turbine steam supply is
extracted from a main steam header upstream of the main steam isolation valves.

The HPCI system has the following intended functions for 10 CFR 54.4(a)(1).

* Provide core cooling.
* Provide reactor coolant pressure boundary.
e Support primary containment isolation.

The HPCI system has the following intended function for 10 CFR 54.4(a)(2).

¢ Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety function.

The HPCI system has the following intended functions for 10 CFR 54.4(a)(3).

* Provide water for core cooling and reactor vessel makeup following certain Appendix R fires
as credited for fire protection (10 CFR 50.48).
e The HPCI system is credited in the station blackout coping analysis (10 CFR 50.63).

UFSAR References

Section 6.3 and 6.4

Components Subject to AMR

Post-accident sampling system return lines are included in the HPCI aging management review.
See Section 2.3.3.11.

Class 1 components with the intended function of maintaining the reactor coolant pressure boundary
are reviewed with the RCS (Section 2.3.1). Nonsafety-related portions that have the potential to
adversely affect safety-related systems or components [10 CFR 54.4(a)(2)] are reviewed with
miscellaneous systems in scope for (a)(2) (Section 2.3.3.13). Remaining HPCI components are
reviewed as listed below.

Table 2.3.2-4 lists the component types that require aging management review.
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Table 3.2.2-4 provides the results of the aging management review.

License Renewal Drawings

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

LRA-5920-0870 LRA-G-191175 sheet 1
LRA-G-191167 LRA-G-191176 sheet 1
LRA-G-191169 sheets 1 and 2 LRA-191238

LRA-G-191172

2.3.2.5 Reactor Core Isolation Cooling

System Description

This description includes the reactor core isolation cooling (RCIC) system and the condensate
storage and transfer (CST) system.

The purpose of the RCIC system is to replace the normal makeup water sources to the reactor
vessel following feedwater isolation with a simultaneous loss of normal auxiliary power. Under these
circumstances, it operates automatically in time to prevent uncovering the core without the use of
any core standby cooling systems.

The RCIC system consists of a steam turbine-driven pump designed to supply water from either the
condensate storage tank or the suppression pool to the reactor via the feedwater spargers.

The purpose of the CST system is to provide a source of water to various plant systems. These
include HPCI and RCIC systems (preferred source), core spray (as a backup source or for testing),
the CRD system (backup source), and the spent fuel pool (fill and makeup source). The CST system
connects to the condensate (C) system to provide for make-up or draw-off of condensate to or from
the hotwell.

The CST system consists of the condensate storage tank, two condensate transfer pumps, and
associated piping and valves.

The RCIC system has the following intended functions for 10 CFR 54.4(a)(1).

* Provide makeup water to the reactor vessel during shutdown and isolation in order to prevent
the release of radioactive materials to the environs as a result of inadequate core cooling.

¢ Maintain integrity of reactor coolant pressure boundary.

e Support primary containment isolation.

2.0 Scoping and Screening Methodology for Identifying Structures and Components Page 2.3-21
Subject to Aging Management Review and Implementation Results



Vermont Yankee Nuclear Power Station
License Renewal Application
Technical Information

The RCIC system has the following intended function for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety function.

The RCIC system has the following intended function for 10 CFR 54.4(a)(3).

e Control vessel cooldown following certain Appendix R fires for fire protection (10 CFR 50.48).
¢ The RCIC system is credited in the station blackout coping analysis (10 CFR 50.63)

The CST system has the following intended function for 10 CFR 54.4(a)(1).

* Provide a source of water from the condensate storage tank for HPCl and RCIC.

The CST system has the following intended function for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety function.

The CST system has the following intended function for 10 CFR 54.4(a)(3).

* The CST system is credited in the Appendix R safe shutdown capability analysis
(10 CFR 50.48).

e The CST system supply for RCIC and HPCl is credited in the station blackout coping analysis
(10 CFR 50.63).

UFSAR References

Section 4.7 (RCIC) and Section 11.8.3.8 (condensate storage tank and condensate makeup and
reject systems)

Components Subject to AMR

Class 1 components with the intended function of maintaining the reactor coolant pressure boundary
are reviewed with the RCS (Section 2.3.1). Nonsafety-related portions that have the potential to
adversely affect safety-related systems or components [10 CFR 54.4(a)(2)] are reviewed with
miscellaneous systems in scope for (a)(2) (Section 2.3.3.13). Remaining RCIC and CST
components are reviewed as listed below.

Table 2.3.2-5 lists the component types that require aging management review.

Table 3.2.2-5 provides the results of the aging management review.
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License Renewal Drawings

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

LRA-G-191167 LRA-G-191175, sheet 1
LRA-G-191168 LRA-G-191176, sheet 1
LRA-G-191174 sheet 1 LRA-G-191178, sheet 1

LRA-G-191174 sheet 2

2.3.2.6 Standby Gas Treatment

System Description

The purpose of the SBGT system is to process gaseous effluent from the primary and secondary
containment when required to limit the discharge of radioactive materials to the environs and limit
exfiltration from the secondary containment during periods of primary containment isolation. This is
accomplished by two trains, each capable of maintaining a negative pressure in the secondary
containment and processing one net secondary containment volume of air per day through high
efficiency filters. The system functions as part of the secondary containment system.

The SBGT system consists of two complete independent trains, each sized to handle the full system
requirement, one a backup for the other. Each train includes a demister, electric heaters, two high
efficiency particulate (HEPA) filters, carbon adsorber, fan, and miscellaneous valves.

The SBGT system has the following intended functions for 10 CFR 54.4(a)(1).

¢ Maintain a negative pressure in the reactor building so that any air leakage will be into the
reactor building.

* Provide sufficient air filtration such that in the event of a design basis accident, release of
gaseous contaminants will not result in doses which exceed the limits specified in 10 CFR
50.67.

The SBGT system has the following intended function for 10 CFR 54.4(a)(2).

¢ Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety function.

The SBGT system has no intended functions for 10 CFR 54.4(a)(3).

UFSAR References

Sections 1.6.2.15,5.3.4
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Components Subject to AMR

Nonsafety-related portions that have the potential to adversely affect safety-related systems or
components [10 CFR 54.4(a)(2)] are reviewed with miscellaneous systems in scope for (a)(2)
(Section 2.3.3.13). Remaining SBGT components are reviewed as listed below.

Table 2.3.2-6 lists the component types that require aging management review.
Table 3.2.2-6 provides the results of the aging management review.

License Renewal Drawings

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

LRA-G-191159 sheet 2 LRA-G-191238

2.3.2.7 Primary Containment Penetrations

System Description

The purpose of primary containment penetrations is to provide the capability for rapid isolation of all
pipes or ducts which penetrate the primary containment by means which provide a containment
barrier as effective as is required to maintain leakage within permissible limits.

Mechanical penetrations for systems with a system-level aging management review are reviewed
with that system. The scope of this review is passive mechanical penetration components not
included in other system reviews. This review includes only the containment penetration portion of
these systems.

The grouping of containment isolation valves from various plant systems into one consolidated
review is appropriate as indicated in NUREG-1800, Standard Review Plan for Review of License
Renewal Applications for Nuclear Power Plants, Section 2.1.3.1.

Containment penetrations have the following intended function for 10 CFR 54.4(a)(1).
e Support primary containment isolation.
Containment penetrations have no intended functions for 10 CFR 54.4(a)(2) or (a)(3).

UFSAR References

Sections 5.2.2,5.2.3.4,5.2.3.5
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Components Subject to Aging Management Review

This evaluation includes penetrations that are part of the control rod drive (CRD) system and nuclear
boiler (NB) system, described in Section 2.3.1, and the radwaste (RDW) system and neutron
monitoring (NM) system, described in Section 2.3.3.13. Remaining containment penetrations are
reviewed with the systems with which they are associated.

The structural portions of penetrations are reviewed with the primary containment structure (Section
2.4.1). The internals of electrical penetration assemblies are reviewed with the electrical systems
(Section 2.5).

Table 2.3.2-7 lists the component types that require aging management review.
Table 3.2.2-7 provides the results of the aging management review.

License Renewal Drawings

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

LRA-G-191159 sheet 5 LRA-G-191175 sheet 1
LRA-G-191167 LRA-G-191175 sheet 2
LRA-G-191170 LRA-G-191177 sheet 1
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Table 2.3.2-1
Residual Heat Removal (RHR) System
Components Subject to Aging Management Review

Component Type Intended Function(s)
Bolting Pressure boundary
Cyclone separator Filtration

Pressure boundary
Heat exchanger (bonnet) Pressure boundary
Heat exchanger (shell) Pressure boundary
Heat exchanger (tubes) Heat transfer

Pressure boundary
Nozzle Flow control

Pressure boundary
Orifice Flow control

Pressure boundary
Piping Pressure boundary
Pump casing Pressure boundary
Strainer Filtration
Tank Pressure boundary
Thermowell Pressure boundary
Tubing Pressure boundary
Valve body Pressure boundary
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Table 2.3.2-2
Core Spray (CS) System

Components Subject to Aging Management Review

Component Type Intended Function(s)
Bolting Pressure boundary
Cyclone separator Filtration

Pressure boundary
Flow nozzle Pressure boundary
Orifice Flow control

Pressure boundary
Piping Pressure boundary
Pump casing Pressure boundary
Strainer Filtration

Pressure boundary
Tubing Pressure boundary
Valve body Pressure boundary
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Table 2.3.2-3
Automatic Depressurization System (ADS)
Components Subject to Aging Management Review

Component Type Intended Function(s)
Bolting Pressure boundary
Orifice Flow control
Pressure boundary
Piping Pressure boundary
Tubing Pressure boundary
Valve body Pressure boundary
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Table 2.3.2-4

High Pressure Coolant Injection (HPCI) System
Components Subject to Aging Management Review

Component Type

Intended Function(s)

Bearing housing

Pressure boundary

Bolting Pressure boundary
Drain pot Pressure boundary
Fan housing Pressure boundary

Filter housing

Pressure boundary

Gear box

Pressure boundary

Governor housing

Pressure boundary

Heat exchanger (bonnet)

Pressure boundary

Heat exchanger (shell)

Pressure boundary

Heat exchanger (tubes)

Heat transfer
Pressure boundary

Orifice Flow control

Pressure boundary
Piping Pressure boundary
Pump casing Pressure boundary
Sight glass Pressure boundary
Steam trap Pressure boundary
Strainer Filtration

Strainer housing

Pressure boundary

Tank Pressure boundary
Thermowell Pressure boundary
Tubing Pressure boundary

Turbine casing

Pressure boundary

Valve body

Pressure boundary
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Table 2.3.2-5
Reactor Core Isolation Cooling (RCIC) System
Components Subject to Aging Management Review

Component Type Intended Function(s)
Bolting Pressure boundary
Condenser Pressure boundary
Drain pot Pressure boundary

Filter housing

Pressure boundary

Flow indicator

Pressure boundary

Heat exchanger (bonnet) Pressure boundary

Heat exchanger (shell) Pressure boundary

Heat exchanger (tubes) Heat transfer

Pressure boundary

Orifice Flow control
Pressure boundary
Piping Pressure boundary
Pump casing Pressure boundary
Sight glass Pressure boundary

Steam heater

Pressure boundary

Steam trap

Pressure boundary

Strainer

Filtration

Strainer housing

Pressure boundary

Tank

Pressure boundary

Thermowell

Pressure boundary

Tubing

Pressure boundary

Turbine casing

Pressure boundary

Valve body

Pressure boundary
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Table 2.3.2-6

Standby Gas Treatment System (SBGT)

Components Subject to Aging Management Review

Component Type Intended Function(s)
Bolting Pressure boundary
Duct Pressure boundary
Fan housing Pressure boundary
Filter Filtration

Filter housing

Pressure boundary

Filter unit housing

Pressure boundary

Orifice

Pressure boundary

Piping Pressure boundary
Thermowell Pressure boundary
Tubing Pressure boundary
Valve body Pressure boundary
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Table 2.3.2-7
Primary Containment Penetrations (PCP)
Components Subject to Aging Management Review

Component Type Intended Function(s)
Bolting Pressure boundary
Piping Pressure boundary
Valve body Pressure boundary
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2.3.3 Auxiliary Systems

The following systems are included in this section.

» standby liquid control

* service water

* reactor building closed cooling water

e emergency diesel generator

e fuel pool cooling

o fuel oll

* instrument air

» fire protection—water

» fire protection—carbon dioxide

* heating, ventilation and air conditioning

e primary containment atmosphere control / containment atmosphere dilution
e John Deere diesel

* miscellaneous systems in scope for (a)(2)

2.3.3.1 Standby Liquid Control

System Description

The purpose of the standby liquid control (SLC) is to provide a method, independent of the
control rods, to shut down the reactor from full power and maintain the reactor subcritical during
cooldown. Maintaining subcriticality as the nuclear system cools assures that the fuel barrier is
not threatened by overheating in the event that not enough control rods can be inserted to
counteract the positive reactivity effects of a colder moderator.

The system, located in the reactor building, consists of a boron solution tank, a test water tank,
two positive-displacement pumps, two explosive valves, an ion exchanger, a flush pump, and
associated piping and valves. The liquid is piped into the reactor vessel and discharged near the
bottom of the core shroud so it mixes with the cooling water rising through the core.

The SLC system was originally not required to meet safety design basis requirements of
engineered safety feature systems because the SLC system was not required to mitigate the
consequences of a design basis accident (DBA). However, VYNPS chose to classify the SLC
system as safety-related. With the licensing change to the alternative source term, the SLC
system is credited in the LOCA analysis.

In order for the system to have a high degree of reliability, the system was designed with many
safety-related system features (e.g., components required for injection are designed to safety-
related criteria) and is powered from a safety class electrical power source. Additionally, while
the nonprocess portion of the system is designed to seismic Class Il criteria, the process portion
of the system is designed to seismic Class I.
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The SLC system has the following intended functions for 10 CFR 54.4(a)(1).

» Buffer suppression pool pH to prevent iodine re-evolution following a postulated design
basis LOCA (function required for alternative source term analysis).

Provide injection of sodium pentaborate solution from the SLC tank into the reactor.
Provide automatic isolation of the RWCU system upon SLC system initiation.

Provide reactor coolant pressure boundary.

Provide primary containment isolation.

The SLC system has the following intended function for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety
function.

The SLC system has the following intended function for 10 CFR 54.4(a)(3).

* Inject boron-10 into the reactor in a concentration and rate equivalent to that specified in
the ATWS rule (10 CFR 50.62).

UFSAR References

Section 3.8

Components Subject to Aging Management Review

Class 1 components with the intended function of maintaining the reactor coolant pressure
boundary are reviewed with the RCS (Section 2.3.1). Nonsafety-related portions that have the
potential to adversely affect safety-related systems or components [10 CFR 54.4(a)(2)] are
reviewed with miscellaneous systems in scope for (a)(2) (Section 2.3.3.13). Remaining SLC
components are reviewed as listed below.

Table 2.3.3-1 lists the component types that require aging management review.
Table 3.3.2-1 provides the results of the aging management review.

License Renewal Drawings

Additional details for components subject to aging management review are provided in the
following license renewal drawing.

LRA-G-191171
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2.3.3.2 Service Water

System Description

This description includes the service water (SW) system and the residual heat removal service
water system (RHRSW).

The purpose of the SW system is to provide cooling water to various normal and emergency
operating loads.

The SW system consists of two parallel headers which supply cooling water to turbine and
reactor auxiliary equipment. Each header is supplied by two pumps and provides cooling water
to a reactor building closed cooling water heat exchanger, RHR corner room ventilation coolers,
a diesel generator cooler, and an RHR heat exchanger (via the RHRSW pumps and piping). The
standby fuel pool cooling system is normally supplied from the SW Train B header. The header
and cross tie can be configured to be fed from the A header with B secured. Other turbine and
reactor auxiliary equipment is supplied from a line tied into both headers.

The SW system may be lined up to supply various other systems:

(1) the hotwell emergency fill line via the turbine building supply header,

(2) the fire system through its cross-connect with the service water system,

(3) the nuclear boiler system through the RHRSW intertie, and

(4) the spent fuel pool for emergency fill through a branch line from SW Train B.

Those portions of the station service water supplying safeguard equipment and the unisolable
portions of the service water system are of Class | seismic design.

The alternate cooling system (ACS) is not a system in the site component database; however, it
is described in UFSAR Section 10.8 and is included in this evaluation for clarification as a mode
of operating the service water system. The purpose of the ACS is to provide a source of cooling
water upon loss of the service water pumps. The RHR system will operate in this mode as if the
plant were being supplied with river water and will function to safely remove sensible and decay
heat from the reactor.

The ACS provides an adequate heat sink to remove decay heat and sensible heat from the
primary system so that the reactor can be safely shut down in the unlikely event of loss of Vernon
Pond, flooding of the service water intake structure, or fire in the service water intake structure
which disables all four service water pumps. It also provides an adequate heat sink for removing
decay heat from spent fuel elements in the fuel pool and other miscellaneous heat loads while
maintaining safe shutdown conditions for the scenarios described above. Adequate water
storage facilities are available to accommodate system losses for a period of one week in the
event of a loss of Vernon Pond.
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During ACS operation, the following components from various systems are in use: cooling tower
water deep basin, a cooling tower cell (CT2-1) and fan; RHRSW pumps and pump motor
coolers; RHR motor coolers, RHR and diesel generator heat exchangers; ECCS room coolers
(RRUs 7-8); and associated piping and valves. Cooling water is supplied by gravity flow from
the cooling tower deep basin to the RHRSW pumps. Water is then pumped to the RHR and
diesel generator heat exchangers, ECCS room coolers (RRUs 5-8), SFPCS heat exchangers,
and auxiliary components, and, except for the RHRSW pump motor bearing coolers, returned to
the cooling tower where the latent heat is transferred to the atmosphere. (RRUs 5 and 6 cooling
function is nonsafety-related; however, the cooling units remain Safety Class 3 because of their
service water pressure boundary interface.)

RHR pump seal coolers are normally supplied by RBCCW, not service water. However, in ACS
operation, the seal coolers are manually realigned to be supplied by the ACS.

The ACS has the safety function of providing an alternate means of cooling in the unlikely event
that the service water pumps become inoperable. The components included in the system are
VYNPS Safety Class 3 but the system is not designed to accept the consequences of a design
basis loss-of-coolant accident. It is also not single failure-proof.

The purpose of the RHRSW system is to transfer heat from the RHR system during normal
operation and under accident conditions.

The RHRSW system consists of four RHRSW pumps, two RHR heat exchangers and the piping,
valves, and instrumentation necessary to ensure system operation. The RHRSW pumps are
supplied from the SW system. The cooling water is then pumped through the RHR heat
exchangers and is returned to the SW system.

The RHRSW to RHR intertie consists of two motor-operated valves and a check valve in series
between an RHRSW line and an RHR heat exchanger discharge line. Although not a safety
design requirement of the RHRSW system, this safety-related intertie provides a defense-in-
depth capability for the injection of filtered river water into the core in the event that no other
reactor water sources are available.

The SW system has the following intended functions for 10 CFR 54.4(a)(1).

* Provide cooling water to the EDG coolers, the RHRSW pumps, standby fuel pool cooling
heat exchangers, RBCCW heat exchangers, and RHR corner room ventilation coolers.
This includes the structural integrity functions for coils in RRUs 5 and 6.

Provide isolation of major non-essential loads during and following DBAs.

Provide heated water to prevent freezing in the deep basin.

Maintain higher tube-to-shell heat exchanger pressure to limit radioactive releases.
Support alternate cooling mode of operation during loss of Vernon Pond, a fire or flood in
the intake structure, or an upstream dam failure.

* Provide secondary containment isolation.

2.0 Scoping and Screening Methodology for Identifying Structures and Components Page 2.3-36
Subject to Aging Management Review and Implementation Results



Vermont Yankee Nuclear Power Station
License Renewal Application
Technical Information

The SW system has the following intended functions for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety
function.

The SW system has the following intended functions for 10 CFR 54.4(a)(3).

¢ Use of the SW system and the ACS mode of operation are credited in the Appendix R
safe shutdown capability analysis (10 CFR 50.48).

The RHRSW system has the following intended functions for 10 CFR 54.4(a)(1).

* Provide service water to the RHR heat exchangers during a DBA or normal shutdown.

* Maintain isolation of RHRSW from direct injection into the RHR flow path through the
intertie.

¢ Provide service water to support the alternate cooling mode of operation should all
service water pumps become inoperable.

* Maintain cooling water pressure on the RHR heat exchanger tube side (SW) higher than
the shell side (RHR) pressure so that tube leakage does not allow RHR water into the SW
system. Although this function does not meet the SR criterion of 10 CFR 54.4(a)(1), itis
conservatively considered a safety function for purposes of evaluation.

The RHRSW system has the following intended function for 10 CFR 54.4(a)(2).
* Maintain integrity of nonsafety-related components such that no physical interaction with

safety-related components could prevent satisfactory accomplishment of a safety
function.

The RHRSW system has the following intended functions for 10 CFR 54.4(a)(3).

* The RHRSW system is credited in the Appendix R safe shutdown capability analysis
(10 CFR 50.48).

UFSAR References

Sections 10.6, 10.7, and 10.8

Components Subject to Aging Management Review

The portion of the RHRSW system that supplies the RHR pump motor seal coolers during ACS
operation is reviewed with RBCCW (Section 2.3.3.3). Nonsafety-related portions that have the
potential to adversely affect safety-related systems or components [10 CFR 54.4(a)(2)] are
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reviewed with miscellaneous systems in scope for (a)(2) (Section 2.3.3.13). Remaining SW and
RHRSW components are reviewed as listed below.

Table 2.3.3-2 lists the component types that require aging management review.
Table 3.3.2-2 provides the results of the aging management review.

License Renewal Drawings

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

LRA-G-191159 sheets 1 and 2 LRA-G-191173 sheet 2
LRA-G-191172 LRA-5920-4147

2.3.3.3 Reactor Building Closed Cooling Water

System Description

The purpose of the RBCCW system is to supply demineralized water to the reactor building
auxiliary equipment systems from a closed cooling loop. The RBCCW system is used to cool
equipment which may contain radioactive fluids. The service water system provides the heat
sink for the RBCCW system.

The RBCCW system is a closed cooling loop containing two 100% capacity heat exchangers and
two 100% capacity pumps with a chemical feeder, an expansion (surge) tank, and associated
valves and piping. RBCCW heat exchanger discharge is divided into four parallel cooling loops.
One loop provides cooling water to equipment within primary containment. Primary containment
isolation is achieved with a check valve on the inlet to primary containment, a motor-operated
valve on the outlet from primary containment, and closed loop piping inside containment. The
second loop provides cooling water to reactor water clean-up system nonregenerative heat
exchangers, clean-up system pump coolers, sample coolers, and fuel pool heat exchangers.
The third loop provides cooling water to residual heat removal (RHR) pump seal coolers,
radwaste building holding pump coolers, control rod drive pump coolers, and fuel pool
demineralizer air compressor heat exchanger. This loop can also be served during the alternate
cooling mode of operation by manual repositioning of valves. The fourth loop provides cooling
for the primary containment air compressor.

The RBCCW cooling function is not a safety function. Fuel pool cooling is not a safety function of
RBCCW since the safety-related standby fuel pool cooling (SBFPC) system uses service water
as a heat sink. RBCCW supplies the heat sink for the nonsafety-related fuel pool cooling (FPC)
system. RHR pump seal cooling is normally provided by RBCCW, not service water. This
function is not a safety function for RBCCW since RHR pump seal cooling is not required to
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support hot safe shutdown. However, if the service water pumps are inoperable and alternate
cooling is in service (see description of alternate cooling mode in Section 2.3.3.2), the RHR
pump seal coolers are manually aligned to the service water supplied by ACS. Under these
conditions (loss of Vernon Pond, flooding of the service water intake structure, or fire in the
service water intake structure which disables all four service water pumps), RHR pump seal
cooling is a safety function provided by service water via ACS, and the RBCCW system piping
which provides for seal cooling to be supplied by ACS performs the safety function of maintaining
system integrity for the service water.

The RBCCW system has the following intended functions for 10 CFR 54.4(a)(1).

* Provide a primary containment pressure boundary for RBCCW piping.

* Provide an isolation barrier from the service water system via the RBCCW heat
exchanger tubes to prevent reactor building flooding.

¢ Provide flow path for service water to RHR pump seals during an alternate cooling
scenario.

The RBCCW system has the following intended function for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety
function.

The RBCCW system has the following intended function for 10 CFR 54.4(a)(3).

* Provide flow path for service water to RHR pump seals during an alternate cooling
scenario. Alternate cooling is credited for fire protection (10 CFR 50.48).

UFSAR References

Section 10.9

Components Subject to Aging Management Review

The portion of the RHRSW system that supplies the RHR pump motor seal coolers during ACS
operation is reviewed with RBCCW. Reactor recirculation pump seal water coolers are reviewed
with RBCCW.

Jacket water heat exchangers integral to the reactor recirculation pump covers are reviewed with
the RCS (Section 2.3.1). The RBCCW heat exchanger tubes perform a pressure boundary
function for the service water system and are therefore reviewed with SW (Section 2.3.3.2).
Nonsafety-related portions that have the potential to adversely affect safety-related systems or
components [10 CFR 54.4(a)(2)] are reviewed with miscellaneous systems in scope for (a)(2)
(Section 2.3.3.13). Remaining RBCCW components are reviewed as listed below.
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Table 2.3.3-3 lists the component types that require aging management review.
Table 3.3.2-3 provides the results of the aging management review.

License Renewal Drawings

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

LRA-191159 sheet 1 LRA-191159 sheet 3
LRA-191159 sheet 2 LRA-191159 sheet 5

2.3.3.4 Emergency Diesel Generator

System Description

This description includes the emergency diesel generator (DG) system and the diesel lube oil
(DLO) system.

The purpose of the DG system is to provide Class 1E electrical power to the emergency buses in
a loss of normal power (LNP) condition or a loss of coolant accident (LOCA) coincident with LNP/
degraded grid voltage at the emergency buses and to be available to provide Class 1E electrical
power to the emergency buses in a LOCA with normal power available. The diesel generator
and auxiliary systems will start and be in standby during a LOCA.

Two standby diesel-driven generators are provided. The diesel generator auxiliaries consist of
air/jacket water cooling, starting air, fuel oil, lube oil, and combustion air and exhaust.

The purpose of the DLO system is to provide for storage of diesel lube oil and provide for pre-
lube of the diesel generators.

The DLO system consists of two pre-lube oil pumps and two lube oil day tanks only (the DLO
system in the component database has only these four components). Remaining components
that supply the lube oil required during EDG operation are in the DG system.

The small AC motor-driven pre-lube pumps are provided for pre-lubing the engines prior to
manual (non-emergency) starts to ensure adequate engine bearing life. During an emergency
start, the pre-lube pumps do not operate, but they are required to maintain a pressure boundary.

The DG system has the following intended function for 10 CFR 54.4(a)(1).

* Provide a self-contained onsite AC power source capable of supplying emergency loads
via 4kV vital buses for safe shutdown of the reactor following postulated accidents.
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The DG system has the following intended function for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety
function.

The DG system has the following intended function for 10 CFR 54.4(a)(3).

* The DG system is credited in the Appendix R safe shutdown capability analysis (10 CFR
50.48).

The DLO system has the following intended function for 10 CFR 54.4(a)(1).

* Provide lube oil for EDG operation.

The DLO system has the following intended function for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety
function.

The DLO system has the following intended function for 10 CFR 54.4(a)(3).
* Provide lube oil for EDG operation, which is credited for fire protection (10 CFR 50.48).

UFSAR References

Section 8.5

Components Subject to Aging Management Review

Components that supply fuel oil are reviewed with the fuel oil system (Section 2.3.3.6). While
the tube and shell side of the jacket water, air coolant, and lube oil heat exchangers are included
in this aging management review, the portions of the service water (SW) system beyond the
service water inlet and outlet nozzles on the heat exchangers are reviewed with the service water
system (Section 2.3.3.2). Remaining DG and DLO components are reviewed as listed below.

Table 2.3.3-4 lists the component types that require aging management review.

Table 3.3.2-4 provides the results of the aging management review.
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License Renewal Drawings

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

LRA-G-191160 sheet 7 LRA-5920-4150
LRA-5920-4147

2.3.3.5 Fuel Pool Cooling

System Description

VYNPS has a nonsafety-related normal fuel pool cooling system (FPC) that was part of the
original plant configuration. In the late 1980's a safety-related standby fuel pool cooling
subsystem was added (SBFPC). This description includes both systems plus the FPC filter-
demineralizer (FPFD) system and the Boral in the spent fuel racks.

The purpose of the FPC system is to remove the decay heat released from the spent fuel
elements. During normal operation, the system maintains a specified fuel pool water
temperature, purity, water clarity, and water level. The system cools the fuel storage pool by
transferring the spent fuel decay heat through heat exchanger(s) to the reactor building closed
cooling water system.

The FPC system consists of two circulating pumps connected in parallel, two heat exchangers,
and associated piping and valves. Water purity and clarity in the storage pool, reactor well, and
dryer-separator storage pit are maintained by filter-demineralizers that are components in the
FPFD system.

The purpose of the SBFPC system is to maintain pool temperature during a design basis
accident (which includes concurrent loss-of-coolant accident, loss of off-site power, and single
failure) or should an unusually high spent fuel decay heat load be placed in the pool.

The SBFPC system is a two-train, seismic Class |, safety-related system designed to prevent a
single active failure from disabling both trains. The system consists of two pumps and two heat
exchangers which are normally lined up as two parallel trains in a standby mode to the normal
fuel pool cooling system. Itis designed to be remotely placed in operation from the control room.
This portion of the system cools the fuel storage pool by transferring the spent fuel decay heat to
the service water system. The pumps circulate the pool water from the spent fuel storage pool,
through the heat exchangers and back into the fuel pool.

The purpose of the FPFD is to maintain the purity of the spent fuel pool water. This is
accomplished by minimizing corrosion product buildup and controlling water clarity; minimizing
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fission product contamination in the water; and providing a means for controlled removal of
water from the fuel pool to the condensate storage and transfer system.

The system consists of two filter-demineralizers and associated equipment for replacing spent
filter medium. Pool water circulates in a closed loop from the spent fuel storage pool or reactor
well, through the heat exchangers(s) and filter demineralizer(s), and returning to the fuel pool or
reactor well. The filter-demineralizers are located in the radwaste building.

Boral sheets are used in the spent fuel storage pool to provide neutron absorption.
The FPC system has the following intended function for 10 CFR 54.4(a)(1).

¢ Maintain fuel pool water level above the fuel.
e Support flow path for safety-related standby fuel pool cooling system. (The fuel pool
cooling function of the FPC system is not a safety function.)

The FPC system has the following intended function for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety
function.

The FPC system has the following intended function for 10 CFR 54.4(a)(3).

* Support flow path for safety-related standby fuel pool cooling system, which is credited in
the Appendix R analysis.

The SBFPC system has the following intended functions for 10 CFR 54.4(a)(1).

* Remove decay heat released from spent fuel elements.
¢ Provide an alternate source of water (service water crosstie) to the fuel pool to maintain
adequate water level.

The SBFPC system has the following intended function for 10 CFR 54.4(a)(2).
* Maintain integrity of nonsafety-related components such that no physical interaction with

safety-related components could prevent satisfactory accomplishment of a safety
function.

The SBFPC system has the following intended function for 10 CFR 54.4(a)(3).

* The system is credited in the Appendix R safe shutdown capability analysis (10 CFR
50.48).
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The FPFD system has no intended functions for 10 CFR 54.4(a)(1).
The FPFD system has the following intended function for 10 CFR 54.4(a)(2).

* Maintain integrity of nonsafety-related components such that no physical interaction with
safety-related components could prevent satisfactory accomplishment of a safety
function.

The FPFD system has no intended functions for 10 CFR 54.4(a)(3).
Boral has the following intended function for 10 CFR 54.4(a)(1).

¢ Provide neutron absorption.
Boral has no intended functions for 10 CFR 54.4(a)(2) or (a)(3).

UFSAR References

Section 10.3 (Boral in the spent fuel pool storage racks), 10.5

Com