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CHARLES H. CRUSE Baltimore Gas and Electric Company

; ; Calvert Cliffs Nuclear Power Plant
xﬁgeﬂrreségggy 1650 Calvert Cliffs Parkway
Lusby, Maryland 20657
4104954455
April 8, 1998

U.S. Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION: Document Control Desk

SUBJECT: Calvert Cliffs Nuclear Power Plant

Unit Nos. 1 & 2; Docket Nos. 50-317& 50-318
Applicadtion for License Renewal

Baltimore Gas and Electric Company (BGE) hereby applies, pursuant to the provisions of Title 10 of the
Code of Federal Regulations, Part 54 (10 CFR Part 54), for the renewal of the operating licenses for
Calvert Cliffs Nuclear Power Plant (CCNPP) Units 1 and 2, issued pursuant to Section 104b of the
Atomic Energy Act of 1954, as amended. Baltimore Gas and Electric Company requests that the
licenses be extended 20 years beyond the current expiration dates. Pursuant to 10 CFR 54. 17(a) and
10 CFR 50.4(b)(3), the original and 13 copies are provided for an acceptance review. In addition,
26 copies of the environmental report (Volume 3 of the application) are included per 10 CFR 5 1.55(a).

This application for the renewal of the operating licenses for CCNPP Units 1 and 2 contains the
information pursuant to the provisions of 10 CFR Part 54 for contents of an application. The following

items, previously submitted as attachments to References (a) through (m), are included herein,
technically unchanged

. The Integrated Plant Assessment (IPA) Methodology and the responses to the associated requests
for additional information

e The The Limited Aging Analyses Evaluation; and
¢ The 35 system and commodity reports reflecting the IPA results.

All other parts of this application are submitted herein for the first time. The enclosed material is
organized as follows:
Attachment (1) - General Information, Technical Information, and Technical Specifications.

1.0 General Information - Sections 1.0 through 1.10.
Appendix A - Technical Information - Sections 1.0 through 6.4.
Appendix B - UFSAR Supplement

Appendix C - Technical Specifications

Attachment (2) - Applicant’s Environmental Report - Operating License Renewal Stage
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The content and format for system and commodity reports, and the environmental report, were based on the
templates developed by BGE and NRC, through public meetings, as accepted or acknowledged by NRC in
References (n) through (p).

As required by 10 CFR 54.21(b), current licensing basis changes, which have a material effect on the
content of this application, will be identified at least annually while the application is under review.
Baltimore Gas and Electric Company intends to provide the first update to this application on or before
April 8, 1999.

Baltimore Gas and Electric Company is pleased to be involved in a new regulatory process that will be the
stepping stone for the future of nuclear power in the United States, made possible by the rule-making
carried through by the NRC. Baltimore Gas and Electric Company also appreciates the cooperation of the
NRC Staff with BGE in determining appropriate level of detail, format, and content for this application.
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We look forward to working with the NRC in our continued pursuit of license renewal. Should you have
questions regarding this matter, we will be pleased to discuss them with you.

Very truly yours,

STATE OF MARYLAND
: TO WIT:
COUNTY OF CALVERT

I, Charles H. Cruse, being duly sworn, state that I am Vice President - Nuclear Energy, Baltimore Gas and
Electric Company (BGE), and that I am duly authorized to execute and file this response on behalf of BGE.
To the best of my knowledge and belief, the statements contained in this document are true and correct. To
the extent that these statements are not based on my personal knowledge, they are based upon information
provided by other BGE employees and/or consultants. Such information has been reviewed in accordance
with company practice and I believe it to be reliable.

Subscribed and sworn before me, a Notary Public in and for the State of Maryland and County of Calvert,
this 8th day of April, 1998.

WITNESS my Hand and Notarial Seal:

Donna L. McCready, Notary Public

My Commission Expires:

Date
CHC/DLS/dIm
Attachment: (1) General Information, Technical Information, and Technical Specifications
(2) Applicant’s Environmental Report - Operating License Renewal Stage

cc: R. S. Fleishman, Esquire Resident Inspector, NRC

J. E. Silberg, Esquire J. H. Walter, PSC

A. W. Dromerick, NRC C. I. Grimes, NRC

Director, Project Directorate I-1, NRC D. L. Solorio, NRC

H. J. Miller, NRC C. M. Craig, NRC

R. I. McLean, DNR D. R. Lewis, Esquire
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REFERENCES:

(a) Letter from Mr. R. E. Denton (BGE) to NRC Document Control Desk, dated January 1, 1996,
“Revision 1 to Integrated Plant Assessment Methodology”

(b) Letter from Mr. R. E. Denton (BGE) to NRC Document Control Desk, dated
December 15, 1995, “Response to Request for Additional Information (RAI) Concerning the
Baltimore Gas and Electric Company Report Entitled, Integrated Plant Assessment Methodology,
dated August 18, 1995”

(¢) Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk, dated May 23, 1997,
“Request for Review and Approval of System and Commodity Reports for License Renewal”

(d) Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk, dated July 30, 1997,
“Request for Review and Approval of System Reports for License Renewal”

(e) Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk, dated July 30, 1997,
“Request for Review and Approval of Reactor Pressure Vessels and Control Element Drive
Mechanisms/Electrical System and Commodity Reports for License Renewal”

() Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk, dated July 30, 1997,
“Request for Review and Approval of Commodity Report on Environmentally Qualified
Equipment for License Renewal”

(g) Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk, dated August 21, 1997,
“Request for Review and Approval of System and Commodity Reports for License Renewal”

(h)  Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk, dated October 22, 1997,
“Request for Review and Approval of System and Commodity Reports for License Renewal”

(i)  Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk, dated November 14, 1997,
“Request for Review and Approval of System and Commodity Reports for License Renewal”

(G)  Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk, dated December 17, 1997,
“Request for Review and Approval of System Reports for License Renewal”

(k)  Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk, dated January 21, 1998,
“Request for Review and Approval of System and Commodity Reports for License Renewal”

(I)  Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk, dated March 3, 1998,
“Request for Review and Approval of System and Commodity Reports for License Renewal”

(m) Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk, dated March 27, 1998,
“Request for Review and Approval of Commodity and System Reports and the Time-Limited
Aging Analyses Evaluation for License Renewal”

(n) Letter from Mr. S. C. Flanders (NRC), dated March 4, 1997, “Summary of Meeting with
Baltimore Gas and Electric Company (BGE) on BGE License Renewal Activities”

(o) Memorandum from Ms. C. M. Craig (NRC) to Mr. D. B. Matthews (NRC), dated
June 16, 1997, “Summary of Senior Management Meeting with Baltimore Gas and Electric
Company (BGE) to Discuss License Renewal Environmental Report (ER) Template Process”

(p) Memorandum from Ms. C. M. Craig (NRC) to Mr. D. B. Matthews (NRC), dated

August 21, 1997, “Summary of Severe Accident Mitigation Alternatives (SAMA) Methodology
Meeting with Baltimore Gas and Electric Company (BGE)”
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1.0 GENERAL INFORMATION

1.0
1.1

1.2

1.3

1.4

GENERAL INFORMATION

Name of Applicant

Baltimore Gas and Electric Company

Address of Applicant

Baltimore Gas and Electric Company
P.O. Box 1475
Baltimore, Maryland 21203-1475

Description of Business of Applicant

Baltimore Gas and Electric Company is an investor-owned utility engaged primarily in the
business of producing and selling electricity and purchasing and selling natural gas. The
Company, which was the first gas utility and one of the first electric utilities in the United States,
serves an area that includes Baltimore City and all or part of 10 Central Maryland counties. The
area served with electricity approximates 2,300 square miles with more than 1.1 million
customers, while the area served with gas includes 600 square miles with more than 565,000
customers.

To service this area, the Company operates 10 electric generating plants in Central Maryland,
including Calvert Cliffs Nuclear Power Plant (CCNPP). The Company also maintains
shared ownership of three generating facilities in Pennsylvania. In addition, the Company
is also a member of the Pennsylvania-New Jersey-Maryland Interconnection, a power pool
interconnecting the transmission systems of eight energy companies. The Company’s gas
business purchases, transports, and sells natural gas through two gas plants and nine gate
stations.

The Company’s diversified business subsidiaries are organized into three groups, as follows:

* Constellation Holdings Companies - our power generation, financial investment, and real
estate businesses;

* Constellation Energy Solutions™, Inc. and Subsidiaries - our energy marketing businesses;
and

* BGE Home Product & Services, Inc. and Subsidiaries - our home products and commercial
building systems businesses.

Legal Status and Organization

Baltimore Gas and Electric Company is a public utility incorporated under the laws of the State
of Maryland with its principal office located in Baltimore, Maryland at the address stated above.
Baltimore Gas and Electric Company is not owned, controlled, or dominated by an alien, a
foreign corporation, or foreign government. Baltimore Gas and Electric Company makes this
application on its own behalf and is not acting as an agent or representative of any other person.

Application for License Renewal 1-1 Calvert Cliffs Nuclear Power Plant
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1.0 GENERAL INFORMATION

The names and business addresses of BGE’s directors and principal officers, all of whom are
citizens of the United States, are as follows:

Directors:

Mr. Christian H. Poindexter

Chairman of the Board, President & Chief Executive Officer
Baltimore Gas and Electric Company

P.O. Box 1475

Baltimore, MD 21203-1475

Mr. H. Furlong Baldwin

Chairman of the Board & Chief Executive Officer
Mercantile Bankshares Corporation

P.O. Box 1477

Baltimore, MD 21203

Mrs. Beverly B. Byron
4000 Cathedral Ave., N.W. - #848-B
Washington, DC 20016

Mr. J. Owen Cole

Director, First Maryland Bancorp

Chairman, First National Bank of Md. Trust Committee
P.O. Box 1596

Baltimore, MD 21203

Mr. Dan A. Colussy
1318 Kinloch Circle
Arnold, MD 21012

Mr. Edward A. Crooke

Vice Chairman - BGE

Chairman of the Board, President & Chief Executive Officer -
Constellation Enterprises™, Inc.

Baltimore Gas and Electric Company

P.O. Box 1475

Baltimore, MD 21203

Mr. James R. Curtiss, Esq.
Partner - Winston & Strawn
1400 L Street, N.W.
Washington, DC 20005-3502

Mr. Jerome W. Geckle
Chairman of the Board (Ret.)
PHH Corporation

P.O. Box 305

Maryland Line, MD 21105

Application for License Renewal 1-2 Calvert Cliffs Nuclear Power Plant
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1.0 GENERAL INFORMATION

Dr. Freeman A. Hrabowski, 111

President

University of Maryland Baltimore County
1000 Hilltop Circle

Baltimore, MD 21250

Ms. Nancy Lampton

Chairman and Chief Executive Officer

American Life and Accident Insurance
Company of Kentucky

3 Riverfront Plaza

Louisville, Kentucky 40202

Mr. George V. McGowan

Chairman of the Executive Committee of
Baltimore Gas and Electric Company

P.O. Box 1475

Baltimore, MD 21203

George L. Russell, Jr., Esq.
Partner

Piper & Marbury

1100 Charles Center South
36 South Charles Street
Baltimore, MD 21201

Mr. Michael D. Sullivan
Chairman

Golf America Stores

10001 Franklin Square Drive
Baltimore, MD 21236

Principal Officers:

Mr. Christian H. Poindexter

Chairman of the Board, President & Chief Executive Officer
Baltimore Gas and Electric Company

P.O. Box 1475

Baltimore, MD 21203-1475

Edward A. Crooke

Vice Chairman - BGE

Chairman of the Board, President & Chief Executive Officer -
Constellation Enterprises™, Inc.

Baltimore Gas and Electric Company

P.O. Box 1475

Baltimore, MD 21203-1475
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1.0 GENERAL INFORMATION

Robert E. Denton

Executive Vice President-Generation
Baltimore Gas & Electric Company
1650 Calvert Cliffs Parkway

Lusby, MD 20657

Frank O. Heintz

Executive Vice President-Utility Operations
Vice President - Gas

Baltimore Gas & Electric Company

P.O. Box 1475

Baltimore, MD 21203-1475

Thomas F. Brady

Vice President, Customer Service & Distribution
Baltimore Gas and Electric Company

P.O. Box 1475

Baltimore, MD 21203-1475

Charles H. Cruse

Vice President - Nuclear Energy
Baltimore Gas and Electric Company
1650 Calvert Cliffs Parkway

Lusby, MD 20657-4702

Carserlo Doyle

Vice President - Electric Interconnection and Transmission
Baltimore Gas and Electric Company

P.O. Box 1475

Baltimore, MD 21203-1475

Linda D. Miller

Vice President - Management Services
Baltimore Gas and Electric Company
P.O. Box 1475

Baltimore, MD 21203-1475

Ronald W. Lowman

Vice President - Fossil Energy
Baltimore Gas and Electric Company
Fort Smallwood Road Complex

1000 Brandon Shores Road
Baltimore, MD 21226

Application for License Renewal 1-4 Calvert Cliffs Nuclear Power Plant
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1.0 GENERAL INFORMATION

Gregory C. Martin

Vice President - General Services
Baltimore Gas and Electric Company
P.O. Box 1475

Baltimore, MD 21203-1475

David A. Brune

Vice President & Chief Financial Officer - Finance and Accounting
Baltimore Gas and Electric Company

P.O. Box 1475

Baltimore, MD 21203-1475

Stephen F. Wood

Vice President - BGE

President & Chief Executive Officer - Constellation Energy
Projects & Services

Baltimore Gas and Electric Company

P.O. Box 1475

Baltimore, MD 21203-1475

Sharon S. Hostetter

Vice President - Marketing and Sales
Baltimore Gas and Electric Company
P.O. Box 1475

Baltimore, MD 21203-1475

Richard M. Bange, Jr.

Controller - Accounting

Baltimore Gas and Electric Company
P.O. Box 1475

Baltimore, MD 21203-1475

Thomas E. Ruszin, Jr.

Treasurer - Accounting

Baltimore Gas and Electric Company
P.O. Box 1475

Baltimore, MD 21203-1475

1.5 Class and Period of License Applied For

The Company requests renewal of the Class 104b operating licenses for CCNPP Units 1 and 2
(license numbers DPR-53 and DPR-69) for a period of 20 years beyond the expiration of the
current licenses, currently midnight, July 31, 2014, and midnight, August 13, 2016, respectively.
This request includes application for renewal of those source, special nuclear material, and by-
product licenses that are combined in the operating licenses.

The nuclear station, known as CCNPP Units 1 and 2, is located on the west shore of the
Chesapeake Bay in Calvert County, Maryland, some 45 miles southeast of Washington, DC, and

Application for License Renewal 1-5 Calvert Cliffs Nuclear Power Plant
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1.0 GENERAL INFORMATION

1.6

1.7

1.8

1.9

60 miles south of Baltimore. Operation of the twin Combustion Engineering pressurized-water
reactors results in an approximate net electrical output of 845 megawatts for each reactor. Details
concerning the plant and the site are contained in the Updated Final Safety Analysis Report for
Calvert Cliffs Nuclear Power Plant Units 1 and 2.

Construction Dates

The Company does not propose to construct or alter a production or utilization facility solely for
the purpose of this application.

Regulatory Agencies

The Public Service Commission of Maryland has jurisdiction over the rates and services provided
by the Company’s utility operations. Their address is:

Public Service Commission of Maryland
6 St. Paul Centre
Baltimore, MD 21202-6806

Local News Publications

Local news publications that circulate in the area around CCNPP and that are considered
appropriate to give reasonable notice of the application are:

Calvert Independent Newspaper P.O. Box 910
Prince Frederick, MD 20678

Calvert County Recorder P.O. Box 485
Prince Frederick, MD 20678

Enterprise Newspaper P.O. Box 700
Lexington Park, MD 20653

Indemnity Agreement

The current indemnity agreement (B-70) for licenses DPR-53 and DPR-69 does not contain a
specific expiration term. Expiration is expressed in terms of the time of the expiration of the
licenses specified. Therefore, conforming changes to account for the expiration term of the
proposed renewed licenses are unnecessary.

Application for License Renewal 1-6 Calvert Cliffs Nuclear Power Plant
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1.0 GENERAL INFORMATION

1.10 Communications

All communications to the applicant pertaining to this application should be sent to:

Mr. Charles H. Cruse

Vice President - Nuclear Energy
Baltimore Gas and Electric Company
Calvert Cliffs Nuclear Power Plant
1650 Calvert Cliffs Parkway

Lusby, MD 20657-4702

In addition, it is requested that copies be sent to the Company’s General Counsel and Washington
counsel:

Mr. Robert S. Fleishman, Esquire
General Counsel

Baltimore Gas and Electric Company
P.O. Box 1475

Baltimore, MD 21203-1475

Mr. David R. Lewis, Esquire

Shaw, Pittman, Potts and Trowbridge
2300 N Street, NW

Washington, DC 20037

Application for License Renewal 1-7 Calvert Cliffs Nuclear Power Plant
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APPENDIX A - TECHNICAL INFORMATION

1.0 INTRODUCTION

This appendix contains the Integrated Plant Assessment (IPA) Methodology, the Time Limited Aging
Analyses evaluation, and the IPA results. The IPA results were produced and formatted in accordance with
the Methodology and the template developed by Baltimore Gas and Electric Company and NRC staff.

The contents of Appendix A, beyond this introduction, are as follows:

2.0
2.0A
2.1

3.1

3.1A
3.2

33A
3.3B
3.3C
3.3D
3.3E

4.1
4.2
4.3

5.1
5.2
53
54
5.5
5.6
5.7
5.8
59
5.10
5.11A
5.11B
5.11C

5.12

5.13
5.14
5.15
5.16
5.17
5.18

Integrated Plant Assessment Methodology
Responses to Request for Additional Information for the [IPA Methodology
Time-Limited Aging Analyses

Component Supports

Piping Segments that Provide Structural Support

Fuel Handling Equipment and Other Heavy Load Handling Cranes

Primary Containment

Turbine Building Structure

Intake Structure

Miscellaneous Tank and Valve Enclosures

Auxiliary Building and Safety Related Diesel Generator Building Structures

Reactor Coolant System
Reactor Pressure Vessels and Control Element Drive Mechanisms/Electrical System
Reactor Vessel Internals System

Auxiliary Feedwater System

Chemical and Volume Control System

Component Cooling System

Compressed Air System

Containment Isolation Group

Containment Spray System

Diesel Fuel Oil System

Emergency Diesel Generator System

Feedwater System

Fire Protection

Auxiliary Building Heating and Ventilation System
Primary Containment Heating and Ventilation System
Control Room and Diesel Generator Buildings’ Heating, Ventilating, and Air Conditioning
Systems

Main Steam, Steam Generator Blowdown, Extraction Steam, and Nitrogen and Hydrogen
Systems

NSSS Sampling System

Radiation Monitoring System

Safety Injection System

Saltwater System

Service Water System

Spent Fuel Pool Cooling System

Application for License Renewal 1 Calvert Cliffs Nuclear Power Plant
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APPENDIX A - TECHNICAL INFORMATION

6.1 Cables

6.2 Electrical Commodities

6.3 Environmentally Qualified Equipment
6.4 Instrument Lines

Application for License Renewal 2 Calvert Cliffs Nuclear Power Plant
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APPENDIX A - TECHNICAL INFORMATION
2.0 - INTEGRATED PLANT ASSESSMENT METHODOLOGY

1.0 INTRODUCTION

The purpose of this Methodology is to document the plant-specific process used for conducting the
Integrated Plant Assessment (IPA) for Aging and the Time-Limited Aging Analysis (TLAA)
Review for the Calvert Cliffs Nuclear Power Plant (CCNPP) in order to produce the information
specified in the License Renewal (LR) Rule Section 54.21 (Contents of Application - Technical
Information).

During the performance of the IPA process steps described in this methodology, all plant structures
and components (SCs) which are subject to aging management review (AMR) are identified. For
the identified SCs, justification is developed that demonstrates that the effects of aging on the
intended functions of these SCs are adequately managed (see definitions).

In addition to the IPA process, this methodology describes the TLAA review process which
complements the IPA. This review identifies TLAAs in the CCNPP Current Licensing Basis
(CLB) which meet the specific criteria defined in the LR Rule. It also identifies exemptions still in
effect which are based on a TLAA. For each of the identified analyses, the review task provides
justification that the analysis is valid for the period of extended operations, provides a means for
updating the analysis so that it will be valid for the period of extended operation or documents that
the aging issue covered by the TLAA is adequately managed.

The IPA process for CCNPP has been divided into several distinct tasks. Each of these tasks, as
well as the TLAA review task, will be discussed in subsequent sections of this methodology. The
purpose of this section of the methodology is to provide general background information regarding
the Baltimore Gas & Electric Company (BGE) Life Cycle Management (LCM) Program and to
briefly introduce the topics presented in the following sections of [IPA Methodology.

1.1 Background

Baltimore Gas and Electric Company has embarked on a comprehensive, long-term LCM Program
for CCNPP, Units 1 and 2. The LCM Program directly supports BGE’s Corporate Operational
Strategy of preserving the long-term operation of CCNPP. In this capacity, the LCM Program
governs the major evaluations to determine the reconfiguration of systems and structures (SSs) to
improve reliability, increase availability, reduce operations and maintenance cost, provide
recommendations to the capital improvement plan for the site, prepare License Renewal
Applications (LRAs) for both Units, as well as contingency plans for decommissioning. The LCM
Program also coordinates site activities regarding reactor vessel issues (including pressurized
thermal shock [PTS]) and provides input to corporate Generation Planning and Accounting offices
for strategic generation planning. Additional services governed by the LCM Program include
project management of the 24-month cycle project, the Instrumentation and Controls Upgrade
Project and Power Uprate Feasibility Studies.

Because of its role in preserving the long-term operation of CCNPP, the LCM Program has
integrated specific design, engineering, operations, and maintenance activities to focus attention on
material conditions and aging management. The LCM Program involves all five Nuclear Energy
Division departments and a number of other BGE divisions.

Application for License Renewal 2.0-1 Calvert Cliffs Nuclear Power Plant
Revision 1
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APPENDIX A - TECHNICAL INFORMATION
2.0 - INTEGRATED PLANT ASSESSMENT METHODOLOGY

1.2 Methodology Summary

The BGE IPA methodology is based on the premise that, with the possible exception of the
detrimental effects of aging on the functionality of certain systems, structures and components
(SSCs) in the period of extended operation, the plant's CLB ensures an adequate level of safety for
continued plant operations. Figure 1-1 illustrates the flow path of the BGE IPA, as implemented at
CCNPP. The relationship between the IPA and the TLAA review is shown in Figure 1-2.

The Methodology is divided into eight sections. The contents of Sections 2.0 through 8.0 are
summarized below.

Section 2.0, IPA Methodology Bases and Definitions, contains the following information:

> Definitions of important terms and acronyms that are integral to the IPA methodology.
> Assumptions and initial conditions on which the IPA methodology is based.
> Source documents which were used to develop the methodology.

Section 3.0, System Level Scoping, describes the scoping steps where SSs that perform specific
functions (described in Section 54.4 of the LR Rule) are identified as the initial scope of
equipment, which will be the subject of the IPA for aging.

Section 4.0, Component Level Scoping, describes how the SS intended functions are identified in
more detail, and how individual components of the SS are evaluated to determine which
components contribute to the intended functions. This section provides two parallel processes for
component level scoping, one used for system components and the other for structural components.

Section 5.0, Pre-Evaluation, describes the various steps which are undertaken to determine which
components are "subject to AMR" in the subsequent task of the IPA.

Section 6.0, AMR, describes how the determination is made that existing, modified or new
programs or activities for those SCs subject to AMR adequately manage the effects of aging.

Section 7, Commodity Evaluations, describes alternate IPA process steps used at CCNPP for
specific commodity groups.

Section 8.0, TLAA Review, describes the process for selecting TLAAs which need to be addressed
for LR and methods for addressing the identified analyses.
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2.0 IPA METHODOLOGY BASES AND OVERVIEW

This section defines the terms and acronyms (Section 2.1) that are used throughout the
methodology. Section 2.2 presents the assumptions and initial conditions on which the IPA
methodology is based. Finally, Section 2.3 presents an overview of the methodology tasks.

2.1 Definitions

There are a number of terms and acronyms that are used throughout this methodology. These
terms are defined below and the meaning of acronyms is provided in Table 2-1. Many of the
following definitions, identified by *, are taken from the LR Rule, Sections 54.3, 54.4, 54.21, and
54.31 or from the Statements of Consideration (SOC) to the Rule. The specific rule section which
is the source of the definition is noted parenthetically for definitions marked with an asterisk.

1. Adequately Managed - The effects of aging are adequately managed for a group of SCs if
their intended passive functions will be maintained consistent with the CLB during the
period of extended operations.

2. Age-Related Degradation - A change in SSC performance or physical or chemical
properties resulting in whole or part from one or more aging mechanisms. Examples of
this type of change include changes in dimension, ductility, fatigue resistance, fracture
toughness, mechanical strength, polymerization, viscosity, and dielectric strength.

3. Aging Mechanisms - The physical or chemical processes that result in degradation. These
mechanisms include, but are not limited to, fatigue, erosion, corrosion, erosion/corrosion,
wear, thermal embrittlement, radiation embrittlement, microbiologically-induced effects,
creep, and shrinkage.

4. Critical Safety Function (CSF) - A condition or action that prevents core damage or
minimizes radiation release to the public. A CSF may be fulfilled through automatic or
manual actuation of a system or systems, from passivel system performance, from
inherent plant design, or from operator action while following recovery guidelines set down
in procedures. The seven CSFs include:

Reactivity Control

Reactor Coolant System (RCS) Pressure and Inventory Control
RCS Heat Removal

Containment Isolation

Containment Environment Control

Radiation Control

Vital Auxiliaries (VA)

1 The definition of CSF is taken directly from CCNPP Q-List documentation which pre-dates the current version of the LR rule.
Therefore, the term “passive” in the CSF definition is not necessarily identical to the term defined in this methodology and used for
convenience in the SOC accompanying 10 CFR Part 54.
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5.(*) Current Licensing Basis (CLB) - The set of NRC requirements applicable to a specific
plant and a licensee's written commitments for assuring compliance with and operation
within applicable NRC requirements, and the plant-specific design basis (including all
modifications and additions to such commitments over the life of the license) that are
docketed and in effect. =~ The CLB includes the NRC regulations contained in
10 CFR Parts 2, 19, 20, 21, 30, 40, 50, 51, 54, 55, 70, 72, 73, 100, and appendices
thereto; orders; license conditions; exemptions; and technical specifications. It also
includes the plant-specific design basis information defined in 10 CFR 50.2, as
documented in the most recent Final Safety Analysis Report (FSAR) as required by
10 CFR 50.71, and the licensee's commitments remaining in effect that were made in
docketed licensing correspondence, such as licensee responses to NRC bulletins, generic
letters, and enforcement actions, as well as licensee commitments documented in NRC
safety evaluations or licensee event reports. [§54.3]

6. Device Type (DT) - A more specific categorization of components according to their
function and design. Equipment types (ETs) are broken into a number of DTs. For
example, the ET for valves include DTs hand valve, check valve, control valve, and others.
Device types are the starting point for the grouping process in the AMR task. Components
are grouped by DT as they enter this task. Device types may be divided to form more
specific groups if needed, or the DT may define the component group for evaluation.
Whenever the LR Rule calls for justifications for SCs, the discussions provided by the
BGE IPA process are at the device-type level.

7. Equipment Type (ET) - A general categorization of components according to their
function and design. Examples of specific ETs are valve, piping, instrument, etc. For
those SCs subject to AMR, the list of age-related degradation mechanisms (ARDMs)
which needs to be addressed is developed for each ET. Structural components are
categorized into generic groupings of concrete/architectural and steel components.

8. Extended Operations, Period of - The additional amount of time beyond the expiration of
the current operating license that is requested in the renewal application.

9. Function Catalog - A Function Catalog for a particular intended function of a system
consists of the list of all system components required to support that intended function that
are within the boundary of the given system.

10. Functional Requirements - The general, high level functions which an SS may be called
on to perform. The functional requirements are used during the system scoping process to
establish conceptual boundaries so that when a detailed function is determined to be an
intended function, the evaluator will know which SS to associate the function with. The
term "functional requirements" is used to distinguish these high level functions from the
detailed intended functions contained in the screening tools and used during the component
level scoping process.

11.(*) Integrated Plant Assessment (IPA) - A licensee assessment that demonstrates that a
nuclear power plant facility's systems, structures, and components requiring AMR in
accordance with §54.21(a) for LR have been identified and that the effects of aging on the
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functionality of such SCs will be managed to maintain the CLB, such that there is an
acceptable level of safety during the period of extended operations. [§54.3]

12.(*) Intended Function - Those functions that are the bases for including SSCs within the
scope of LR. [§54.4b]

13. Licensed Life - The maximum period of operations, in calendar years, as defined by
statute. For CCNPP, this period is 40 years.

14. Life Cycle Management Evaluation Database (LCMEVAL) - A computer-based
application which is used to facilitate the component level scoping process for systems.
The LCMEVAL was created, tested and documented, in accordance with the BGE Quality
Assurance Program for Software Development, to justify its use in the safety-related (SR)
scoping tasks. Master Equipment List data, Q-List data, drawing references, and other
information useful in the scoping process are extracted one system at a time from
controlled plant databases, loaded into LCMEVAL, and made available to the evaluator.
The LCMEVAL helps to streamline the scoping process by automating key steps and
facilitating storage and printing of the results.

15.(*) Long-Lived - Components are considered to be long-lived if they are not subject to
periodic replacement based on qualified life or specified time period. [§54.21(a)(1)]

16. Maintenance Strategy - A philosophy regarding the level and type of maintenance that a
component will receive throughout its life cycle. An adequate maintenance strategy is
defined by the following program attributes:

a. Discovery - Identification of performance or condition degradation;

b. Assessment/analysis - Comparison with criteria or other guidance to determine
the degree of the degradation;

c. Corrective action - Mitigation of the degradation; and

d. Confirmation/Documentation - Verification and documentation that the intended
function was restored from its degraded condition as a result of the corrective
action.

17. Master Equipment List (MEL) - A compilation of the NUCLEIS Equipment Technical
Database (NETD) technical data on equipment for a given system.

18.(*) Nuclear Power Plant - A commercial nuclear power facility of a type described in
10 CFR 50.21(b) or 50.22. [§54.3]

19. NUCLEIS Database - A mainframe computer-based information system used to initiate,
plan, schedule, track and provide a history of maintenance for all plant components.
NETD is an acronym used to denote the NUCLEIS Equipment Technical Database, which
is that part of the NUCLEIS information system, indexed by component, which contains
information specific to each component.
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20.(*) Passive - A function is said to be passive if it is performed without moving parts or a
change in configuration or properties in order to perform the function during normal
operating conditions or in response to an accident. [§54.21(a)(1)].

21. Plant Event Evaluations - Pre-existing evaluations which show compliance with
regulations concerning fire protection (FP), environmental qualification (EQ), PTS,
anticipated transients without scram (ATWS) and station blackout (SBO). These
evaluations provide the bases for in-scope determinations under §54.4 Criterion 3.

22, Plausible Age-Related Degradation Mechanisms (ARDMs) - (See Aging Mechanisms)
An ARDM is considered plausible for a specific component if, when allowed to continue
without any prevention or mitigation measures or enhanced monitoring techniques, it could
not be shown that the component would maintain its capability to perform its intended,
passive function throughout the period of extended operation.

23. Program/Activity (PA) - A group of procedures, formal or informal, that provide
reasonable assurance that SSCs are capable of fulfilling their intended functions. This
may range from a formalized, long-established group of procedures to a one-time only
procedure.

24.(*) Renewal Term - The period of time that is the sum of the additional amount of time
beyond the expiration of the operating license (not to exceed 20 years) that is requested in
the renewal application plus the remaining number of years on the operating license
currently in effect. [§54.31(b)]

25. Screening Tool - A summary of source document(s) compiled through the research of an
event/topic which contains lists of responding SSCs and their intended functions.

26. Structure - The term structure, when used as a stand-alone term in this methodology,
refers to a building. When a component of a structure is referred to, the term “structural
component” is used for clarity.

27.(*) Structures and Components (SCs) - The phrase “structures and components” applies to
matters involving the IPA required by §54.21(a) because the AMR required within the [PA
should be a component level review rather than a more general system level review.
[SOCi.e., 80 FR 22462] In this Methodology, the term “structural components and
components” (SCs) refers to the component level concept.

28.(*) Systems, Structures and Components (SSCs) - Throughout these discussions, the term
“systems, structures and components” is used when referring to matters involving the
discussions of the overall renewal review, the specific LR scopez, TLAA and the LR
finding. [SOC i.e., 80 FR 22462]

2 Note that the CCNPP scoping process is a two-step process with the initial step being conducted at the SSC or system level. The
second step is conducted at the component level and the term SCs applies in this step.
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29.(*) Structure or Component Subject to Aging Management Review (AMR) - Structures
and components subject to an AMR shall encompass those SCs:

(D

2)

That perform an intended function, as described in §54.4, without moving parts or
a change in configuration or properties; and

That are not subject to replacement based on a qualified life or specified time
period. [§54.21(a)(1)]

30.(*) Systems, Structures, and Components within the Scope of LR - are:

(1

2

3)

Safety-related SSCs, which are those relied on to remain functional during and
following design basis events (DBEs) [as described in 10 CFR 50.49(b)(1)] to
ensure the following functions:

(1) The integrity of the reactor coolant pressure boundary (PB);

(i1) The capability to shut down the reactor and maintain it in a safe shutdown
condition; or

(iii) The capability to prevent or mitigate the consequences of accidents that
could result in potential offsite exposure comparable to the
10 CFR Part 100 guidelines.

All non-safety-related (NSR) SSCs whose failure could prevent satisfactory
accomplishment of any of the functions identified in paragraphs (1) (i), (ii), or (iii)
of this definition.

All SSCs relied on in safety analyses or plant evaluations to perform a
function that demonstrates compliance with the Commission's regulations for
FP (10 CFR 50.48), EQ (10 CFR 50.49), PTS (10 CFR 50.61), ATWS
(10 CFR 50.62), and SBO (10 CFR 50.63). [§54.4a]

31.(*) Time-Limited Aging Analysis (TLAA) - those licensee calculations and analyses that:

(1) Involve SSCs within the scope of LR as delineated in §54.4(a);

2) Consider the effects of aging;

3) Involve time-limited assumptions defined by the current operating term, for
example, 40 years;

@) Were determined to be relevant by the licensee in making a safety determination;

5) Involve conclusions or provide the basis for conclusions related to the ability of
the SSCs to perform its intended functions, as delineated in §54.4(b); and

(6) Are contained or incorporated by reference in the CLB.

[§54.3]
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Table 2-1 List of Acronyms
AFW Auxiliary Feedwater
AMR Aging Management Review
ARDM Age-Related Degradation Mechanism
ATWS Anticipated Transient Without Scram
BGE Baltimore Gas and Electric Company
CCNPP Calvert Cliffs Nuclear Power Plant
CCwW Component Cooling Water
CEA Control Element Assembly
CLB Current Licensing Basis
CSF Critical Safety Function
DBE Design Basis Event
DT Device Type
EP Electrical Panel
EQ Environmental Qualification
ET Equipment Type
FP Fire Protection
FSAR Final Safety Analysis Report
IL Instrument Line
IPA Integrated Plant Assessment
IR Issue Report
LCM Life Cycle Management
LCMEVAL Life Cycle Management Evaluation Database
LR License Renewal
LRA License Renewal Application
MEL Master Equipment List
NETD NUCLEIS Equipment Technical Database
NSR Non-Safety-Related
PAM Post-Accident Monitoring
PB Pressure Boundary
PTS Pressurized Thermal Shock
PWSCC Primary Water Stress Corrosion Cracking
RCS Reactor Coolant System
SBO Station Blackout
SCs Structures and Components
SG Steam Generator
SOC Statements of Consideration
SR Safety-Related
SS System and Structure
SSCs Systems, Structures and Components
TLAA Time-Limited Aging Analysis
UFSAR Updated Final Safety Analysis Report
VA Vital Auxiliary
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2.2 Assumptions and Initial Conditions

The IPA methodology relies on a number of basic assumptions and initial conditions. They
include:

2.2.1 The scoping methodology assumes that the most effective approach in scoping SSCs is the
use of two levels of scoping, i.e., system level and component level. This segregates SSCs
into logical, manageable pieces and is similar to approaches used during design,
construction, and operation.

2.2.2 The criteria underlying the system level and component level scoping processes are
identical.

2.2.3 The purpose of the IPA methodology is to provide a basis for the procedures which
implement the steps of the scoping task and the steps of the IPA. Sections 1 through 5 of
the methodology implement the requirements of §54.21(a)(2) to describe and justify the
methods used in §54.21(a)(1).

Sections 6, 7 and 8 go beyond the requirements of §54.21(a)(2) by describing the methods
used to perform the AMR and TLAA review. However, the description of these methods
should facilitate a better understanding of the results produced by these tasks. The results
will be documented in the LRA and FSAR Supplement.

2.2.4 The IPA methodology is designed to make maximum use of existing BGE programs,
system and equipment lists, documents, and databases to reduce duplication of effort and
produce implementation results which reference equipment nomenclature already familiar
to site personnel.

2.2.5 During the scoping task, tanks which are included in more than one site documentation
system, e.g., both on the site structures list and as a component of a particular system in an
MEL, are included only as components of a system during the IPA process.

2.2.6  Because the tasks described in this methodology are essential for providing the justification
for the safety finding of §54.29, these tasks are performed in accordance with the BGE
quality assurance program.

2.2.7  Structural components and components, which contribute to one or more passive functions
and are long-lived, require evaluation to demonstrate that the effects of aging are
adequately managed.

There are a variety of methods available for managing the effects of aging in order to
assure the passive intended function. The appropriate method for a given situation
depends on a number of factors, including the severity of the aging effects and the level of
concern associated with degraded equipment condition. This correlation of the effects of
aging to the appropriate level of aging management is discussed in detail in Section 6 of
this methodology.
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2.3 IPA Methodology Overview

The IPA methodology describes two scoping tasks, two IPA tasks, and the TLAA review task.

Each is described briefly below.

2.3.1 System Level Scoping
System level Scoping (Section 3) establishes boundaries for plant SSs, develops screening
tools which capture the §54.4 scoping criteria, and then applies the tools to identify SSs
within the scope of LR.

2.3.2 Component [.evel Scoping
Component Level Scoping (Section 4) evaluates the components of SSs within the scope of
LR to identify those which are required for the SS to perform its intended functions. Such
components are designated as within the scope of LR.

2.3.3 Pre-Evaluation
Pre-evaluation (Section 5) determines which SCs, of those within the scope of LR, are
subject to AMR. During the performance of this task, the following categories of SCs are
eliminated from further I[PA review:
> Those which contribute only to active functions;
> Those which are replaced based on time or qualified life; and
> Those specifically excluded by the Rule language in §54.21(a)(1)(i).
The result of this task is the list of all SCs in the given system which will be subject to
AMR.

234 AMR
The AMR task (Section 6) demonstrates that the effects of aging are adequately managed
(see Definitions). Several different techniques for developing this justification are
presented in this section. All the techniques provide the demonstration necessary to
support the finding of §54.29 with respect to the management of effects of aging.

2.3.5 Commodity Evaluations
Six commodity evaluations are described in Section 7 of the IPA Methodology. These
techniques are used for a specific set of components found in a number of systems, but
which perform the same or similar functions regardless of their system.

2.3.6 TLAA Review
The TLAA Review is described in Section 8 of the IPA methodology. This task searches
the CCNPP CLB, independent of the IPA process, to locate issues related to the current
operating life of the plant which also meet certain other specified criteria. For the
identified TLAA, the justification is provided that the time-limited issue is or will be
addressed through one of the three approaches specified in §54.21(c). Note that this task
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is not technically part of the IPA, but its description is included in the IPA Methodology
for convenience.

TABLE 2-2
SOURCE DOCUMENTS

This list of documents represents the sources used for developing the IPA methodology. This table does
not represent all references which might be used in actually performing the tasks described in the
methodology. References used in the application of the methodology to a specific system are included in
the implementing procedures and in the task-specific results.

1.

Life Cycle Management/License Renewal Program Management Plan, Revision 2, April 1992

2 10 CFR Part 54, “Nuclear Power Plant License Renewal, Final Rule,” May 8, 1995

3. 10 CFR Part 50, “Domestic Licensing of Production and Utilization Facilities” (routinely updated)

4 10 CFR Part 100, Appendix A, "Seismic and Geologic Siting Criteria for Nuclear Power Plants,"
January 1, 1991

5. Calvert Cliffs Nuclear Power Plant, Units 1 and 2, Updated Final Safety Analysis Report,
Revision 17, November 1994

6. Calvert Cliffs Nuclear Power Plant, Units 1 and 2, Technical Specifications Manual, through
Amendment 205 (May 1995) for Unit 1, and Amendment 183 (April 1995) for Unit 2

7. CCNPP Design Standard, “Structure and Component Evaluation,” (DS-011) Revision 0,
June 7, 1995

8. CCNPP Design Standard “Control of Equipment Technical Databases,” (DS-032) Revision 0,
January 25, 1995

9. CCNPP System Descriptions (various revisions)

10. NRC Regulatory Guide 1.97, "Instrumentation for Light-Water Cooled Nuclear Power Plants to
Assess Plant and Environs Conditions During and Following an Accident,” Revision 3

11. CCNPP Plant Drawings (various)

12. NUREG-1377, "Listing of Nuclear Plant Aging Research Reports," and the reports themselves

13. Industry Technical Reports on PWR Reactor Vessel, PWR Reactor Vessel Internals, PWR
Containment, PWR Reactor Coolant System, Class 1 Structures and Environmentally-Qualified
Cables in Containment
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3.0

3.1

3.2

SYSTEM LEVEL SCOPING

This section describes how all plant SSs are reviewed to determine those that are within the scope
of LR. This is accomplished through application of the system scoping process (Figure 3-1).

Determining which SSCs are within the scope of LR is the first major task described in the IPA
methodology. Section 54.21(a)(1) of the LR Rule states that the IPA must be conducted -

For those systems structures and components within the scope of this part, as
delineated in §54.4, . . .

In other words, the results of the system level and component level scoping tasks are the starting
point of the IPA.

System level scoping consists of several activities. Section 3.1 describes how SSs are identified
and listed. Section 3.2 describes the development of conceptual boundaries for SSs. Section 3.3
describes the development of system screening tools. Section 3.4 describes how all in-scope SSs
are identified. Section 3.5 describes how the scoping results are documented.

Identification of SSs

The SS listing for CCNPP is provided in Table 3-1. The CCNPP Design Standard for "Control of
the Equipment Technical Databases," (See Table 2-1, Reference 8) was used to develop the list of
systems at CCNPP. This approach ensures that system designations are consistent with those
established for current site programs and the MEL. The structures list was obtained through a
review of the latest revision to the Plant Property and Building Drawing No. 61-502-E. Tanks
identified on this drawing are not included in the list of structures since tanks are included as
components of associated systems.

Define Conceptual Boundaries

This step of the system level scoping process tabulates some basic information about each of the
SSs listed in Table 3-1. This information, referred to as the “conceptual boundaries” of the SS, is
needed to ensure a consistent understanding of what is meant by each of the SS names in this table.

The identification of the SS conceptual boundaries is accomplished by reviewing the CCNPP
Updated Final Safety Analysis Report (UFSAR), Technical Specifications, and System
Descriptions, as well as conducting interviews with experienced plant personnel. For each of the
SSs listed in Table 3-1, a brief system description is developed and the functional requirements are
identified. The description includes a listing of the major components and major system interfaces
for each SS. The functional requirements list includes only the general, high level functions that an
SS may be called on to perform. In the follow-on steps of the scoping process, whenever an
intended function is identified, the conceptual boundaries allow the evaluator to determine which
SS the intended function should be associated with. The list of functional requirements does not
represent a detailed list of intended functions, but it is sufficient to establish the conceptual
boundaries of SSs. The component level scoping task (described in Section 4) develops a detailed
list of SS intended functions.
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The following information is compiled for each SS and entered into a table designated as Table 1,
“System/Structure Information:”

> System or structure name;

Unit number;

Identification number;

Brief description, including major components and system interfaces;
Source document reference (for the description);

System or structure functional requirement(s); and

YV V. V VYV VYV V

Source document reference (for each functional requirement).

3.3 Screening Tools Preparation

Screening Tools are created during the scoping process in order to add efficiency to the process by
allowing the evaluator to review each reference document only once, rather than once for each
system. A screening tool is a summary of a source document or documents compiled through
research of an event. The tool contains a list of SSCs which respond to the event and their
intended functions.

The source documents identified in this section are reviewed against the §54.4 criteria contained in
the LR Rule. For each criterion, appropriate information is taken from the source documents and
summarized in one or more screening tools. The tools are then used to complete the screening
process. Each tool is described below. An example of a portion of a screening tool is provided in
Table 3-2.

3.3.1 Tools Addressing §54.4(a)(1) and (2)

10 CFR 54.4(a)(1) and (2) (referred to as §54.4 Criteria 1 and 2) are addressed together in
the System Level Scoping process since both of these criteria were used to establish the
CCNPP Q-List documentation.

§54.4 Criterion 1

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

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

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

(iii) The capability to prevent or mitigate the consequences of accidents that
could result in potential offsite exposure comparable to the 10 CFR Part
100 guidelines.
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3.3.1.1

§54.4 Criterion 2

(2) All nonsafety-related systems, structures and components whose failure could
prevent satisfactory accomplishment of any of the functions identified in
paragraph (a)(1)(i), (ii) or (iii) of this section (i.e., §54.4).

DBE Flow Chart Preparation

The CCNPP UFSAR Chapter 14 DBE accident analyses listed below are reviewed. This
list contains both design basis accidents and anticipated operational occurrences. No
external events are analyzed in Chapter 14 of the CCNPP UFSAR. All structures
designed to withstand DBE external events are designated as Class 1 structures at
CCNPP, and Class 1 structures are included within the scope of LR (Section 3.4.1.2).

Design Basis Event Chapter 14 Location
CEA Withdrawal Event Section 2
Boron Dilution Event Section 3
Excess Load Event Section 4
Loss of Load Event Section 5
Loss of Feedwater Flow Event Section 6
Excess Feedwater Heat Removal Event Section 7
RCS Depressurization Section 8
Loss of Coolant Flow Event Section 9
Loss of Non-Emergency AC Power Section 10
CEA Drop Event Section 11
Asymmetric SG Event Section 12
CEA Ejection Section 13
Steam Line Break Event Section 14
SG Tube Rupture Event Section 15
Seized Rotor Event Section 16
Loss of Coolant Accident Section 17
Fuel Handling Incident Section 18
Turbine-Generator Overspeed Incident Section 19
Containment Pressure Response Section 20
Hydrogen Accumulation in Containment Section 21
Waste Gas Incident Section 22
Waste Evaporator Incident Section 23
Maximum Hypothetical Accident Section 24
Excess Charging Accident Section 25
Feed Line Break Event Section 26

The CCNPP Q-List includes Accident Shutdown Flow Sheets3 for 17 of the DBEs. Each
Accident Shutdown Flow Sheet identifies the CSFs and plant functions supporting CSFs,

3

The terms “Q-List Accident Shutdown Flow Sheet” and “Vital Auxiliaries Flow Sheets” are used to refer to documentation which
already existed as part of the CCNPP Q-List. The terms “DBE Flow Chart” and “Vital Auxiliaries Screening Tool” are used to denote
the document created during the scoping process to compile the Q-List information and other specified information.
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which are necessary to reach safe shutdown for the DBE identified, maintain fission
product boundaries, and prevent offsite releases in excess of established guidelines. These
flow sheets also identify the supporting systems (as well as VA systems) which are
required to satisfy the associated CSF. The DBE flow charts are a consolidation of Q-List
Accident Shutdown Flow Sheets and any additional supporting systems identified as relied
on for that accident in UFSAR Chapter 14.

For the eight DBEs which are identified in the UFSAR and are not the subject of Q-List
Accident Shutdown Flow Sheets, a DBE flow chart is prepared by the system level
scoping process. These DBE Flow Sheets contain the following information depending on
the reason that no Q-List Accident Shutdown Flow Sheet was prepared (as documented in
Q-List documentation).

Reason Why No Accident Shutdown Information Included in Scoping
Flow Sheet is in the Q-List Results DBE Flow Chart
No active components are relied on to | Passive components which mitigate
mitigate the event. the DBE.
No active or Passive components are | A note stating that no active or passive
required to mitigate the event. components are required to mitigate
the event.
All components relied on for the event | A note stating that all components
are already included in another Accident | required to mitigate the event are
Flow Sheet. included in another DBE Flow Sheet,
and specifying which other DBE(s).

The DBE flow charts for the remaining 17 DBEs identify the systems and the functions
provided by each of these systems in order to support the CSFs necessary to reach safe
shutdown for the specific DBE, maintain the fission product barriers, and prevent offsite
releases in excess of established guidelines.

Q-List documentation also contains a specific flow sheet for VAs. Electric power
distribution; control air; cooling water; and heating, ventilation, and air conditioning
functions for the SR equipment required to respond to each DBE are annotated in the
corresponding Q-List Accident Shutdown Flow Sheet. The Q-List Vital Auxiliaries Flow
Sheet is a compilation of the systems performing these VA functions for all of the Q-List
Accident Shutdown Flow Sheets. The VA screening tool prepared during the system level
scoping process duplicates the SSCs listed on the Q-List Vital Auxiliaries Flow Sheet
using the SS nomenclature shown in Table 3-1.

All systems and functions identified in the DBE flow charts and the VA screening tool are
coded (by shading) to identify the source document(s) (i.e., UFSAR, Q-List Manual, or
both).

By relying on the Q-List Accident Shutdown Flow Sheets and Vital Auxiliaries Flow
Sheets, all SR SSs are identified, as well as all SSs that could fail and prevent the
functioning of SR SSCs. This identification is not limited to first level, second level or any
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specific level of support equipment. Rather, the scoping is performed consistent with the
CCNPP Q-List Design Standard which was developed with the intent of identifying and
controlling a similar* scope of SSCs to that defined by the first two criteria of §54.4.
Therefore, the CCNPP scoping process is consistent with the Commission’s intent stated in
the SOC to the LR Rule.

An applicant for LR should rely on the plant's CLB, actual plant-specific
experience, industry-wide operating experience, as appropriate, and existing
engineering evaluations to determine those NSR systems, structures, and
components that are the initial focus of the LR review. (60 FR 22467)

3.3.2 Tools Addressing §54.4(a)(3)
§54.4 Criterion 3

(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).

Plant evaluations have been performed to demonstrate compliance with the regulations
identified in §54.4(a)(3) (referred to as §54.4 Criterion 3). These evaluations are reviewed
to identify SSs that are relied on to mitigate the subject plant event as well as any systems
or structures whose failure would result in failure of other equipment to mitigate the
particular event. As was the case for Criteria 1 and 2, an SS is listed as within the scope
of LR when the mitigation function or support function associated with it is credited in the
analysis or evaluation. Mentioning an SS in the analysis or evaluation does not necessarily
indicate that the SS contributes to an intended function.

Additionally, if the SS function is identical to a SR function (as identified in the Q-List),
then the function need not be repeated on the tools addressing §54.4 Criterion 3. The
analyses and evaluations being reviewed in this step are used to identify intended, NSR
functions.

3.3.2.1 FP Screening Tool Preparation

The CCNPP UFSAR, FP Program documentation and the CCNPP Interactive Cable
Analysis are reviewed to identify the system functions that address the Commission's
regulations on FP and the BGE commitments for implementation of those regulations. The
identified SSCs, their intended function(s), and the appropriate source documents with
revision numbers are summarized in the FP Tool.

4 The CCNPP Q-List documentation also establishes controls for PAM (Category 1 and 2) equipment. Post-Accident Monitoring
equipment satisfies §54.4 Criterion 3, rather than 1 or 2.
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3.3.2.2 EQ Screening Tool Preparation

Two tools are produced for this criterion, the EQ tool and the PAM tool.

The Q-List data in the NETD is reviewed to identify items listed as 5049 (items which
must meet the requirements of 10 CFR 50.49). A list of the systems containing
components designated as EQ is prepared with the Q-List revision number (or date, as
appropriate) provided as a reference.

The CCNPP UFSAR is reviewed to identify the systems containing components required
for PAM category 1 or 2 variables (as defined in Regulatory Guide 1.97). A PAM System
summary table is prepared. It lists each system which is required for PAM, the variable(s)
it monitors, and the appropriate source document and revision.

3.3.2.3 PTS Screening Tool Preparation

Since neither CCNPP Unit 1 nor 2 is expected to require an evaluation in accordance with
Regulatory Guide 1.154 in order to satisfy 10 CFR 50.61 requirements, no equipment is
included within the scope of LR due to the PTS Rule. The PTS Screening Tool is
provided in the System Level Scoping Results, but this tool merely notes that no SSCs are
relied on for this event. Additionally, the System Level Scoping Results, the component
level scoping process, and the component level scoping results for each system include the
contingency to implement a PTS scoping criterion, but the results indicate no PTS-related
SSCs. If a Regulatory Guide 1.154 evaluation is required at some point in the future, the
scoping process would be modified to require incorporating the PTS functions relied on in
the 1.154 analysis into the PTS Screening Tool. The Regulatory Guide 1.154 analysis
would also trigger an update to the system level and component level scoping results to
include the SSCs associated with the 1.154 functions within the scope of LR.

3.3.2.4 ATWS Screening Tool Preparation

The CCNPP UFSAR is reviewed to identify the system functions that address the
10 CFR 50.62 requirements on ATWS. An ATWS Screening Tool is developed. The tool
lists the SSCs which are relied on in response to an ATWS event. For each identified SS,
the tool lists the intended function(s) provided and the appropriate source documents with
the revision number.

3.3.2.5 SBO Screening Tool Preparation

The Station Blackout Analysis is reviewed to identify SSs which are relied on during the
"coping duration" phase of an SBO event. An SBO Screening Tool is prepared which lists
the SSs relied on in the Station Blackout Analysis, the function(s) that each provides, and
the appropriate source documents with revision numbers. The power restoration phase of
the Station Blackout Analysis is specifically excluded from review in this criterion since
several success paths for restoring power after an SBO are already screened as within the
scope of LR due to Criterion 1 (SR).
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34 SS Scoping

The scoping process is implemented for each SS by reviewing each of the screening tools generated
in Section 3.3 and developing a System Level Scoping Results Table. (An example page of the
System Level Scoping Results Table is shown in Table 3-3.) For the DBE tools and the VA tools,
the function(s) being provided are noted on the System Level Scoping Results Table. Since the
events summarized by the tools address the requirements of the §54.4 criteria, inclusion of an SS in
a tool indicates that it is within the scope of LR. It is important to note that all intended functions
are identified for each SS during the scoping process. Identifying only one intended function would
be sufficient to make an in-scope determination; however, the list of all intended functions for an
SS facilitates the component level scoping task. This step is repeated for each SS so that an in-
scope determination is made for each.

3.4.1 Criteria 1 and 2 -- SR and SR Support SSs
3.4.1.1 DBE Flow Charts and VA Screening Tool

The DBE flow charts and the VA screening tool, (see Section 3.3.1.1), are used to identify
those SSs whose functions support the CSFs for a DBE, or whose failure would prevent
performance of the CSFs. Systems and structures listed in one or more of the DBE flow
charts or the VA screening tool are included in the System Level Scoping Results Table
under Criteria 1 and 2. For each SS listed in the results table, all applicable DBEs are
identified along with the functions that the SS provides for each DBE. The source
document references and revision numbers are not included in the scoping results table
since this information can be found in each DBE flow chart or the VA screening tool.

3.4.1.2 Class 1 Structures

For all listed structures, the UFSAR Section 5 and Q-List Design Standard are reviewed to
determine whether the structure or a portion thereof is designated as SR, Class 1. At
CCNPP, all Class 1 structures (buildings) are designated as SR; therefore all Class 1
structures are screened as within the scope of LR. The results of this scoping step are
incorporated, along with the appropriate source document references and revision numbers
or dates, into the System Level Scoping Results Table for each of the structures.

3.4.2 Criterion 3 -- SSs Relied On in Plant Safety Evaluations

The corresponding screening tools (see Section 3.3.2) are used to identify the following

SSs:
1) Those that perform functions designated as required for FP;
2) Those which contain components identified as EQ or PAM;
3) Those whose functions are relied on in plant event evaluations for ATWS, SBO,
and PTS; or
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4) Any combination of these factors.

If one of the SSs being screened is listed in any of these tools, it satisfies Criterion 3. The
results of this scoping step are incorporated into the System Level Scoping Results Table
for each of the SSs. The source document references and revision numbers are not
included in the scoping results table since this information can be found in each screening
tool.

3.5 Results

As a result of system level scoping, SSs are assigned to one of two categories: (1) those that are
within the scope of LR; and (2) those that are not. Systems and structures that belong to category
(1) require further scoping in preparation for the IPA process and proceed to component level
scoping, as described in Section 4.0.
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TABLE 3-1

CCNPP SYSTEMS AND STRUCTURES

Switchyard (500 kV) & Switchyard DC
Electrical 125VDC Distribution
Electrical 13kV Transformers & Buses
Electrical 4 kV Transformers & Buses
Electrical 480V Transformers & Buses
Electrical 480V Motor Control Centers
Electrical 13kV Unit Buses
Well and Pretreated Water
Intake Structure
Service Water Cooling
Saltwater Cooling
FP
Transformer Deluge
CcCw
Electrical 250VDC
Instrument AC
Vital Instrument AC
Compressed Air
Data Acquisition Computer
Domestic Water
Makeup Demineralizer
Diesel Ol
Emergency Diesel Generator
Access Control Area Ventilation
Annunciation
Auxiliary SGs
Auxiliary Steam
Plant Heating
Control Room Heating, Ventilation
& Air Conditioning
Meteorology Tower & Miscellaneous
Computers
Auxiliary Building and Radwaste
Heating & Ventilation
Turbine Building Ventilation
Condensate Precoat Filter
Chemical Additions - Turbine
AFW
Demineralized Water and Condensate
Storage
Sampling System
Condensate Polishing Demineralizer
Chemical and Volume Control
Circulating Water
Condenser Air Removal
Condensate
Feedwater
Extraction Steam
Feedwater Heater Drains and Vents

OCoO~NOOOUTA~ WN PP

31

32

33
34
35
36
37

38
39
41
42
43
44
45
46
47

48
49
50
51
52
53
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

Engineering Safety Feature Actuation
Simulator Computer

Solid Waste Disposal

Plant Water

Safety Injection

Plant Drains

CEA Drive Mechanism & Electrical
Reactor Regulating

Technical Support Center Computer
Reactor Protective

Primary Containment

Primary Containment Heating & Ventilation
Containment Spray

Control Boards

Cathodic Protection

Reactor Coolant

Seismic

Cavity Cooling

Spent Fuel Pool Cooling

Spent Fuel Storage

Waste Gas

Refueling Pool

Liquid Waste

Sewage Treatment Plant

Hydrogen Recombiner

Nitrogen and Hydrogen

Low Voltage DC Control Power
Secondary Sample

77/79 Area/Process Radiation Monitoring

78
80
81
83
84
85
86
87
88
89
90

91
92
93
94

Nuclear Instrumentation

New Fuel Storage and Elevator

Fuel Handling

Main Steam

Reactor Vessel Internal

Plant Access and Surveillance

Power Plant Security

Unit Transformers

Visitor Center Security

Emergency Operations Facility Security
Service Building & Outlying Building
Heating, Ventilation & Air Conditioning
Lube Oil Storage

Gland Steam

Main Turbine

Plant Computer
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95
96
97
98
99
100
101
102
103

TABLE 3-1

CCNPP SYSTEMS AND STRUCTURES (Continued)

Carbon Dioxide

Fire and Smoke Detection

Lighting and Power Receptacle

Main Generator and Excitation
Cranes/Test Equipment

Plant Communications

Dry Fuel Storage

Plant Areas

Emergency Diesel Generator Building
Heating, Ventilation & Air Conditioning (2)

Additional Structures

Auxiliary Building.

104 Lubrication

105 Weight Testing Wire Ropes & Slings
106 Ladders and Gratings

107 Roads

108 Docks and Marine Related Structures
109 Shop Equipment

110 Manual Valve Components

111 Materials Processing Facility

(3)
®3)

(3)
(3)
®3)

Condensate Storage Tank No. 12 Enclosure

Domestic Water Treatment Plant

Engine Generator House

Equipment Hatch Access Building. No. 1
Equipment Hatch Access Building. No. 2

FP Pump House
Fuel Assemblies

Fuel Oil Storage Tank No. 21 Building.

Hydrogen Storage Pad

Modifications Mechanical Lock-up (No. 3)
Modifications Mechanical Lock-up (No. 4)

QOil Interceptor Pit
Service Building [B-3]
South Service Building.
Switchgear Structure
Transformer Foundations
Turbine Building

Waste Water Treatment Building.

Well Observation Building
Well Water Pump House

Independent Spent Fuel Storage Installation

Diesel Generator Building 1
Diesel Generator Building 2

NOTES:

(4)
(2)
)

1. System listing is from Attachment 6 of DS-032, “Control of the Equipment Technical

Databases”

2. Systems and structures associated with the new diesel generator installation do not
become part of the CCNPP licensing basis until after the 1996 refueling outage, and
therefore, are not yet included in the scoping results.

3. These systems were not included as systems in the LR scoping process because they
are portable equipment or because they are already included in other systems.

4, The Independent Spent Fuel Storage Installation is not licensed under 10 CFR Part 50
and, therefore, is not in the scope of this LRA.
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TABLE 3-2
Post-Accident Monitoring Screening Tool

Revision 4

(Example)

Reference 1 -

Reference 2 -

Calvert Cliffs Nuclear Power Plant, Units 1 & 2, Updated Final Safety

Analysis Report (UFSAR), Section 7.5.8

Calvert Cliffs Nuclear Power Plant, NUCLEIS Equipment Database

SYSTEM/ SYSTEM
STRUCTURE ID No. MONITORING VARIABLE(S) / FUNCTION(S)
Electrical 125VDC 2 » Status of standby power (voltage, current)
Distribution
Electrical 4kV 4 * Status of standby power (voltage, current)
Transformers and Buses
Electrical 480V 5 » Status of standby power (voltage, current)
Transformers and Buses
Service Water 11 * Service water pump status (motor current)
* Containment cooler cooling water flow
Saltwater 12 * Saltwater pump status (motor current)
CCwW 15 * CCW heat exchanger outlet temperature
* CCW to/from reactor coolant pumps containment isolation
valve position
* CCW pump discharge pressure (for flow indication)
* CCW pump status (motor current)
Vital Instrument AC 18 » Status of standby power (voltage)
Compressed Air 19 * Instrument air containment isolation valve position indication
Data Acquisition 20 * Provide fault protection for Instrumentation & Controls
Computer loops
Emergency Diesel 24 » Status of standby power (voltage, current, VAR, frequency)
Generator
Auxiliary Building & 32 * Fuel pool exhaust fan damper position
Radwaste = Heating
Ventilation
AFW 36 * AFW flow to SGs
* Motor-driven AFW pump status (motor current)
» Condensate storage tank 12 level
Sampling System 38 » Containment hydrogen concentration
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TABLE 3-3

LCM-12 Revision 5

BGE LCM PROGRAM

TABLE 2

SYSTEM LEVEL SCOPING RESULTS

(EXAMPLE)

Revision 4

CRITERIA1 & 2

CRITERION 3

Req'd
System/Structure Unit |ID  fpr DBE D

BE Plant Function(s) Q)

Class |

bR-1IM 1M

FH

Ih Scope
S SBp PTp E(Q Ye$/No

Switchyard (500 kV) 1&2| 1
and Switchyard DC

No

None

N/A

No

No No No No No

Electrical 125 VDC 1&2| 2
Distribution

VA

VA for Chemical & Volume Control System

VA for AFW

VA for Main Steam

VA for Containment Spray

VA for Primary Containment Heating &
Ventilation

VA for Emergency Diesel Generators

VA for 4KV Transformers & Buses

VA for 480V Motor Control Centers

VA for 480V Bus System

VA for Vital Instrument AC

VA for Service Water

VA for CCW

VA for Saltwater Cooling

VA for Control Room Heating, Ventilation
& Air Conditioning

VA for Auxiliary Building & Radwaste
Heating & Ventilation

VA for RCS

VA for Emergency Safety Features Actua-
tion System Load Shedding

VA for Chemical & Volume Control System
(Core Flush)

N/A

Yes

No No No No Yes

Electrical 13kV 1&2| 3
Transformers and Buses

No

None

N/A

No

No No No No No

Electrical 4kV 1&2| 4
Transformers and Buses

VA

VA for AFW

VA for Safety Injection

VA for Containment Spray

VA for 480V Bus

VA for 480V Motor Control Centers

VA for Service Water

VA for SW Cooling

VA for Emergency Safety Features Actua-

tion System Load Shedding

N/A

Yes

No No No No Yes
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4.0

4.1

COMPONENT LEVEL SCOPING

Component level scoping is the second and final task needed to determine the scope of SSCs to be
addressed by the IPA for aging. The criteria for including components within the scope of LR are
the same as those for SSs and are defined in §54.4.

The component level scoping process is conducted one system at a time for each SS designated as
within the scope of LR. The scoping is accomplished through application of either the component
level scoping process for systems, which is illustrated in Figure 4-1 and discussed in Section 4.1,
or the component level scoping process for structures, illustrated in Figure 4-2 and discussed in
Section 4.2. Section 4.3 describes several variations to the standard component level scoping
process used in specific instances. Section 4.4 describes how the results are documented.

Component Level Scoping for Systems

The component level scoping process for systems is implemented by systematically reviewing the
intended functions of the system (determined by the system level scoping process) to determine
which system components contribute to the performance of the functions. Components are
designated as within the scope of LR if they are required for their system to perform an intended
function.

The component level scoping process for systems is divided into several distinct steps. Each step is
discussed below.
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Intended functions for the Combonent
system being scoped Level SCODinG

Process for
DBE Flow Charts SVStemS

|

PAM, SBO, FP, PTS, Describe intended function
ATWS, EQ Screening in more detail if needed.
Tools

|

Other implicit intended
functions; e.qg., PB, 1E,
structural support.

Consolidate functions
to eliminate duplicates

|

MEL for the System For all intended
functions of the system

|

System Level Scoping
Results & References List all system Function catalog 01
components which are

required to perform the Function catalog 02
function or could fail
Plant drawings and prev_ent the -
function

n
Q-List documentation Function catalog n

———————— Next intended function

Operating Instructions

I Resort function

catalogs by component

List of s ystem
com ponents and
their intended
function (s).

Figure 4-1
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Component Level Sco ping
for Structures

Yes i

Perform component
No ¢ level scoping using the
*0 system process for

_ ) ) system type
Identify structure intended function components.

- Structural support to SR equipment

- Shelter/protection for SR equipment

- Pressure or fission product boundary

- Missile barrier

- Class I/l support

- Flood protection barrier

- Rated fire barrier

Does the structure have
stem type components?

Determine generic structural component types
in this structure.

Add unique structural component types.

Identify structural component types which
contribute to each intended function.

Add supports for large SR equipment to
scoping results.

Integrate scoping results for system type and
structural type components.

List of structural
componenttypes and
their intended functions

Figure 4-2
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4.1.1 Identification of Detailed System Functions

The purpose of this step of the scoping process is to create a detailed list of the intended
functions associated with the system being scoped. The list is compiled in a System
Functions Table using the System and Structure Scoping Results, Q-List documentation,
plant drawings, the UFSAR, System Descriptions and other references. It should be noted
that these intended functions are required to be performed under a variety of design
conditions in accordance with the CLB.

The System and Structure Scoping Results contain screening tools which associate
intended functions with individual systems. The first substep of creating the detailed
function list is to review all of the screening tools and, in the System Functions Table,
record the intended functions of the system being scoped.

The CCNPP Q-List Design Standard (Table 2-1 Reference 8) is the site reference which
governs what components are controlled as SR, SR support, or other miscellaneous
category equipment. To ensure consistency with the Q-List documentation, the
LCMEVAL software application is used to compile a listing of all Q-List categories which
are associated with any components in the system being scoped (Q-List Criteria listing).
This listing represents the Q-List related functions associated with the system being
scoped. The following Q-List categories correspond to §54.4 criteria as described below:

Q-List Flow Sheets -

These flow sheets identify components which are relied on to respond to UFSAR
Chapter 14 DBEs or serve as VA to SR equipment. Criteria 1 and 2.

PB - The category of PB mechanical items which maintain the system PB of the RCS,
maintain the radiological boundary to prevent exceeding 10 CFR Part 100 limits,
or maintain safety system boundary to limit system leakage. Criteria 1 and 2.
(Criterion 2 because PB includes the components needed to maintain the PB of
fluid systems which are not fission product boundary fluid systems.)

1E - The category of electrical equipment and systems that are essential to emergency
reactor shutdown, containment isolation, reactor core cooling, and containment
and reactor heat removal, or otherwise are essential in preventing significant
release of radioactive material to the environment. Criteria 1 and 2. (Criterion 2
because 1E includes electrical isolation devices whose sole "intended" function is
to prevent an electrical fault in a NSR portion of the system from affecting the
SR functions of the system.)

IM - The category of mechanical equipment that is essential to emergency reactor
shutdown, containment isolation, reactor core cooling, and containment and
reactor heat removal, or otherwise are essential in preventing significant release
of radioactive material to the environment. Criterion 1.

PAM - Post-accident monitoring category of instrumentation used to assess the environs
and plant conditions during and following an accident. Criterion 3, subset of

EQ.

5049 - This category identifies items which are required to be environmentally qualified
to the requirements of 10 CFR 50.49. Criterion 3.
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CLSI1 - The category for those SSCs, including their foundations and supports that are
designed to remain functional in the safe shutdown earthquake, as defined in 10
CFR Part 100. Criterion 2. ("CLS1" is the Q-List Manual designation for items
referred to as "Seismic Category 1" or "Class 1" elsewhere in this methodology.)

Q- The category for any item specified by the Q-List Committee as requiring the
same level of quality assurance as provided for SR items. (Criterion to be
determined during scoping.)

SBO - The category of equipment required to withstand and recover from an SBO
event. Criterion 3.

After producing the Q-List Criteria Listing for the system being scoped, this list is
consolidated with the functions already listed in the System Functions Table to finalize the
detailed functions listing for the system. The Q-List does not contain information related
to several of the regulated events in §54.4 Criterion 3. Therefore, for the categories shown
below, no consolidation with Q-List-related functions is possible. The associated
screening tools and their references are used to validate the detailed system function(s) for
these criteria.

FP - The functions required by 10 CFR 50.48 for FP and safe shutdown after fire.

ATWS - The functions required by 10 CFR 50.62 to provide diverse scram and diverse
turbine trip capability during an ATWS event.

PTS -  The functions required by 10 CFR 50.61 to provide protection during a PTS
event.

The final step of intended function identification is to eliminate redundant functions.
Functions enveloped by another function or identical to another function are consolidated.
The enveloping function is designated as the "Parent” function, while the enveloped
function is the "Child" function. The child function is retained on the System Functions
Table in order to be able to trace the steps of the process which created the table. Parent
functions and functions for which no consolidation is possible are assigned a unique
identification number (Function ID) to facilitate subsequent steps in the scoping process.
(For the remainder of this methodology, the term "intended function" refers to a parent
function unless otherwise specified.)

4.1.2 The MEL

To ensure that all components in the plant are scoped with one and only one system, the
site MEL is used to provide the equipment list for the component level scoping task for
each system. This list is the portion of the NETD which contains all equipment for a given
System.

In developing the NETD, conventions were established for determining the boundaries
between systems. These conventions provided the guidance for determining which system
each component in the IPA would be assigned to. Several example conventions are listed
below. The complete system boundary guidelines are contained in the site design standard
for controlling equipment technical databases.

Application for License Renewal 2.0-30 Calvert Cliffs Nuclear Power Plant
Revision 1



ATTACHMENT (1)

APPENDIX A - TECHNICAL INFORMATION
2.0 - INTEGRATED PLANT ASSESSMENT METHODOLOGY

> Heat exchangers are assigned to the load system.

> Electrical components are assigned to load system from the load side of the circuit
breaker.

> Sensors are assigned to the system in which they sense. Actuators are assigned to

the system in which the actuation takes place.
> Transformers are assigned to the lower voltage system.
As each scoping task is begun, the LCMEVAL software application is loaded from the
NETD with the MEL for the system to be scoped. Each of the components on this list

must be dispositioned during the scoping task as either contributing to an intended function
listed in the System Functions Table or not needed for any of these functions.

4.1.3 Development of Function Catalogs

The next step in the component level scoping process for systems is to determine, for each
intended function, which components from the system MEL are needed to perform the
function. A list of components for each function is called the function catalog.

In order to determine the relationship between a given function and the components
contributing to the function, Q-List documentation, UFSAR, Technical Specifications,
system screening tools and references associated with the screening tools are used.

The active components associated with mitigating the consequences of individual DBEs or
providing VA functions to SR equipment are listed in the plant Q-List documentation
along with a reference to their safety function(s). Consequently, whenever a System
Functions Table contains a DBE function or a VA function, the Q-List provides a direct
input to the scoping process for determining which components of the given system
contribute to §54.4 Criterion 1 and 2.

The Q-List documentation also includes Piping and Instrumentation Drawings which are
coded to reflect the portions of each system which passively support the system PB
function for that portion of the system relied on to mitigate DBEs. Whenever the system
function table contains DBE functions and the MEL contains mechanical PB components,
a PB function catalog is created for the system. For each component in the MEL, a
determination is made, based on these Q-List-coded Piping and Instrumentation Drawings,
whether the component is within the annotated PB portion of the drawing. If so, the
component is included in the PB catalog. Those passive components which perform in
exactly the same manner for any intended function are not included in catalogs associated
with other functions in order to avoid redundancy.

The Q-List documentation also contains listings which associate specific components to
PAM and EQ functions. This listing is used as a direct input to the scoping process
whenever PAM or EQ functions are contained in the system function table. Based on this
input, a function catalog is created for both PAM and EQ. In order to be more specific
regarding which components actually contribute to providing each of the required PAM
indications, plant drawings and the BGE UFSAR are consulted. In addition to the

Application for License Renewal 2.0-31 Calvert Cliffs Nuclear Power Plant
Revision 1



ATTACHMENT (1)

APPENDIX A - TECHNICAL INFORMATION
2.0 - INTEGRATED PLANT ASSESSMENT METHODOLOGY

component listing, the PAM catalog contains a letter in the notes column to specify which
PAM indication is associated with each component.

The Q-List documentation contains a listing which associates specific components to the
Class 1 function. This listing is used as a direct input to the scoping process whenever
there is a Class 1 function in the System Functions Table. Based on this input, a function
catalog is created for Class 1. This catalog normally contains EPs and other enclosure
devices which contain SR equipment but have no explicit active safety function.

Many electrical and a few mechanical components are identified in the Q-List Manual as
1E only or 1M only. Such components perform the same function in support of a number
of important events but are not actually associated with any particular DBE in the Q-List
documentation. When a system contains components that are SR and designated only as
1E or 1M, a separate function catalog is created to contain these components.

The NETD contains a field which associates specific components with the Station
Blackout Analysis. This SBO designation is used as an input to scoping for SBO and
further review is conducted during the IPA process as described below:

> The NETD SBO designation is assigned to components mentioned in the Station
Blackout Analysis. Other components which must function so that these
"mentioned" components can perform their SBO function are identified and added
to the SBO function catalogs.

> Much of the equipment mentioned in the Station Blackout Analysis is mentioned
because it is secured at the start of an SBO event or is used when restoring power
after the end of the event. These components do not contribute to any SBO
functions in the SBO tool, and therefore are not included within the scope of LR.
These components are not included in the SBO function catalogs.

When the process is complete, the SBO function catalog or catalogs contain all of the
system components which contribute to each intended SBO function.

The equipment in the system MEL which is designated in Q-List documentation as SR
category "Q" also requires further analysis during the scoping process. The documentation
which supports the classification of these type components is reviewed to determine why
the equipment has been designated as SR category Q. If the SR-Q components perform an
intended function, the components are included in the corresponding function catalog.
Otherwise, the components are categorized as not within the scope of LR.

For the ATWS, PTS and DBE functions contained in the System Functions Table, one
function catalog is created for each listed function. The reference information used to
create the associated screening tool is consulted, as needed, along with plant drawings to
determine exactly which system components contribute to the performance of each listed
function. Components which perform exactly the same function to support one of these
criteria as they perform to support a SR function, are not repeated again in these function
catalogs to avoid redundancy. For example, if a pump is required to start during a severe
fire to ensure plant shutdown and the same pump must start to provide cooling water to SR
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equipment to mitigate the consequences of a DBE, that pump would not be repeated in the
FP function catalog.

All of the function catalogs discussed above are created using the LCMEVAL software
system which contains data loaded directly from a controlled site database (NETD) where
possible. For the functions where no source of direct component data is available in
software format, the individual components are entered one at a time into the function
catalog. The software ensures that only valid components (i.e., in the MEL for the system
being scoped) are added to function catalogs. It also facilitates the recording of reference
documents which justify that a component supports a given function.

4.1.4  Generation of Scoping Results Table

In the next step of the component level scoping process for systems, the function catalogs
that were developed in Section 4.1.3 are resorted by LCMEVAL to produce a list of
system components and the intended functions associated with each component.
Components not associated with any intended function are designated as not within the
scope of LR by the LCMEVAL software system. The table of in-scope components and
the intended functions that they contribute to is designated as the Component Level
Scoping Results Table.

4.2 Component Level Scoping for Structures

The component level scoping process described above for systems can also be applied to
structures. However, this process is somewhat different because of the unique features of
structures and how they are documented on site. As with systems, the scoping process is
implemented by determining which structural components are required for the performance of the
intended functions of the structure. Details of the methodology implementing the structural
component scoping are presented below.

4.2.1 Unique Identifiers for Structural Components

The components of structures have not generally been identified and listed in an MEL.
Consequently, the component level scoping for structures cannot use a comprehensive
equipment listing as an input.

For certain site structures, such as the containment, specific component types have been
identified in the site equipment database. For these structures, a partial MEL is available
and the structural component scoping process is divided into two parts:

1) The components documented in an MEL for the structure are scoped using the
process described in Section 4.1, above, if it is determined that they do not
perform a structural-type function. Components such as the containment
personnel hatch, the personnel hatch limit switches and the containment
penetrations are scoped using this process because they are designated as
components of the containment system in the NETD.

2) The remaining portions of the structure such as beams, columns and walls are
scoped using the process described in this section.
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The results are then merged when both procedures are complete to present a combined
scoping result for the entire structure.

4.2.2  Function Identification

The SS scoping process identifies some structures as within the scope of LR because they
are designed to Class 1 criteria or because they are required for DBE purposes. Unlike the
scoping results for systems, the Class 1 structure in-scope determination does not actually
reveal a great deal about the intended functions of the structure. Therefore, during the
component level scoping, the evaluator reviews Chapters 5 and 5A of the UFSAR to
determine specific structure design basis information such as which external events the
structure is designed to withstand, and which structural components contribute to these
intended functions.

By their nature, structures perform mostly passive functions and are constructed in
accordance with predetermined design requirements.  Therefore, civil engineers
experienced with nuclear plant structures determined that a structure, or components of the
structure, are designed to perform one or more of the following functions in support of the
§54.4 criteria:

1. Provide structural and/or functional support to SR equipment;

2. Provide shelter/protection to SR equipment. (This function includes radiation
protection for EQ equipment and high energy line break-related protection
equipment.);

3. Serve as a PB or a fission product retention barrier to protect public health and
safety in the event of any postulated DBEs;

4. Serve as a missile barrier (internal or external);

5. Provide structural and/or functional support to NSR equipment whose failure
could directly prevent satisfactory accomplishment of any of the required SR
functions (Example: seismic Category Il over I design considerations);

6. Provide flood protection barrier (internal® flooding event); and

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

This listing allows an evaluator with a specific civil engineering background to determine
which of the generic structure functions apply to the structure being evaluated without
being an expert on DBEs.

Functions 1-4 are associated with Class 1 structures. Class 1 design requirements are the
structure level equivalent of SR components specified in §54.4 Criterion 1. In a similar
fashion, functions 5 and 6 apply to non-Class 1 structural components which could, if they

5 External flooding events were considered during the design process for CCNPP structures. It was determined that a probable
maximum hurricane would cause the worst-case flooding conditions at the site. The resulting surge and wave action was analyzed
as the basis of plant flood protection. The effects of possible wave action were studied using a hydraulic model.
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fail, prevent a SR function from occurring. This is the structural equivalent for §54.4
Criterion 2. Function 7 is the equivalent for the portion of §54.4 Criterion 3 which is
applicable to structures.

The applicability of each function to the structure is determined by a review of various
source documents. If the structure is a Class 1 structure, the UFSAR and the System and
Structure Scoping Results must be referenced to determine which of functions 1-4 apply.
The applicability of functions 5 and 6 to the structure being scoped cannot be made based
only on the UFSAR and the System and Structure Scoping Results. Therefore, the
determination of the applicability of these criteria to the structure is deferred until
Section 4.2.4. To determine whether the structure being evaluated performs function 7
(DBE), the System and Structure Scoping Results are consulted.

Regardless of their applicability to the structure being evaluated, the seven functions are
assigned generic ID numbers that can be used with any structure being scoped. Therefore,
the Structure Intended Functions Table has the same basic format for every structure. The
functions that apply to the structure are identified by indicating "YES" in the "Applicable
to This Structure?" column of the Structure Intended Functions Table.

4.2.3  Structural Component Type Listing for the Structure

In the structural component scoping process, components that are structural in nature are
not uniquely identified during the scoping process. For example, each wall in the structure
is not identified, named, and listed. Rather than using an MEL of named structural
components, the scoping is conducted on a generic listing of structural component types.
This generic list was developed by experts in the field of nuclear Class 1 structures. The
generic list started with structural component types contained in the Containment Industry
Technical Report and the Class 1 Structures Industry Technical Report. Other structural
component types were added to the list to ensure completeness. (e.g., The Industry
Technical Reports considered only SR functions. Therefore, several fire- and flooding-
related component types were not considered in these reports.)

The evaluator uses this generic component listing and determines which of the component
types on the list are actually contained in the structure being scoped. This step is
performed by reviewing plant architectural drawings and identifying the specific structural
types. Additionally, any structural component types which are unique to the particular
structure being scoped, such as the prestressed tendons in the containment and the sluice
gates in the intake structure, are noted. These unique structural component types are then
added to the list of applicable structural component types. This list serves as the
equivalent of an MEL for structural component scoping task.
4.2.4  Structural Components Which Contribute to Intended Functions

This section describes the process used to determine which component types of a structure
contribute to the intended functions which the structure performs. For every function
listed in the Structure Intended Functions Table that has a "YES" in its "Applicable to This
Structure?" column, a review is made of the UFSAR, the Q-List Manual, or the System
and Structure Scoping Results (including documents referenced by these results). The

Application for License Renewal 2.0-35 Calvert Cliffs Nuclear Power Plant
Revision 1



ATTACHMENT (1)

APPENDIX A - TECHNICAL INFORMATION
2.0 - INTEGRATED PLANT ASSESSMENT METHODOLOGY

component types which contribute to each intended function are recorded on the
"Structural Components Which Contribute to Intended Functions" table.

Additionally, the supports for large SR equipment within the structure are identified by
reviewing a listing of the SR equipment installed in the structure that might affect the
design of the structure (such as tanks, heat exchangers, or vessels filled with fluid and
pumps which require a pedestal as a foundation.). These SR equipment supports are also
included in the "Structural Components Which Contribute to Intended Functions" table.

Q-List documentation and the Flooding Design Guidelines Manual are reviewed to
determine if structural component types in the structure being scoped are relied on to
contribute to the functions of providing structural and/or functional support to NSR
equipment whose failure could prevent satisfactory accomplishment of any of the required
SR functions or providing flood protection barriers. If structural component types in the
structure being scoped are determined to contribute to these functions, then this
information is captured by recording "YES" in the "Applicable to This Structure?" column
of the Structural Intended Functions Table. The components that contribute to these
functions are then recorded on the "Structural Components Which Contribute to Intended
Functions" table, with a reference to the appropriate intended structure function.

When completed, the “Structural Components which contribute to Intended Functions”
table provides the correlation between component types in the structure and their intended
function(s). Each component type necessary for an intended function is designated as
within the scope of LR.

4.3 Commodity Evaluations that Include Scoping Sections

For certain systems or groups of components, an alternate IPA process was chosen to accomplish
the same results as the process described in the first six sections of this methodology. Each of
these situations, where commodity approaches were chosen, are shown in Table 4-1, and described
in more detail in Section 7 of this methodology. For two of the commodity evaluations, the scoping
and pre-evaluation steps are performed using the techniques described in Sections 3 and 4. In the
other four commodity evaluation processes, the revised approach replaces the component level
scoping, pre-evaluation and AMR. Therefore, for the systems covered by these commodity
evaluations, the description of the component level scoping is included in Section 7.
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4.4

5.0

TABLE 4-1
Scoping Part of
Commodity Evaluation Commodity Evaluation?
EPs & Related Equipment No
ILs No
Cables Yes
Cranes and Fuel Handling Equipment Yes
Component Supports Yes
FP Systems Yes

Results

As a result of the component level scoping process, components are assigned to one of two
categories: (1) those that are within the scope of LR; and (2) those that are not. Only components
that are within the scope of LR are included in the IPA process. These components proceed to the
pre-evaluation task introduced in the next section of this methodology.

PRE-EVALUATION

This section describes the Pre-Evaluation task. The purpose of this task is to determine which
plant SCs are "subject to AMR" in the IPA process.

The Pre-Evaluation task is performed on a system-by-system or structure-by-structure basis
(except for equipment covered by the commodity evaluations which replace the entire IPA process,
as described in Section 4.3). The description provided in Sections 5.1 through 5.3 of the
methodology applies primarily to systems. Section 5.4 describes the differences in the process as it
is applied to structures.

The input to this task is the results of the component level scoping task, described in Section 4, for
the system being evaluated. These results consist of the intended functions of the system or
structure being evaluated and a designation of which portions of the system or structure contribute
to the intended functions. From these inputs, the criteria in the LR Rule for "SCs subject to AMR"
are applied to determine which SCs in the system or structure must be further evaluated for the
effects of aging. The SCs or groups of SCs determined not to be subject to AMR require no
further evaluation in the IPA process.

The output of the Pre-Evaluation task is the list of SCs which need to be evaluated further for the
effects of aging in the AMR task.

The Pre-Evaluation task is governed by §54.21(a)(1) of the LR Rule.

54.21(a)(1) For those systems and structures within the scope of this part, as
delineated in §54.4, identify and list those structures and components subject to
an AMR. 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, pressure
retaining boundaries, component supports, reactor coolant pressure
boundaries, the reactor vessel, core support structures, containment,
seismic category I structures, electrical cables and connections, and
electrical penetrations, excluding but not limited to, pumps (except
casing), valves (except body), motors, batteries, relays, breakers, and
transistors,; and

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

Figure 5-1 provides a flow chart of the Pre-Evaluation task.
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5.1 Categorize Intended System Functions as Active or Passive

The first step of the Pre-Evaluation task is to review the list of intended functions for the system
being evaluated and characterize each as either active or passive. When a function is determined to
be passive, all components which contribute to the passive function are categorized as passive
components, even though some of these components may also contribute to an active function. If
such components are determined to be subject to AMR, the subsequent AMR task considers only
the effects of aging on the passive intended function to which these components contribute. The
components' contribution to active functions need not be considered in this evaluation.

5.1.1 Passive Functions

Passive functions are those which require no moving parts or change in SC configuration
or properties to carry out the requirements of the function. Such functions generally do not
result in plant parameters changing in a measurable manner during normal plant
operations. Examples of passive functions are listed below:

Maintain the pressure-retaining boundary of a fluid system.
Provide structural support or shelter to equipment.

Provide missile protection.

Provide shielding against radiation.

Provide shielding against high energy line breaks.

Provide flood protection.

YV V.V YV VYV V VY

Prevent or isolate faults in an electrical circuit when such protection or isolation
does not involve moving parts or a change in properties or configuration.
(e.g., cable insulation).

Any function which is determined to be passive is evaluated in Section 5.2.

5.1.2  Active Functions

Active functions require moving parts or a change in SC properties or configuration to
carry out the intended function. For such functions, plant parameters change in a
measurable manner during normal plant operation. Performance of this equipment may be
assessed by observing, measuring or trending these parameters. Examples of active
functions are:

Provide required flow to a heat exchanger.
Provide electrical signals to a device.
Provide electrical power to a bus or load.
Provide indication of a plant condition.

Remove decay heat.

YV V. V VYV VYV V

Provide fault isolation where moving parts or a change in properties or
configuration is involved. (e.g., circuit breakers, fuses)
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5.2

53

Active functions require no further evaluation in the IPA process. Any components which
contribute to active intended functions would not be included in the list of SCs subject to
AMR, unless warranted by their contribution to other intended functions which are
passive.

Determine Whether Components Are Long-Lived or Short-Lived

In this step of the Pre-Evaluation task, all passive SCs are reviewed to determine if they are subject
to replacement based on qualified life or specified time period. Structures and components which
are not subject to such replacement are classified as long-lived.

Replacement programs may be based on vendor recommendations, plant experience, or any means
which establish a specific replacement frequency. Often, replacement based on qualified life will
also be replacement at a specific time period (i.e., the time period dictated by the qualified life).
However, in some instances the qualified life of an SC may be based on variables other than
calendar time. In either case (calendar time replacement or qualified life replacement), the SCs
subject to such replacement would not be included in the list of SCs subject to AMR.

The remaining components which contribute to the passive function will be subject to AMR unless
the component type has been specifically excluded from the review by the language of the Rule.

Assignment of System Components to Commodity Evaluations

As discussed in Section 4.3, there are several categories of equipment which are more efficiently
evaluated across system boundaries as members of commodity groups. Commodity groups are
components which are present in a number of systems, but which perform the same function
regardless of the system to which they are assigned. Commodities such as cables were not scoped
as part of a specific system because these components are not assigned to systems in the CCNPP
equipment database. As will be discussed in Section 7 of this methodology, the commodity
evaluation for these components covers the entire IPA process, and this pre-evaluation discussion
would not apply to such components. For the EP and IL commodities, some or all of the
components are assigned equipment identifiers in the CCNPP equipment database. For these
components, the Pre-Evaluation task includes an administrative step to remove these components
from the scope of the AMR of the assigned system, and to bin these components for the commodity
evaluation of the appropriate commodity group. These two cases are discussed below.

53.1 EPs

Electrical panels are assigned to a number of systems in the CCNPP equipment database
because they are functionally related to the system components. In all cases, the passive
intended function of such panels is to provide structural support to active system
components contained in the panel and/or to ensure electrical continuity of power, control
or instrumentation signals. Electrical panels include switchboards, motor control centers,
control panels and instrumentation panels.

At this point in the Pre-Evaluation task, such panels are excluded from the AMR of their
parent system and are instead administratively included with the EPs commodity
evaluation. As will be described in Section 7 of this methodology, the commodity

Application for License Renewal 2.0-41 Calvert Cliffs Nuclear Power Plant

Revision 1



ATTACHMENT (1)

APPENDIX A - TECHNICAL INFORMATION
2.0 - INTEGRATED PLANT ASSESSMENT METHODOLOGY

5.4

53.2

evaluation produces the same results as the AMR task described in Section6 but the
evaluation is adjusted to be more efficient for a particular component type.

ILs and Tubing

Many fluid systems contain a number of small ILs which are part of the systems’ pressure-
retaining boundary. Such small branch lines contribute to the passive intended function of
maintaining the system PB and most are not subject to periodic replacement.
Consequently, these ILs are subject to AMR. Instrument lines are subject to common
environments, are made of common materials and perform the same passive intended
function regardless of the system to which they are assigned. Therefore, the BGE IPA
process identifies such ILs during the Pre-Evaluation task and excludes them from the
AMR of the parent system. The commodity evaluation of ILs includes: 1) small bore
piping, tubing and fittings from the root isolation valve to the instrument; 2) hand valves
which are part of the instrument lines (such as equalization, instrument isolation and vent
valves for pressure differential transmitters); and 3) any other components in the
instrument line which contribute substantially to maintaining the pressure retaining
function of the instrument line. Section 7.1.2 contains a discussion of how this third
criterion for inclusion of components in the IL. Commodity Evaluation is applied.

How the Pre-Evaluation Task Applies to Structures

For plant structures, a modified task is used to determine which SCs are subject to AMR.

5.4.1

54.2

543

Passive Versus Active

Section 4 of the IPA Methodology describes the seven intended structural functions which
may cause a structure to be included within the scope of LR per §54.4 of the LR Rule.
From reviewing these functions and the description of passive functions in Section 5.1.1, it
is clear that all of the intended structural functions are passive. Therefore, the steps of the
Pre-Evaluation task to characterize functions as active or passive are not needed for
structures.

Short-Lived Versus Long-Lived

Plant structural components are not normally subject to periodic replacement programs.
Therefore, structural components are considered to be long-lived unless specific
justification is provided to the contrary. Such justification would be included in the LRA.

Structures Which are Also Designated as Systems

In two instances, plant structures are also characterized as systems in the CCNPP site
documentation system and system-type components are associated with these "systems."
For example, the primary containment structure is also designated as the containment
system. All penetration seals, as well as several position switches and access doors, are
listed as individual components of the containment system with unique equipment
identifiers.

As discussed in Section 4, the techniques for scoping of a structure as well as those for
scoping a system are applied to such a structure. Two distinct sets of scoping results are
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produced [0 one for the system components and one for the structural components. In this
case, the Pre-Evaluation task described in the previous steps of Section 5 would be applied
to the system scoping results. For the structural scoping results, Pre-Evaluation steps
would not be performed for the reasons described in Sections 5.4.1 and 5.4.2.

5.5 Pre-Evaluation Results and Documentation

The Pre-Evaluation task produces results which serve as input to the AMR task and to specific
commodity evaluations. These results and the documentation of the results are discussed below.

5.5.1 Pre-Evaluation Results

Section 5 identifies the SCs which are subject to AMR. This list of SCs and their intended
passive functions serve as the input to the AMR task described in Section 6. Section 5
also removes certain passive, long-lived SCs from the scope of their parent system AMR,
and includes them instead in the commodity evaluation for a specific commodity type.

5.5.2 Pre-Evaluation Documentation

The Pre-Evaluation task produces a list of the SCs which are subject to AMR for inclusion
in the LRA.

6.0 AMR

This Section of the IPA Methodology describes how the components which were determined in
Section 5 to be subject to AMR are evaluated for the effects of age-related degradation. It also
describes the approach used to identify and evaluate aging management alternatives to determine
which adequately manage the effects of aging. Figure 6-1 is a flow chart which represents the
AMR process.

The AMR task fulfills the requirements of 10 CFR 54.21(a)(3)of the LR Rule:

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 for the period of
extended operation.

The input to the AMR task is the list of SCs subject to AMR along with the intended, passive
functions for those SCs. The results of this task demonstrate the following for each input SC or

group of SCs:

> Management of the effects of aging is not required because these effects are not
detrimental to the ability of the SC to perform its intended function consistent with the
CLB;

> Existing programs or activities will adequately® manage the effects of aging; or

> New programs or activities or the modifications to existing programs or activities will need

to be implemented to adequately manage the effects of aging.

6 See Section 2.1 for the definition of “adequately manage.”
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Like the Pre-Evaluation task, the AMR task is usually performed on a system-by-system and
structure-by-structure basis. The task described in this Section applies to SCs of both systems and
structures with very few exceptions. These exceptions are described in the steps where they occur.

The AMR can be performed in one of two general ways. In some circumstances, it is possible to
demonstrate that existing plant programs adequately manage the effects of aging without an
explicit evaluation of the aging mechanisms. This approach is described in Section 6.1. In other
instances; however, it is most efficient to evaluate the effects of specific aging mechanisms on the
intended functions. Section 6.2 describes this approach.
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Where the approach described in Section 6.2 is followed, several alternatives for managing the
aging effects may be viable and it is necessary to select from those alternatives. In addition,
technological developments may produce additional viable alternatives in the future for either
approach.  Section 6.3 describes the CCNPP approach for evaluating and selecting aging
management alternatives during the IPA process.

6.1 Justification that Effects of Aging are Being Managed Without Specifically Evaluating
ARDMs

In several instances, a specific evaluation of the ARDMs is not required in order to justify that the
effects of aging are being adequately managed by existing plant programs. These approaches are
based on the Commission conclusion stated in the SOC accompanying the LR Rule.

As a plant ages, a variety of aging mechanisms are operative, including erosion,
corrosion, wear, thermal and radiation embrittlement, microbiologically induced
aging effects, creep, shrinkage, and possibly others yet to be identified or fully
understood. However, the detrimental effects of aging mechanisms can be
observed by detrimental changes in the performance characteristics or condition
of systems, structures, and components if they are properly monitored.

(60 FR 22474)

Four cases are described in this Section. For three of these cases, the AMR demonstrates that the
effects of aging on the passive function would be reflected in a change in one or more monitored
performance or condition characteristics of the SCs. Therefore, by adequately monitoring these
performance or condition characteristics, the effects of aging on the passive intended function are
also adequately managed. In the other case, described in Section 6.1.3, the SCs are subject to a
TLAA. The resolution of the TLAA will be provided by one of three methods described in
Section 8.

6.1.1 Complex Assemblies Whose Only Passive Function is Closely Linked to Active
Performance

For some complex assemblies of SCs, the principal intended function is an active function.
Some of their components are subject to AMR because the components contribute to a
passive pressure-retaining function to support the active functions of the entire assembly.

An example is the diesel generator supporting equipment. The pressure-retaining
components of the diesel starting air, lube oil, fuel oil, cooling water and scavenging air
system are subject to AMR because they contribute to a passive pressure-retaining
function. However, there would be a readily observable affect on the diesel generator
performance if the pressure-retaining components deteriorated significantly. For example,
significant cooling water or lube oil piping leakage would result in increased bearing
temperatures, and significant starting air leakage would affect diesel start times.
Additionally, experience has shown that even minor leakage from any of these supporting
subsystems is observed by operators conducting routine testing well before they result in
actual performance degradation. These effects would be observed during routine testing,
before the deterioration of the pressure-retaining components could affect the diesel’s
ability to perform its active intended function. Corrective actions to restore the passive
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function from its degraded condition are required by the performance testing program and
by the normal site corrective action processes.

Because of the readily observable effects of passive function degradation on active
performance, a sufficient method of managing the effects of all types of aging could be to
subject the assembly of components to a rigorous performance and condition monitoring
program. In the cited example, the diesel generator support systems are subject to
surveillance requirements to demonstrate operability in accordance with the Technical
Specifications and to a comprehensive reliability program required by other regulations.
The conclusion of the AMR using this technique could be that continuing these types of
performance and condition monitoring programs would ensure that the intended functions
of the assembly will be adequately managed.

In some cases, the conclusion of the AMR using this approach may be that the discovery
techniques available through the performance and condition monitoring programs are not
timely enough to ensure intended functions as required by the CLB. For example, the
discovery techniques used in a particular performance and condition monitoring program
may only provide reasonable assurance that the intended function can be performed under
normal loading conditions. Additional evaluation and/or inspection may be required to
ensure the ability to perform intended functions under certain more severe loading
conditions which are part of the CCNPP CLB. In this case, additional evaluations may be
performed to demonstrate that the aging mechanisms which may affect the ability of SCs
to perform under more severe loading conditions are not plausible for the SCs.
Alternately, age-related degradation inspections, as described in Section 6.3.3.4, may be
performed to determine whether there are aging effects of concern for the SCs being
evaluated.

Because there may not generally be a close tie between degradation of passive SCs and the
active performance of a train of equipment, the performance and condition monitoring
AMR technique is used only in selected circumstances. The conditions listed below
represent the circumstances where this approach should be followed rather than using one
of the other AMR approaches. These conditions do not constitute a part of the AMR
demonstration itself. The demonstration that these conditions are met would not be
submitted as part of the LRA but would be maintained onsite.

> A complex assembly of components where the pressure-retaining function directly
supports active performance of the assembly;

> The passive function is the pressure-retaining function and is not a fission product
boundary function;

> The active intended functions are performed by redundant trains;

> Performance testing is well documented with verification that corrective actions
assure the continued performance of all intended active functions; and

> The complex assembly is covered by the Maintenance Rule.
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6.1.2 Component Assemblies Subject to Complete Refurbishment

For some complex assemblies of SCs, the entire assembly is subject to a program which
requires complete refurbishment at periodic intervals. Components of such assemblies
may be subject to AMR because their pressure-retaining function supports the active
functions of the entire assembly. Deterioration of the pressure-retaining components
would be discovered and corrected during the refurbishment activities before the
deterioration could affect the intended function of the assembly in a manner not consistent
with the CLB.

An example is the main steam isolation valve operator. This assembly contributes
primarily to the active function of closing the main steam isolation valve in a specified
amount of time. Because the valve operator uses a combination of hydraulic fluid pressure
and compressed nitrogen to operate the valve, several components of this operator
assembly provide a passive pressure-retaining function. The entire valve operator is
removed from the system at regular intervals and refurbished. Some of the pressure-
retaining components and subcomponents are replaced every refurbishment interval.
Others are inspected and replaced if they meet certain described conditions. The entire
assembly is re-assembled and tested to ensure satisfactory performance and then re-
installed in the system. Such a refurbishment program manages all plausible aging effects
to ensure that the intended function of the valve operator is maintained in accordance with
the CLB. Therefore, this program may be credited as an adequate aging management
program without considering specific aging mechanisms.

This approach is restricted to refurbishment programs that meet the following criteria:

> The refurbishment is conducted at regular intervals on a complex assembly of
components where the pressure-retaining function only directly supports the active
intended function of the assembly;

> The passive function is the pressure-retaining function and is not a fission product
boundary function;

> The program requires complete removal of the component assembly from the
System;

> The assembly components and subcomponents, including pressure boundaries, are

inspected for signs of aging and other degraded conditions;

> The refurbishment directs replacement of components and subcomponents that are
deteriorated excessively due to aging or other degradation; and

> The refurbishment includes post maintenance testing consistent with current
industry practices and the CLB.

6.1.3 Long-Lived EQ Components

Components subject to EQ which have qualified lives less than 40 years are short-lived
and would be excluded from the AMR during the Pre-Evaluation task. Components
subject to EQ which have qualified lives of 40 years or greater are subject to a TLAA.
The options for resolving TLAAs are described in Section 8. Completing one of these
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TLAA options for long-lived EQ equipment will also serve to provide the required IPA
demonstration.

Some portions of passive EQ SCs may not be covered by the EQ program. For example,
the EQ program only qualifies the organic material of a solenoid valve. A separate AMR
evaluation using the technique described in Section 6.2, will be performed to provide the
required demonstration for those portions of passive EQ SCs which are not covered by the
EQ program.

6.1.4 SCs Subject to Replacement on Condition

In the case of certain SCs, an indication of SC condition is used as the basis for
replacement of a passive SC. For example, the copper-nickel tubes of a heat exchanger
may have an intended pressure-retaining function. This function is passive since there are
no moving parts or changes in configuration or properties involved in performing the
function. Such tubes are not replaced based on a specific time period or qualified life so
they would be included in the AMR. However, they are subject to eddy current testing
which dictates when tubes must be plugged and a tube plugging limit which dictates when
the tube bundle must be replaced. Plant experience shows that these heat exchangers are
retubed every 10 to 15 years. In cases such as this one, where a plant parameter for a
passive SC is linked to the ability of the SC to perform its intended function, and where
plant operating experience has shown that the component is replaced frequently, the
condition-based replacement program would be credited as the aging management program
for the SCs.

Table 6-1 shows the criteria which are covered in the detailed demonstration for each SC
or group of SCs subject to this AMR method. These detailed results are maintained onsite
in an auditable format. The justification provided in the LRA to demonstrate that the
effects of aging are adequately managed would include a summary of the detailed
justification.
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TABLE 6-1

CRITERIA FOR REPLACEMENT ON CONDITION PROGRAMS

Criterion 1 - Replacement programs based on condition or performance must ensure that the SCs
identified as within the scope of LR will be replaced before degradation would result in loss of the SC
intended function(s). For example --

> Is the discovery activity frequency interval less than the shortest time between failures of the SC
intended function(s)?

> Based on the condition or performance trait monitored by this program, is the component replaced
at intervals that are short relative to the life of the plant?

> Historically, have all maintenance preventable functional failures of SC intended functions been

detected by the activity?

Criterion 2 - Replacement programs based on condition or performance must contain appropriate
acceptance criteria which ensure timely replacement of the SCs.

> Does the activity have an action or alert value or condition parameter to determine the need for
replacement of the SC?
> Does the action value or condition provide an appropriate means of assuring replacement of the

component before the effects of aging would prevent any intended system functions?

Criterion 3 - Replacement programs based on condition or performance must be implemented by the
facility operating procedures.

> Is the activity controlled by a site review process which includes controls over subsequent
revisions?

6.2 Performing an AMR by Evaluating Aging Mechanisms
In some circumstances, the most efficient manner’ to show that the effects of aging are being
adequately managed is to evaluate the effects of specific aging mechanisms on the intended
functions and to demonstrate that those effects are being managed. This Section describes this
method of performing an AMR.

-

Unlike the methods described in Subsection 6.1, this method of performing the AMR could have

been used for all SCs subject to AMR. However, this method is not always the most efficient

method. For some SCs, even if one of the more efficient methods described in Subsection 6.1 would

have been sufficient to demonstrate adequate aging management, BGE chose to use a more
mechanistic approach due to other benefits derived from performing this approach.
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6.2.1 Creating a Potential ARDM List

The first step of the specific evaluation of ARDMs is to determine which ARDMs must be
evaluated. For system components, the list of such ARDMs is referred to as the "Potential
ARDM List" for a given ET.

When an ET is encountered in an aging evaluation and the ET has not been evaluated as
part of a previous evaluation, a new Potential ARDM List is created. Industry documents
are reviewed to identify the aging mechanisms which need to be considered. From
reference materials, a list of all of the ARDMs which might affect any SC of the given ET
is compiled. The list also includes a discussion of the various stressors which cause or
exacerbate the ARDMs. It also includes a list of any characteristics of selected SCs which
might prevent the ARDMs. This Potential ARDM List is the list of ARDMs that will be
considered for subsequent evaluations of SCs of this ET. The Potential ARDM List is
updated as each SC of the same ET is evaluated.

The next step is to eliminate those ARDMs which are not applicable to any of the SCs in
the system being evaluated. For example, creep is an ARDM which is included on the
initial list for the ET for piping. However, when finalizing the Potential ARDM List for
the Service Water System, this ARDM is eliminated as not applicable because the
temperatures throughout the Service Water System are too low to warrant consideration of
this mechanism. The basis for marking an ARDM as not potential is recorded on the
Potential ARDM List for the system.

Structural components are not associated with a particular ET in the site equipment
database, and therefore a modification to this step is needed for structural components.
Instead of creating the Potential ARDM List for each ET, structural component types
are divided into two categories: 1) concrete/architectural components; and 2) steel
components; and a Potential ARDM List is created for each of these categories.

6.2.2  SC Grouping

If a system contains several SCs with similar characteristics, the evaluation can be made
more efficient by grouping these SCs together for a common evaluation.

All components of systems are classified in the site equipment database with a particular
DT code. Examples of such DTs are hand valves, check valves, pressure transmitters and
heat exchangers. The DT can be further divided to facilitate the evaluation. For example,
if the check valves of a particular system are made of two distinctly different materials,
two separate groups may be formed. Other possible examples are listed below:

Internal Environment - All system piping which carries saltwater could be in one group
while the instrument air piping which controls valves in the system would be in another.

External Environment - All system underground piping could be included in one group,
while the above ground piping would be in another.

Design - Other design parameters besides material could be selected as grouping
attributes. For example, plate and frame heat exchangers may be grouped separately from
shell and tube heat exchangers.
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The grouping attributes and the component IDs are recorded and each group is assigned a
unique identifier.

Groups may be further subdivided into the individual subcomponents which make up the
components in the group if this facilitates the subsequent evaluation. If certain
subcomponents are not required for the SC to perform its intended, passive function, they
are identified and excluded from further evaluation. For example, a group of air-operated
valves may have an intended pressure-retaining function but may not have to reposition for
any intended function. Therefore, the discs, seats and air operators of the valves in this
group would not be subject to AMR because they do not contribute to an intended passive
function. Whenever subcomponents are eliminated from further evaluation because they
do not contribute to the intended, passive functions, the bases for these decisions are also
documented.

Again, because of site documentation differences for structural components, the structural
component type is used to establish the initial level of grouping in the same manner as DT

is used for system components.

6.2.3  Create and Resolve the ARDM Matrix.

After completion of the system Potential ARDM List and after SCs are grouped and
subdivided, an ARDM matrix is created and evaluated. The ARDM matrix consists of all
potential ARDMs along one axis and all remaining subcomponents for a particular SC
group along the other. Each ARDM/subcomponent intersection must be reviewed during
this step.

For each ARDM/subcomponent combination, the following is considered: 1) the material
of the subcomponents in the group; 2) the operating environment; and 3) the passive
intended functions. If the ARDM does not affect the material, is not perpetuated by the
environment or occurs to such a small degree that the intended function is maintained, the
ARDM is designated as not plausible for the subcomponent. Although material,
environment and function are mentioned separately above, when evaluating ARDM
plausibility, all of the factors are considered together.

Integrated Plant Assessment documentation for this step consists of the list of the ARDMs
that are plausible for each group of SCs subject to AMR and the rationale for designating
each ARDM. This information is recorded in evaluation reports and maintained onsite. A
list of the potential ARDMs that were evaluated for each group of SCs in the system is
provided in the LRA.
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6.3 Methods to Manage the Effects of Aging

This Section describes how the aging management methods are chosen and justified for the period
of extended operations. Methods chosen for managing the effects of aging will be consistent with
site strategies for maintenance of equipment material condition. One of the goals of aging
management is to manage the effects of aging such that the intended functions are maintained
consistent with the CLB. Consequently, each phase of the maintenance strategy discussed below
takes this goal into consideration when determining the adequacy of an existing or proposed
program or activity.

6.3.1 Phases of a Maintenance Strategy

An adequate maintenance strategy consists of four phases: Discovery, Assessment/
Analysis, Corrective Action, and Confirmation/Documentation

(D) Discovery - The first phase of a maintenance strategy is identification that
detrimental effects of aging are or could be occurring. As stated in the SOC for
the LR Rule:

The Commission believes that, regardless of the specific aging
mechanisms, only age-related degradation that leads to degraded
performance or condition (i.e. detrimental effects) during the period of
extended operation is of principal concern for license renewal. Because
the detrimental effects of aging are manifested in degraded performance
or condition, an appropriate license renewal review would ensure that
licensee programs adequately monitor performance or condition in a
manner that allows for timely identification and correction of degraded

conditions. (60 FR 22469)

Aging can be self-revealing or identified through specific diagnostic techniques.
Current examples of discovery methods include visual observation of external
conditions, eddy current examination for flaws, and ultrasonic testing for detecting
wall thinning. As discussed in Section 6.1.1, these discovery methods may require
augmentation for LR to ensure that the effects of aging are discovered in a timely
manner such that there is reasonable assurance that the CLB will be maintained.
Some plant programs may use specific detection techniques to detect and monitor
aging while others rely on walkdowns by plant personnel to observe and document
degraded conditions or performance. Monitoring and evaluating industry
experience also serves as a discovery activity for currently unknown or theorized
aging mechanisms since other plants may discover aging effects before CCNPP.

2) Assessment/Analysis - Once performance or condition degradation is discovered,
its progress must be compared to criteria or other guidance to determine the degree
of the degradation and the need for specific and generic corrective and preventive
action. These criteria and guidance will depend on the characteristics of the
degradation and the effects on the intended function. For example, a safety or
safety support system must be capable of performing its specific safety function
for accident prevention and/or mitigation as described in the CLB. Likewise, a
system providing a function for a regulated event must be capable of performing
that function under the conditions described in the CLB evaluation of the regulated
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event. The assessment/analysis phase incorporates such requirements in
determining the need for and nature of corrective actions after abnormal or
degraded conditions are discovered. One possible result of such
assessment/analysis would be to repeat the discovery phase using an expanded
sample size or using an augmented or improved technique for discovering and
quantifying the extent of a particular aging effect.

3) Corrective Action - With the degree of degradation known, specific corrective
action can be taken to ensure that the equipment performance or condition is
restored and the intended function is maintained. Site procedures currently exist
which require root cause analysis and actions to prevent recurrence to be included
with corrective actions when appropriate.

4) Confirmation/Documentation - After the corrective action is performed, post-
maintenance verification or testing confirms that maintenance was performed
correctly and the equipment is capable of performing its intended function. The
corrective action and testing are documented as part of plant records for future
reference.

In combination, these four phases provide a complete maintenance strategy. Sections 6.3.2
and 6.3.3 describe how discovery activities are identified and selected. Section 6.3.4
describes how the latter 3 phases are implemented.

6.3.2 Site Expert Panel Input

The selection of the appropriate method for detecting aging effects is performed through an
expert panel review of each plausible ARDM/subgroup combination. The review is
conducted on a system or commodity basis and, typically, consists of following plant

representatives:

> The system or commodity aging evaluation engineer;

> The cognizant system engineer;

> Appropriate plant program managers/technical area specialists; and
> The aging management implementation engineer.

Each member brings specific focus and talent to the expert panel.

The aging evaluation engineer presents the results of the system aging evaluations
highlighting the intended functions of the systems, the components subject to AMR, and
the plausible aging effects. The aging evaluation engineer also proposes the methods by
which the effects of aging can be managed.

The system engineer brings his knowledge of the system and functional requirements,
knowledge of the plant and industry experience with the system, and familiarity with
system inspection, surveillance, testing and maintenance results. The system engineer also
provides site technical concurrence to execute the aging management methods for his
system under a renewed license.
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Each plant program manager/technical area specialist brings his expertise in a specialized
area (such as non-destructive examination, EQ, chemistry, materials, fatigue) and provides
a perspective in determination of program applicability and feasibility. These individuals
also provide technical concurrence that their program methods will effectively detect and
monitor the specified aging effects and are presently the preferred methods.

The aging management implementation engineer facilitates the panel meetings, provides
consistency between system and commodity technical discussions, ensures involvement of
the appropriate plant personnel, and ensures closure of open items.

The panel as a team determines the appropriate methods to manage the effects of aging for
the given system or commodity considering two main factors:

> The likelihood the ARDM will occur for the specific application; and

> How the effects of the mechanism progress.

If the panel determines that the ARDM occurs and progresses relatively rapidly, then

prescriptive plant programs or system modifications may be warranted. Age-related
degradation inspections and/or performance or condition monitoring may be warranted if:

> The mechanism has not been seen yet in operating plants;
> Present knowledge indicates progression is gradual; and
> The known characteristics of the ARDM indicate a potentially severe impact on

the system intended function.

Continuing to monitor and evaluate industry experience may be appropriate if:

> There is little or no experience with a particular mechanism occurring for the
system environment;

> Current knowledge indicates the ARDM progresses relatively slowly; and

> The potential consequences to the system intended function are not significant.

6.3.3  Selection of Aging Management Alternatives for Discovery

Once degradation is discovered, the step described in Section 6.3.4 will ensure that the
appropriate Assessment/Analysis, Corrective Action, and Confirmation/Documentation
occur for all SCs. Therefore, for the purposes of the IPA, it is only necessary to establish
how the degradation will be discovered on a system-by-system basis.

Appropriate methods for discovering the effects of aging are selected for all of the SCs
subject to the AMR based on the expert panel approach. Each of the methods can be
categorized into one of the following groups.

6.3.3.1 Plant Programs

Plant programs are often the most direct and systematic method of detecting and mitigating
the effects of aging. They already exist to meet regulatory requirements or
recommendations, warranty requirements, or to preserve economic investment based onsite
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experience. They are typically selected as the method of discovering aging when they exist
and can discover the effects of the plausible mechanism.

The plant programs applicable to the system are identified and reviewed to determine if
they may serve to discover aging effects for the long lived passive components. In some
cases, existing condition monitoring or functional testing may be sufficient; existing
focused inspections may be sufficient in others. Programs adequate to detect or monitor
the effects of aging during the period of extended operations are credited without
modification.

Whenever an activity required by an existing industry code such as ASME Section XI is
credited as an aging management program, the specific version of the code to which BGE
is currently committed should be noted in the AMR report and LRA documentation.

Existing plant programs can also be modified to ensure the discovery phase of the
maintenance strategy is adequate for the period of extended operation. Examples of
modifications to an existing program include, but are not limited to, the following:

> Adding components to inspection procedures for specific aging effects;
> Adding specific aging effects mitigation procedures; and
> Tailoring of record keeping and trending requirements.

If no existing plant program can be adapted to address the aging effects for the given
group of SCs, new programs may need to be implemented.

Some modifications to existing programs and new programs may be implemented prior to
submittal or approval of the LRA. Alternately, the LRA may include a commitment to
implement the program or modification at an appropriate future date before or, with
appropriate justification, during the period of extended operation.

Examples of existing plant programs are shown in Table 6-1.
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TABLE 6-1

Examples of Existing Plant Programs
Maintenance (Preventive) Materials Testing and Evaluation
Maintenance (Corrective) Motor-Operated Valve Program
Maintenance Standards Program Performance Evaluation Program
Check Valve Reliability Performance Evaluation Program (Operations)
Eddy Current Testing Plant Lay-up and Equipment Preservation
Electronic Cable Degradation Post-Maintenance Testing
Engineering Test Procedures Pressure Test Procedures
Surveillance Test Procedures Plant Tours
Fatigue Monitoring Protective Coating and Painting
Functional Testing System Walkdowns
Environmental Qualification Thermography
Inservice Inspection Vibration Monitoring
Loose Parts Monitoring Thermal Performance Monitoring
Lube Oil Analysis Operator Rounds

6.3.3.2 Site Issue Reporting (IR) and Corrective Action Program

In cases where the effects of aging are observed in less formal activities or as a result of
work in the vicinity, the IR and corrective action program is relied on for discovery.
Examples of less formal activities are:

Plant tours by supervisors and managers;
Management and supervisory job observations;
Maintenance planning walkdowns;

Walkdowns of planned and completed modifications;

Fire watches; and

YV V. V VYV VYV V¥V

Personnel safety equipment inspections.

Any observed or suspected condition that requires significant corrective action, whether
related to the purpose of a specific activity being performed or not, is documented via an
IR. These methods for discovery are normally complementary to other, more formal
activities, such as age-related degradation inspections. If such activities are relied on as
the principal means of discovery, appropriate justification would be provided in the LRA.

6.3.3.3 Plant Modifications

Plant modifications may be appropriate where:

> Plant programs cannot effectively discover the effects of aging;
> Experience indicates that the mechanism is occurring; and
> The progression is relatively rapid.
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Modifications will occur as part of the normal site modification process which currently
exists for improving and updating plant response, performance and reliability.

Examples of modifications which might result from the aging evaluations include, but are
not limited to, the following:

> Relocation of equipment to a less aggressive environment;
> Change of material to improve resistance to the aging mechanism; and
> Change in the equipment operation.

Modifications to plant equipment may be implemented prior to submittal of the LRA.
Alternately, the LRA may commit to implement a modification at an appropriate future
date. With justification, this date may be during the period of extended operations.

6.3.3.4 Age-Related Degradation Inspections

Two distinct cases of age-related degradation inspections are discussed below. Others may
also be possible.

Case 1: Inspection to Support a Non-Plausible Determination

In some cases aging mechanisms are possible but the effects of the aging are expected to
have minimal consequences due to the equipment material and operating conditions. For
example:

> A structure may have been built with a concrete mix that provides maximum
resistance to freeze-thaw.

> A tank may have been built of stainless steel using strict welding controls to
minimize the chance of stress corrosion cracking.

In this case, an inspection could be conducted to provide additional assurance that
significant degradation is not occurring or that the rate is sufficiently slow to preclude
concern during the period of extended operation. Alternatively, the inspection might
conclude that additional inspections are needed during the period of extended operation.

The scope of such inspections would typically be a representative sample of the
population. Where practicable and prudent, the sample would be biased to focus on
bounding or leading components. For example:

> The portion of a structure more likely to experience the ARDM; or

> A statistically representative sample of the valves made of a particular material;

If the inspection indicates little or no degradation, the conclusion could be reached that the
degradation will not result in loss of component function during the period of extended

operation, and therefore, no additional aging management activities or programs would be
required. Significant degradation, on the other hand, would trigger action under the
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existing corrective action program and the need for additional inspections would be
evaluated.

Where the inspection demonstrates that there is no significant degradation and no program
is needed to manage the effects of aging, resolution of the aging mechanism would be
documented by describing;:

> The inspection process and results; and

> Why it is an adequate approach to disposition the ARDM for the SC group.
Case 2: Inspection to Validate an ARDM Mitigation Program

In other cases, programs may be in place which prevent or mitigate the effects of aging.
These aging effects could, if left unmanaged, degrade the capability of SCs to perform
their passive intended functions. In these cases, relying upon the mitigation program may
not provide the necessary level of assurance that the passive intended function will be
maintained during the period of extended operation. For example:

> An underground piping system may be wrapped with a protective material to
prevent contact with moisture and may also be subject to an impressed current
cathodic protection system designed to prevent corrosion. However, because the
piping is buried and the consequences of failure would be significant, a decision
might be made to perform an inspection of a representative sample of the piping
exterior to confirm that the mitigation measures have been effective in controlling
aging.

> A fluid system may be subject to chemistry controls which minimize impurities
and maintain a basic pH to limit corrosion of carbon steel components. However,
because of the large amount of piping and other components subject to such
treatment throughout the plant and the range of environmental factors, an
inspection of a representative sample of components could be conducted to
confirm that the chemistry controls in place have been effective in controlling the
effects of aging.

In these cases, inspections could be conducted to confirm that the mitigation programs are
effective in preventing or mitigating the aging effects which they were designed to control.

Again, the scope of such inspections would typically be a representative sample of the
population of components of concern. Where practicable and prudent, the sample would
be biased to focus on bounding or leading components. For example:

> The underground piping system which is closest to the water table and therefore,
most likely to have been subjected to moisture; and

> The piping system which has experienced the worst history of chemistry transients
and/or has the most susceptible locations.

If these inspections reveal little or no degradation, the conclusion could be reached that the
mitigation programs are sufficient to manage the effects of aging during the period of

Application for License Renewal 2.0-59 Calvert Cliffs Nuclear Power Plant
Revision 1



ATTACHMENT (1)

APPENDIX A - TECHNICAL INFORMATION
2.0 - INTEGRATED PLANT ASSESSMENT METHODOLOGY

extended operations. Significant degradation, on the other hand, would trigger action under
the existing corrective action program and the need for additional inspections would be
evaluated.

Where the inspection demonstrates there is no significant degradation and the existing
program is adequate to manage the effects of aging, this would be documented by

describing:
> The attributes of the program which prevents or mitigates the aging effect; and
> The inspection process and results.

For both of the cases described above, the inspection technique would need to be capable
of detecting the effects of aging identified by the AMR. Acceptance criteria for these
inspections would be consistent with current practices which account for the SC’s ability
to perform intended functions in accordance with the CLB.

For both cases, the inspections described above may be completed before submittal of the
LRA. When such an early inspection detects no signs of significant aging as expected,
there is no need to extrapolate the results of the inspection. If, on the other hand, the
inspection reveals significant degradation or unexpected conditions, the results would
either be conservatively extrapolated through the end of the period of extended operation or
future inspections would be conducted to track the progress of the unexpected degradation.
The frequency of such future inspections would be commensurate with the safety
significance of the SCs being inspected, as well as consistent with the results discovered
during the initial inspection.

Alternately, the LRA may commit to conduct the inspection prior to the period of extended
operation or, with justification, during the period of extended operation. If industry
experience resolves the aging issue in the interim, the commitment to perform the
inspection could be cancelled using existing site commitment management procedures.

6.3.3.5 Industry Operating Experience

Monitoring plant and industry experience provides the principal discovery means for
unknown and theorized aging mechanisms. Additionally, monitoring industry experience
may be included as one feature of a multi-feature aging management approach when
appropriate.

The materials used at CCNPP are common to nuclear plants and to many non-nuclear
power plants that have long operating histories. Monitoring plant and industry experience
therefore provides timely information related to unknown and theorized ARDMs, so that
there is reasonable assurance that such ARDMs would be discovered before they severely
affect intended functions at CCNPP. It also provides assurance that appropriate changes
are made to existing programs.

Industry information is distributed across the nuclear industry via Institute of Nuclear
Power Operation’s Significant Event Evaluation Information Network program, which is a
small part of Industry’s response to NUREG-0737. The plant program for industry
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experience reviews problems and events across the industry and evaluates the significance
and applicability to CCNPP.

Examples of information that the program captures are:

Part 21 Notices;

NRC Bulletins;

NRC Information Notices;

NRC Generic Letters;

Vendor Information Letters;

Operating Experience Information;

Significant Event Reports;

Operations and Maintenance Reminders; and

YV V.V VYV V V VYV VYV VY

Significant Operating Experience Reports.

In some cases, the aging evaluation may be based on information from the nuclear power
industry or other industries that indicates unexpected deterioration may occur. Although
the aging effects may not have been detected at CCNPP or most other plants with similar
equipment, similarities in materials and environments may make it possible for the aging
effects to occur at Calvert Cliffs. In these cases, discovery has already occurred through
notification from NRC, Nuclear Energy Institute, Institute of Nuclear Power Operations,
Owners Groups, or vendors.

The site issue reporting and corrective action process requires review and evaluation of the
industry experience, and comparison to conditions at CCNPP to determine if additional
action is needed here. If resolution of the issue is in progress, it will not necessarily be
completed prior to LRA submittal or approval. The site issue reporting and corrective
action process ensures that assessment/analysis occurs and appropriate action is taken.

For example, a current industry issue is PWSCC of Alloy 600. Baltimore Gas and
Electric Company has been closely involved in the industry and owner’s group efforts to
resolve Alloy 600 issues. Baltimore Gas and Electric Company has established a multi-
disciplined internal working group to evaluate implications of Alloy 600 aging for
CCNPP. The working group used current industry knowledge and material and
environmental properties to determine the susceptibility of Alloy 600 PB components to
PWSCC. For some components where PWSCC was determined to be more likely, more
proactive steps have been taken or are being considered, such as replacement, nickel
plating or destructive testing. For reactor vessel head penetrations at CCNPP, the
Alloy 600 working group determined that PWSCC will initiate and propagate much slower
than at many other plants. Inspection results from other plants continue to be reviewed by
BGE and continue to suggest no immediate concern for CCNPP. Additional plants are
planning inspections. At this time, BGE cannot conclude that inspections will be needed at
CCNPP. However, the processes are in place to ensure appropriate future decisions are
made based on accumulated industry knowledge.
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6.3.4 Implementing the Assessment/Analysis, Corrective Action and Confirmation/
Documentation Phases of the Maintenance Strategy

The last three phases of the maintenance strategy are required by the CLB and are
provided by the site IR and corrective action process. Any observed or suspected
condition that requires significant corrective action, whether related to the purpose of the
specific activity being performed or not, is documented via an IR. Initiation of an IR
causes the degraded condition or performance to be evaluated for immediate personnel or
nuclear safety concerns, operability concerns, and reportability. The IR is screened and
classified to ensure that timely corrective action is taken.

Actions necessary to resolve the IR are assigned to the responsible organization. The IR
remains open until appropriate actions have been completed and documented. For
significant events and issues, an event investigation and root cause analysis is conducted to
aid in preventing reoccurrence.

Therefore there is reasonable assurance that timely discovery of aging issues and effects
will result in appropriate action to evaluate, correct, document, and report them.

6.3.5 Aging Management for Aging Issues Associated with a Generic Safety Issue (GSI) or
Unresolved Safety Issue

If there is an outstanding generic issue (GSI or Unresolved Safety Issue) associated with
an identified aging effect or aging management practice, the SOC to the Rule
(60 FR 22484) provides three options: 1) If the issue is resolved before LRA submittal, the
applicant can incorporate the resolution into the LRA. 2) An applicant can justify that the
CLB will be maintained until a point in time when one or more reasonable options would
be available to adequately manage the effects of aging. (For this alternative, the applicant
would have to describe how the CLB would be maintained until the chosen point in time
and generally describe the options available in the future.) 3) An applicant could develop a
plant-specific program that incorporates a resolution to the aging issue.

In determining the appropriate aging management practice for SCs affected by GSIs and
Unresolved Safety Issues, these options should be considered throughout the steps of
Section 6.3 and one of the options chosen as appropriate.

For example, the effects of a particular aging mechanism on a specific material may be
designated by the NRC as a GSI. Baltimore Gas and Electric Company may choose
option 2) above to address this issue in the [PA. Analysis could be used to demonstrate
that other plants are more susceptible to the particular aging effects than CCNPP. Based
on this analysis, reliance on continued participation in owner’s group activities or other
industry activities, including review of inspection results from the more limiting plants,
could be used to demonstrate that the SC intended functions will be maintained consistent
with the CLB. Alternate actions could also be developed as contingencies, depending on
the results discovered at the limiting plants. In this manner, the aging issue associated with
the GSI could be managed for the purposes of the IPA. Ultimately, resolution of the GSI
would include actions, if necessary, which would be implemented under the CLB.
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6.4

6.5

7.0

Plant Program Documentation

Documentation in the LRA for this task consists of a demonstration that the effects of aging are
adequately managed as well as a description of the programs and activities which were identified
during the AMR and are relied upon to manage the effects of aging. Program modifications or new
programs which need to be implemented in order to adequately manage the effects of aging for the
period of extended operation would be described briefly. A summary description of these existing
programs and activities, program modifications and new programs are included in the FSAR
Supplement. Detailed justification of the adequacy of the programs will be maintained onsite to
serve as the basis for the demonstration provided in the LRA and the summary description
provided in the FSAR Supplement.

IPA Summary

The completion of the AMR task concludes the IPA required by the LR Rule. The IPA process
demonstrates that the effects of aging have been identified and are being or will be adequately
managed. The next section of this methodology describes several specific cases where a slightly
different process is used to provide the demonstration required for the IPA.

COMMODITY APPROACHES TO AMR

As discussed briefly in Section 1 and 4 of this methodology, the approach described in the first six
sections of the methodology was followed for all plant SSCs with only a few exceptions. These six
exceptions are described in this section.

The intent of a commodity evaluation is identical to the normal IPA approach; i.e., to demonstrate
that the effects of aging are adequately managed. For each case discussed in this section, increased
efficiency was the primary motivation in adopting an alternate approach.

For the purposes of discussion, the six commodity evaluations are divided into two groups: 1) those
that replace only the AMR task of the IPA (Section 7.1); and 2) those that replace the entire IPA
process (Section 7.2). Table 7-1 shows the six commodity evaluations and which belong to each of
the categories described above.

TABLE 7-1

Commodity Evaluation Equivalent to Entire [PA or
Just AMR?

EPs AMR

ILs AMR

Cables IPA

Cranes and Fuel Handling Equipment IPA
Component Supports IPA

FP Equipment IPA
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7.1 Commodity Evaluations Which Cover Only the AMR Task

For the EPs evaluation and the ILs evaluation, the tasks of system level scoping, component level
scoping and pre-evaluation are performed as described in Sections 3, 4 and 5, respectively. The
output of these tasks for the many systems which contain one of these two commodities is a list of
the SCs subject to AMR. The performance of the AMR is split into the system AMR and
commodity AMRs. The system AMR is conducted as described in Section 6. The commodity
AMRs are conducted as described below.

7.1.1 EP Commodity Evaluation

For many fluid systems, the list of SCs subject to AMR includes many pressure-retaining
fluid system components and a relatively few EPs which provide structural support to
active electrical equipment. All of these components could have been evaluated as part of
the system AMR. However, the expertise of the evaluator and the type of reference
materials and plant documentation needed to perform the AMR for these two types of
equipment is substantially different. Furthermore, the AMR of the EPs requires a level of
expertise, reference material and plant documentation similar to that needed for other SCs
in electrical distribution and instrumentation systems. Therefore, for efficiency reasons,
the EPs are removed from the scope of each system AMR and all EPs (electrical
distribution, instrumentation and panels supporting mechanical system operation) are
grouped into a common commodity evaluation.

The first step of the EP commodity evaluation is to review the scope of all of the pre-
evaluation results and to include all EPs subject to AMR in the commodity evaluation,
regardless of the system the panel is assigned to in the site equipment technical database.
Performing this step maintains the link between the scoping and pre-evaluation results,
which are done system-by-system, and the scope of the commodity evaluation. For some
systems, the only components in the system which were subject to AMR were those
included in the scope of the EP commodity evaluation. For these systems, no system AMR
was performed at all since the EP commodity evaluation addressed all system components
requiring an AMR.

After the scope of the commodity evaluation is established, the IPA process for conducting
an AMR described in Section 6.2 is applied to the newly formed scope of EPs in exactly
the same manner as it is applied to a plant system. Panels are grouped by common
material, function and environment. Potential ARDMs are listed. Age-related degradation
mechanisms matrices are created and resolved, and aging management alternatives are
evaluated.

7.1.2 IL Commodity Evaluation

For many fluid systems, the list of SCs subject to AMR includes many pressure-retaining
components which are part of small branch ILs. Regardless of which system these ILs are
part of, certain common characteristics are shared with respect to aging management.

> All consist of piping and/or tubing which contribute to only one passive intended
function, i.e., the pressure-retaining boundary of the system;
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> All include instrumentation which would be affected to some extent by significant
PB leakage; and

> All system piping to which these ILs are attached is also subject to AMR.
Because of these common characteristics, the BGE IPA process includes an IL. commodity.

Again, the scoping and Pre-Evaluation tasks of the IPA are performed using the IPA
approach described in Sections 3 - 5. During the Pre-Evaluation task, the IL. components
are separated from the remainder of the system pressure-retaining boundary and are
targeted for a commodity evaluation. Similar to the EP commodity evaluation, the first
step of the IL. commodity evaluation specifies the scope of the evaluation. For every fluid
system subject to AMR, pre-evaluation results are reviewed. Tubing, fittings, hand valves
and any other in-line components which are associated with the instrument and contribute
substantially to the pressure-retaining function are included in the scope of this commodity
evaluation. A determination has been made in 10 CFR 54.21(a)(1) that certain component
types should be excluded from the AMR. Those specifically listed in 10 CFR Part 54 (as
being excluded from the AMR) include pressure transmitters, pressure indicators and
water level transmitters. Based on this guidance in the LR Rule, the contribution of these
components to the passive, pressure-retaining function is determined not to be substantial
enough to warrant an AMR, and these components are not included in the IL. commodity
evaluation.  Other components with the same characteristics as those listed in
§54.21(a)(1), but not specifically listed in this section of the Rule (e.g., differential
pressure transmitters and indicators, pressure switches, water level indicators), are also
determined not to be subject to AMR for the same reason. A correlation to the generic
exclusion from the AMR for these additional component types will be provided in the IL
Commodity Evaluation LRA Section. This correlation will consist of a discussion of how
these component types have the same characteristics as those listed and excluded from the
AMR in §54.21(a)(1) of the LR Rule.

At this point, one or more of the AMR methods described in Section 6.1 and 6.2 are
performed on ILs in the scope of this evaluation. Appropriate aging management

alternatives are then selected using the techniques described in Section 6.3.

7.2 Commodity Evaluations Which Cover All Scoping and IPA Tasks

For cables, structural supports, FP equipment and cranes/fuel handling equipment, the commodity
evaluation, the process described in this section covers the component level scoping, the pre-
evaluation and the AMR tasks.

7.2.1 Cables Commodity Evaluation

The CCNPP equipment database does not contain specific equipment connectivity for
individual cables. Instead, a separate Circuit and Raceway database contains information
on cables, their service function (power, control or instrumentation), their materials and
their from and to locations. Correlation of cable schemes to individual raceways,
equipment and rooms is then possible using the information in this Circuit and Raceway
database and design drawings. Because of these differences in site documentation
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techniques, the BGE IPA process does not include cables within any of the system AMRSs,
but instead evaluates cables as a separate commodity.

7.2.1.1 AMR for Cables Subject to the EQ Program

The cable commodity evaluation tasks starts with all site cables, regardless of whether they
support any of the intended functions described in §54.4. As discussed in Section 6.1.4,
SCs subject to the EQ program are associated with a TLAA that will be evaluated as
described in Section 8. Therefore, no further review of EQ cables is performed during the
cables commodity evaluation.

7.2.1.2 AMR for Non-EQ Cables

For the remaining cables, the potential ARDMs which could affect CCNPP cables are
considered as discussed in Section 6.2.1. Cables are grouped by common material
characteristics as described in Section 6.2.2 and the potential ARDM(s) are evaluated to
determine which are plausible for the groups of cables as described in Section 6.2.3. At
this point, the component level scoping task is performed, applying the principles described
in Section 4, to determine which of the cables which are subject to plausible ARDMs are
within the scope of LR. The Pre-Evaluation task is not performed during this commodity
evaluation since all cables are passive and long-lived.

For those cables subject to plausible ARDMs which are within the scope of LR, aging
management alternatives are selected using the steps described in Section 6.3

Therefore, the result of the commodity evaluation is the justification that for all cables
within the scope of LR, the effects of aging will be adequately managed by plant programs
or activities, or the effects will not prevent the intended functions of the cables during the
period of extended operations.

7.2.2  Cranes/Fuel Handling Equipment Commodity Evaluation

The system level scoping results identify five systems within the scope of LR which are
related to cranes and fuel handling. Because the only intended function of these five
systems are structural in nature, these five systems are included in a commodity evaluation
instead of being addressed individually in the standard IPA process. The five systems are
listed below:

> Spent Fuel Storage
Refueling Pool
New Fuel Storage and Elevator

Fuel Handling

Y V V VY

Cranes

The first step of this commodity evaluation is to determine which components in these
systems contribute to the intended functions. The UFSAR and Q-List documentation is
consulted as described in Section 4.2 to determine which components of these systems
contribute to the intended structural functions and are therefore within the scope of LR.
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Once the components within the scope of LR are defined, the next step is to determine
which of these components have already been addressed for their intended, structural type
function as part of another AMR (e.g. the AMR of the building which houses the
component8 or the commodity evaluation of structural supports). Any such components
are eliminated from the scope of this commodity review. For example, the refueling pool
structural concrete, stainless steel liner and the fuel transfer tube are addressed in the
AMR of the containment. The spent fuel racks and the spent fuel pool structural concrete
and liner are already addressed in the AMR of the Auxiliary Building. These components
are therefore eliminated from the scope of the crane and fuel handling commodity
evaluation.

The next step of the commodity evaluation is to determine which portions of the
cranes/fuel handling equipment listed above are subject to AMR. This is accomplished by
reviewing the equipment using a process similar to Section 5 Pre-evaluation and
determining those components which contribute to the intended functions through moving
parts or a change in configuration or properties. These components are active and,
therefore, are eliminated from the AMRS.

The remaining passive components are evaluated for the effects of aging using the
techniques described in Section 6.2. Potential ARDM lists are documented for the
structural component types. The effects of the potential ARDMs are evaluated to
determine if they could prevent the performance of the intended function. The periodic
inspections and testing programs for designated heavy load handling equipment, as well as
other plant programs and activities, are reviewed to determine whether they adequately
manage the effects of the plausible ARDMs. The steps described in Section 6.3 are used
to determine the appropriate aging management alternatives and these decisions are
documented.

7.2.3 Component Supports Commodity Evaluation

Component supports are associated with equipment in almost every plant system. They
perform the same basic function, regardless of the system with which they are associated.
For this reason, it was determined that a commodity evaluation of component supports
would be more efficient to address these supports than evaluating them as part of the
system AMR.

This commodity evaluation begins by performing a scoping task similar to the component
level scoping of structures described in Sections 4.2.3 and 4.2.4. A generic list of
component support types is developed by reviewing industry and plant-specific
information, including Seismic Qualification Utility Group guidance. American Society of

8  Because the scoping process for structures addresses all structural support functions for equipment
housed by the structure, it is expected that the majority of these components would have already
been addressed; however, this step of the commodity evaluation is intended to confirm the process.

9 Itis conservatively assumed that no components or subcomponents are replaced based on time or
qualified life.
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Mechanical Engineers Section XI Component support inspection documentation and the
CCNPP System Level Scoping Results. All component support types which might provide
support for components within the scope of LR are determined. The results of this step is
a listing of the components support types subject to AMR for each system within the scope
of LR.

Except for the exclusion of snubbers, the remaining component supports are treated as
passive, long-lived structural components and are subjected to the AMR. No other pre-
evaluation type step is performed for this commodity evaluation.

The AMR of component supports is then conducted using steps similar to those described
in Section 6.2. Potential ARDMs are identified per Step 6.2.1, and the ARDM matrix is
resolved as described in Section 6.2.3. (The intent of component grouping, as described in
Section 6.2.2, is already accomplished by the selection of component support types during
the scoping steps.) Once the plausible aging mechanisms are determined for each
component support type, the steps of Section 6.3 are performed to choose appropriate
aging management alternatives for adequately managing the effects of aging for these
reports.

7.2.4 FP Equipment Commodity Evaluation

Over half of the systems which are included in the scope of LR contribute to one or more
FP functions. These functions include both fire suppression/detection functions and
functions related to equipment used to demonstrate alternate safe shutdown paths in the
event of a severe fire (10 CFR Part 50 Appendix R). For the vast majority of these
systems, the normal component level scoping task described in Section 4 of this
methodology is performed. However, there are seven systems which are in scope for LR
primarily because of FP functions10. For these systems, the alternate scoping steps
described in Section 7.2.4.1 are used.

Some passive intended FP functions are performed by fluid systems which are not SR.
For the SCs which are subject to AMR only because of such passive intended functions,
an alternate AMR technique is described in Section 7.2.4.2.

7.2.4.1 Scoping of Systems with Primarilyl1 FP Intended Functions

The seven systems, which are in scope for LR primarily because of FP functions, are listed

below.
> Well and Pre-Treated Water
> FP

> Plant Heating

10

i.e., The only intended functions of three of the seven systems is a FP function. The other four
systems have a FP function and a containment isolation function.

11 see previous footnote.
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Condensate
Plant Drains

Liquid Waste

Y V V VY

Fire and Smoke Detection

Due to similarity of function, and the fact that most of the FP intended functions are
active, an alternate approach is used for conducting the component level scoping of these
systems. For these seven systems, identification of detailed system functions is performed
as described in Section 4.1.1 of this methodology. However, after performance of this
step, the intended functions are reviewed using the pre-evaluation step described in
Section 5.1 to determine if the functions should be categorized as active or passive. The
subsequent steps of the component level scoping task (review of MEL, development of
function catalogs and generation of scoping results table) are then conducted on only the
passive intended functions of the system and the remainder of the pre-evaluation (short-
lived versus long-lived) is completed on only these scoping results.

The avoided steps in this modified task are the creation and further consideration of
function catalogs for the active functions. Had the active function catalogs been created
during the component level scoping task, the components in these function catalogs would
have been excluded from the AMR in Section 5.1 because they contribute to only active
functions. Therefore, this steps produces the same list of SCs subject to AMR as would
have been produced by the process described in Sections 4.1 and 5.

For all of the remaining systems and structures with FP functions, the component level
scoping is performed as described previously in Section 4.

7.2.4.2 AMR of FP Pressure-Retaining Components

The pressure-retaining SCs of fluid systems, which are in the scope of LR only because of
their contribution to a FP intended function, are addressed in this Section.

The SOC accompanying the LR rule justifies exclusion of SCs associated with active fire
suppression/detection functions from the scope of AMR based on the plant’s FP Program.

The FPP [Fire Protection Program| is part of the CLB and contains
maintenance and testing criteria that provide reasonable assurance that fire
protection systems, structures and components are capable of performing
their intended function. The Commission concludes that it is appropriate to
allow license renewal applicants to take credit for the FPP as an existing
program that manages the detrimental effects of aging. The Commission
concludes that installed fire protection components that perform active
functions can be generically excluded from an aging management review on
the basis of performance or condition-monitoring programs afforded by the
FPP that are capable of detecting and subsequently mitigating the
detrimental effects of aging. (60 FR 22472)
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7.3

8.0

Although the SOC specifically refers only to SCs which contribute to active functions, the
justification could apply equally to “installed FP components that perform passive
functions.” Therefore, for the fire suppression/detection systems, the AMR applies the
principles of Section 6.1.1 and consists of demonstrating that the performance and
condition monitoring programs required by the CCNPP FP Program address the pressure-
retaining portions of these fluid system so that the effects of aging are adequately
managed.

For the pressure-retaining components in fluid systems credited as alternate safe shutdown
equipment for Appendix R, the AMR is performed in accordance with Section 6.2 of this
methodology.

Commodity Evaluation Results And Documentation

Integrated Plant Assessment documentation for commodity evaluations consists of a demonstration
that the effects of aging are adequately managed for the commodity groups being evaluated and a
description of the programs identified during the evaluation which are relied upon to manage the
effects of aging. Program modifications or new programs which need to be implemented in order
to adequately manage the effects of aging for the period of extended operation would be described.
A summary description of the existing programs and activities, program modifications and new
programs would also be included in the FSAR Supplement.

TLAA REVIEW

This section of the IPA methodology describes the task for reviewing analyses which may only be
valid during the original 40-year license. This task is performed for the entire plant, whereas the
Pre-evaluation and AMR tasks are performed for each system and structure in the scope of LR.

In 10 CFR 54.3, TLAAs are defined as:

Time-limited aging analyses, for the purposes of this part, are those licensee
calculations and analyses that:

(1) Involve systems, structures, and components within the scope of license
renewal, as delineated in §54.4(a);

(2) Consider the effects of aging;

(3) Involve time-limited assumptions defined by the current operating term, for
example, 40 years;

(4) Were determined to be relevant by the licensee in making a safety
determination;

(5) Involve conclusions or provide the basis for conclusions related to the
capability of the system, structure, and component to perform its intended
functions, as delineated in §54.4(b); and

(6) Are contained or incorporated by reference in the CLB.

The SOC accompanying the LR Rule clarifies the definition of TLAA by explaining that an
analysis is relevant if it “provides the basis for the licensee’s safety determination and, in the
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absence of the analysis, the licensee may have reached a different safety conclusion.”
(60 FR 22480) The LR Rule requires that a list of TLAAs (as defined above) be provided in the
LRA, as well as a demonstration that one of the following is true for each TLAA:

(i) The analyses remain valid for the period of extended operation;

(i) The analyses have been projected to the end of the period of extended
operation, or

(iii) The effects of aging on the intended function(s) will be adequately managed
for the period of extended operation.

The TLAA Review task produces the required list of the TLAAs which are subject to LR review,
and demonstrates that these analyses will meet one of the three conditions listed above. Figure 8-1
is a flow diagram which shows the TLAA review task.
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TLAA Review Task
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updates the
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AND period of extended -
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Section 54.21(c)(2) of the LR Rule also requires a list of all exemptions granted under
10 CFR 50.12 which are determined to be based on a TLAA. These exemptions must be evaluated
and justification provided for the continuation of the exemption during the period of extended
operation.

(2) A list must be provided of plant-specific exemptions granted pursuant to
10 CFR 50.12 and in effect that are based on time-limited aging analyses as
defined in §54.3. The applicant shall provide an evaluation that justifies
the continuation of these exemptions for the period of extended operation.

The TLAA Review task also fulfills this requirement.

8.1 Identify Analyses to be Included in the Review

The first step in the TLAA Review task is a search of the CLB to identify potential TLAAs and
exemptions. The CLB search is done by reviewing the CCNPP electronic docket and the UFSAR.
The electronic docket contains the complete record of docketed correspondence between the NRC
and BGE in an easily accessible computer format. The UFSAR is also searchable in the same
format. Potential TLAAs, such as the aging analyses supporting the EQ Program, are identified by
phrases indicative of time constraints such as "40 years," "32 EFPY” [effective full power years],
and "qualified life." Exemptions are identified by using phrases such as "50.12," and "exemption."
Specific examples of potential TLAAs contained in regulatory literature such as SECY 94-140 are
reviewed in advance of the electronic search to help focus the search for potential TLAAs.

The potential TLAAs identified above are supplemented by a further search of the electronic
docket. Codes and standards which govern design of SSCs at nuclear power plants were reviewed
as part of a joint industry effort to determine those that might contain some form of TLAA. An
additional search of the CCNPP electronic docket and UFSAR is performed using this list of codes
and standards as the input queries. Any commitments to or reliance on one of the codes and
standards with potential time dependencies are also included on the list of potential TLAAs.

Exemptions that are based on time limited aging analyses, the potential TLAAs identified through
time related queries and the potential TLAAs identified through codes/standards queries comprise

the complete set of potential TLAAs identified in this step.

8.2 Review of Potential TLAAS

The potential TLAAs are reviewed to determine if they affect an SSC in the IPA scope, to
determine whether the analyses are relevant to a safety determination, to determine whether the
analyses consider the effects of aging and to determine whether the analyses relate to the ability
of the SSC to perform its intended function(s). The potential TLAAs which meet the first four
criterial? are the TLAAs subject to LR review; i.e., those which must be listed in the LRA.

12 The definition of a TLAA contains six criteria. The two criteria not addressed in this step were
already addressed in the initial search technique. The fact that the electronic search was performed
against the CCNPP electronic docket and UFSAR implements the criterion that TLAAs be included in
or incorporated by reference in the CLB. The time-related queries and the evaluations of codes and
standards account for the criterion that TLAAs be related to assumptions regarding the period of the
initial license, i.e., 40 years.
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8.3

Disposition of TLAAs Which are Subject to LR Review

This step in the TLAA Review task compiles the TLAA-related information for the LRA. Because
of the definition of TLAA and the requirements of 54.21(c), there is a definite relationship between
a TLAA and the IPA results for the same SCs.

8.3.1

8.3.2

Relationship Between the IPA and TLAAs

In some cases, it may be possible to credit the same aging management programs and
activities in the TLAA evaluation as were credited in the IPA. The IPA requires a
demonstration that the effects of aging are adequately managed for all SCs within the
scope of LR that are passive and long lived. 54.21(c) allows three options for addressing
TLAAs, one being a demonstration that the effects of aging are adequately managed for
the SCs affected by the TLAA. The definition of TLAA provides that only analyses
affecting SCs within the scope of LR are defined as TLAAs. Therefore, if the IPA is able
to demonstrate that the effects of aging associated with the TLAA are adequately managed
during the period of extended operations for a set of SCs, it follows that the requirement
under 54.21(c) would also be satisfied. (The requirements are identical.)

If, on the other hand, certain aging effects associated with a TLAA are difficult or
impossible to monitor directly, the IPA process may have demonstrated that the effects of
aging would not prevent the intended function of the SC using an analytical approach.
This approach may have involved extending the existing time-related analysis or
substituting an alternate analysis, to demonstrate that the effects of aging would not
prevent performance of the intended function during the period of extended operation. In
either case, the requirements of 54.21(c) are still satisfied, since 54.21(c) allows extending
the TLAA or justifying by analysis that the current analysis remains valid for the period of
extended operation.

Therefore, for long-lived components supporting passive functions, the IPA process
required by §54.21(a) will have documented that the effects of aging on these SSCs will be
adequately managed. Thus, the only remaining step is to review the IPA results to ensure
that the TLAA evaluation requirements are met.

Methods for Extending or Re-evaluating TLAAs

When, as a result of the factors discussed above, the decision is made to extend an existing
analysis or justify that the existing analysis remains valid, the techniques used to extend or
justify are specific to each time dependent issue. Where there is already a widely accepted
practice (such as 10 CFR 50.61, 10 CFR 50.49 or ASME Code) which governs the
TLAA, that process is used to re-evaluate or extend the analysis. For example,
10 CFR 50.61 describes the requirements associated with PTS. These requirements would
be implemented to account for PTS during the period of extended operations.

Similar to the discussion in Section 6.3.5, if there is an outstanding generic issue
associated with the re-analysis process, the SOC to the Rule (60 FR 22484) provides three
options: 1) If the issue is resolved before LRA submittal, the resolution can be
incorporated into the LRA, 2) A justification can be developed that the CLB will be
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maintained until a point in time when one or more reasonable options would be available to
adequately manage the effects of aging. For this alternative, a description would be
provided for how the CLB would be maintained until the chosen point in time and the
options available in the future would be described in general terms. 3) A plant-specific
program could be developed that incorporates a resolution to the aging issue.

8.4 TLAA Results and Documentation
The results of the TLAA Review task are:
> The list of TLAAs subject to LR review;

> The list of exemptions in effect that are based on TLAAs; and
> Either:
= The evaluations which demonstrate that TLAAs remain valid or could be modified

to remain valid for the period of extended operation, or

= The demonstration that the effects of aging considered by the TLAAs are being
managed.

These results are described in the LRA. Since the programs credited in this section will normally
be identical to those credited in the IPA, little, if any, new information is expected to be added to
the FSAR Supplement. More detailed records of the TLAA Review task are maintained onsite.
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NRC COMMENT

METHODOLOGY
CHANGE

BGE RESPONSE

General: CLARIFY WHAT PARTS OF THE PREVIOUS IPA
SUBMITTAL are relied on in this Integrated Plant
Assessment (IPA) methodology or are the same in this
methodology? ALSO, CLARIFY HOW and where in this
methodology Baltimore Gas and Electric Company (BGE)
addresses the open and confirmatory items from the
previous Draft Safety Evaluation Report if it is relied on.

None

Table (1) indicates where the resolution is to each of the
1993 Requests for Additional Information (RAIs) in the
August 1995 version of the methodology, and how the
section numbering of the 1993 submittal is related to the
sections in the 1995 submittal.

General:  Documentation: =~ The methodology makes
reference to the need to document the results of the
analysis or screening steps. However, the degree of
documentation or elements of documentation that will be
prepared are not discussed in any substantive form.
PROVIDE ADDITIONAL DETAIL ON HOW THE RESULTS
WILL BE DOCUMENTED.

Yes

The Rule does not require that the results of scoping be
submitted to the NRC. The first submittal product of the
IPA is the list of SCs subject to aging management review
(AMR) per §54.21(a)(1). Therefore, BGE does not believe it
is appropriate to describe in this methodology the format of
the scoping results. These results will be maintained onsite
in an auditable and retrievable format.

The documentation of the results of the Pre-Evaluation,
AMR, and Commodity Evaluation steps are located in
Sections 5.5, 6.4 and 7.3 respectively. The documentation of
Time-Limited Aging Analysis (TLAA) results are discussed
in Section 8.4, which is entitled “Summary.” The title of this
section will be revised to be consistent with the titles to other
sections of the methodology which describe documentation.

General: Operating Experience/Generic Communication/
Industry Topical Reports: The methodology mentions the
importance of operating experience yet it does not
demonstrate how and where consideration of such
operating experience is to occur.  Such operating
experience may be relevant in the identification of aging
effects that should be managed and the identification of

None

We utilize operating experience throughout the scoping and
IPA process. The method of using this experience is a
reliance on the site process which incorporates operating
experience into all aspects of plant documentation,
maintenance and operation, currently proceduralized in
NS-1-300 (see Tab 1). No special verification of such
experience is needed for scoping or the IPA.
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NRC COMMENT

METHODOLOGY
CHANGE

BGE RESPONSE

non-safety systems that can impact a safety system.
PROVIDE ADDITIONAL INFORMATION as to when and
how operating experience is considered in the IPA.
Further, EXPLAIN HOW EXISTING PROGRAMS resulting
from responses to NRC generic communications would be
factored into the IPA.

Additionally, the report indicates that industry documents
are reviewed for potential age-related degradation
mechanisms (ARDMs). Sampling information in
Appendix A found that BGE has referenced the Nuclear
Management and Resources Council (NUMARC) industry
report on the pressurized water reactor vessel internals for
renewal in the second example, "Reactor Coolant System."
However, BGE did not reference the NUMARC industry
report on the pressurized water reactor containment in the
first example, "Containment."

The information on page 4-2 (Section 4.3 of Appendix A)
is referenced from the NUMARC industry report on the
internals. However, sampling the potential ARDMs
discussed, the staff found several unresolved items from
the staff review of the subject industry report that are
identified as not significant in the BGE example, such as
stress corrosion cracking and creep (core shroud
assembly).

The information on page 3-1 through 3-5 (Section 3.1 of
Appendix A) is not referenced from the NUMARC
industry report on the containment. However, sampling
the potential ARDMs discussed, the staff found

In the actual LRA submittals, more effort will be taken to
ensure consistent use of references from section to section.

We use the industry reports as a source of information much
the same as Electric Power Research Institute reports and
Nuclear Plant Aging Research reports. In some cases, one or
more of the generic conclusions of these reports do not apply
to specific Calvert Cliffs SCs. In these cases, the non-
applicable report would not be referenced for the
corresponding conclusion in the detailed AMR Report and
other more pertinent information sources would be used to
make the required demonstration. Because of this, BGE does
not believe that it is appropriate to describe how industry
reports will be used in the methodology. It is not necessary
to describe in the methodology, the aging management
reports or the license renewal application (LRA) each

Application for License Renewal

2.0A-2

Calvert Cliffs Nuclear Power Plant




ATTACHMENT (1)

APPENDIX A - TECHNICAL INFORMATION
2.0A - RESPONSES TO REQUEST FOR ADDITIONAL INFORMATION
FOR THE INTEGRATED PLANT ASSESSMENT METHODOLOGY

NRC COMMENT

METHODOLOGY
CHANGE

BGE RESPONSE

differences in information between the BGE report and the
NUMARC report, such as aggressive chemical attack on
concrete and inaccessible areas. These differences should
be discussed.

DISCUSS THE USE OF INDUSTRY DOCUMENTS such as
the NUMARC industry reports for renewal. Also, discuss
how BGE assesses whether it is within the bounds of these
reports.

instance where a conclusion in an industry reference, such as
an industry report, does not apply to Calvert Cliffs
equipment.

General: The phrase "maintain the pressure boundary" is
used repeatedly. WHAT IS THE CRITERIA USED TO
DETERMINE when the pressure boundary is not
maintained. Is there a difference between maintaining
pressure boundary integrity and maintaining pressure
boundary?

None

Criteria for maintaining a system pressure boundary vary
from system to system and will be presented and documented
on a system-by-system basis. We intended no difference
between the term “pressure boundary” and “pressure
boundary integrity” in this methodology. The terms are used
interchangeably.

Page 7. For the definition of "passive" REPLACE "does
not require motion" with "is performed without moving
parts."

Yes

Baltimore Gas and Electric Company will make the
requested change to the methodology.

Page 12, Section 2.3.4 states that, "techniques provide an
equivalent level of assurance." WHAT IS THE PURPOSE
IN ASSURING THAT ALL TECHNIQUES PROVIDE
EQUIVALENT ASSURANCE. HOW DOES THIS ASSURE
THAT THE EVALUATION TECHNIQUES ARE TO PROVIDE
the necessary evidence that the findings of §54.29 can be
supported?

Yes

All techniques presented in the methodology provide the
demonstration necessary to support the finding of §54.29.
The wording in Section 2.3.4 and in Section 7 will be revised
accordingly.
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METHODOLOGY
CHANGE

BGE RESPONSE

Page 19, Section 3.3.1.1 states, "By relying on the Q-List
Accident Shutdown Flow Sheets and Vital Auxiliaries
Flow Sheets, SR SSs are identified, as well as all SSs that
could fail and prevent the functioning of SR structures and
components (SCs). This identification is not limited to
first level, second level or any specific level of support
equipment. Rather, the scoping is performed consistent
with the Calvert Cliffs Nuclear Power Plant (CCNPP)
Q-List Design Standard which was developed with the
intent of identifying and controlling a similar scope of
systems, SSCs to that defined by the first two criteria of
54.4." This statement indicates that the Vital Auxiliaries
Flow Sheets in the Q-List have identified all non-safety-
related (NSR) systems, structures and components (SSCs)
whose failure could prevent satisfactory accomplishment
of any of the functions identified in §54.4(a)(1).

The Open Item in the Draft Safety Evaluation Report
questioned how the previous methodology would identify a
NSR SSC that provides supporting functions to another
NSR SSC that is required for a SR SSC to perform its
function. PROVIDE A DISCUSSION OR AN EXAMPLE
FROM THE VITAL AUXILIARIES FLOW SHEETS IN THE
Q-LIST to show that a NSR SSC that provides supporting
functions to another NSR SSC that is required for a SR
SSC to perform its function would be identified as within
the scope of LR.

None

As stated in the methodology, the BGE Q-List controls all
SSCs which meet §54.4(a)(1) and (2) as “safety-related” at
Calvert Cliffs. It makes no distinction between the SSC
which satisfy criterion §54.4(a)(1) versus (2). Therefore,
any example provided is controlled as SR at Calvert Cliffs.

We do not believe that including an example in the
methodology that fits the situation described in this RAI
would provide any additional clarification of how the scoping
is conducted.

The following example is provided for your information.
Note that all four levels of cascading are controlled as SR at
Calvert Cliffs.

A certain heating, ventilation and air conditioning
(HVAC) unit is a SR vital auxiliary because it
maintains the environment in the control room and
cable spreading room so that the Reactor Protective
System and Engineered Safety Features Actuation
Signal System can perform their required safety
functions. The electrical cables and panels which
supply power to these units are also included in the
scope of LR because their failure would prevent the
operation of the HVAC units which in turn could
prevent the operation of the Reactor Protective System
and Engineered Safety Features Actuation Signal
System.
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NRC COMMENT

METHODOLOGY
CHANGE

BGE RESPONSE

Page 20, Section 3.3.2 states, "These evaluations are
reviewed to identify SSs that are relied on to mitigate the
subject plant event as well as any systems or structures
whose failure would result in failure of other equipment to
mitigate the particular event." PROVIDE A DISCUSSION
OR AN EXAMPLE to show that a NSR system or structure
(SS) that provides supporting functions to another NSR
SS that is relied on to meet the regulated events in
§54.4(a)(3) would be identified as within the scope of LR.

None

We do not believe that including an example in the
methodology that fits the situation described in this RAI
would provide any additional clarification of how the scoping
is conducted.

The following example is provided for your information.
Note that both levels of cascading are NSR.

The diesel-driven fire pump is required under
10 CFR 50.48. The description of how this pump
must function to comply with this regulation includes
the requirement to provide diesel fuel for the pump.
Therefore, the diesel fuel oil system piping which
provides the fuel oil to this pump is included within the
scope of LR.

Page 31, Section 4.1.1 discusses system intended
functions. However, it does not contain details of the
current licensing basis (CLB) design loading conditions
under which the system is required to function. A system
may be required to have structural integrity under normal,
upset, emergency, and faulted conditions in accordance
with the CLB. For example, a system may be required to
withstand a seismic event while another system, such as
the fire protection shutdown system installed to ensure
post-fire shutdown capability (Paragraph II.L.6 of
Appendix R), may not be required to withstand a seismic
event. The difference in the intended function based on the
design conditions between these two systems could affect
the aging management program for renewal. Thus, THE

None

The definition of intended function in §54.4(b) does not
include any reference to design conditions under which a
system must perform its intended function. Therefore, BGE
believes that this RAI requests information not identified
during the scoping step. As discussed further in subsequent
RAI responses, we believe that the appropriate place to
factor in the design conditions is during the
assessment/analysis phase of the aging management strategy.
During this phase, the effects of aging are assessed to
determine whether they impact the ability of the structure or
component to fulfill its intended function during all of the
required conditions.
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NRC COMMENT ME?L‘;?\IOGLEOGY BGE RESPONSE
CLB DESIGN LOADING CONDITIONS SHOULD BE
IDENTIFIED AND SUBSEQUENTLY TRANSFERRED TO
THE SC INTENDED FUNCTIONS FOR CONSIDERATION in
developing aging management programs, as appropriate.

10. Page 31, Section 4.1.1 discusses system intended None The BGE methodology for scoping SSs does not recognize
functions. IT SHOULD INCLUDE A DISCUSSION redundancy, diversity or defense in depth as functions. In
RELATING TO REDUNDANCY, DIVERSITY, AND addition, the BGE process does not allow exclusion of any
DEFENSE-IN-DEPTH. Where the plant's licensing basis SSCs based on redundancy, diversity or defense in depth
includes requirements for redundancy, diversity, and arguments. Therefore, the suggested discussion is not needed
defense-in-depth, the system intended functions include in the methodology.
providing for the same redundancy, diversity, and defense-
in-depth during the period of extended operation. For
example, a system with two independent trains, according
to the plant's CLB, has to perform the intended functions
by each independent train.

11. Page 31, Section 4.1.1 pressure boundary function Yes The current definition of pressure boundary is quoted directly
SHOULD INCLUDE: from the Calvert Cliffs Q-List Design Standard and BGE
(1) Sructural integrity under CLB design loading does not see the need to quify this definition for licens'e

conditions. and renewal.  Safety-related equipment must perform their
’ intended functions as described in the CLB. A statement to
(2) General Design Criterion 19, "Control Room," in this effect will be added to the first paragraph in
addition to Part 100 when discussing adequate Section 4.1.1.
radiation protection.

12. Page 39, Section 4.3 shows the commodity groups. ARE None Cable trays are in the component supports commodity
CABLE TRAYS CONSIDERED PART OF A SPECIFIED evaluation.

COMMODITY GROUP?

13. Page 42, Sections 5.1.1 and 5.1.2, REPLACE the word Yes We will make the requested change to the methodology.
"motion" with "moving parts".
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METHODOLOGY

CHANGE BGE RESPONSE

NRC COMMENT

14. Page 43, Section 5.2, Determination of Long-lived: Yes The replacement on condition steps of Section 5.2 resulted
Replacement on performance or condition. from a BGE misinterpretation of the SOC (60FR22478).
We will move the discussion of replacement on condition to a
The rule does not allow SCs to be determined to be short- new Section 6.1.4 (including Table 5-1) and characterize
lived (not long-lived) based on a condition monitoring these steps as another approach to performing an AMR
program. The portion of the Statement of Consideration without specifically addressing ARDMs.
(SOC) that is referenced on page 43 is intended to clarify
the agency's position that SCs are considered long-lived if
they are subject to a condition monitoring program (and
not subject to a replacement based on a qualified life or
specified time period) and that these SCs are subject to an
AMR. Additionally, the SOC indicates that an applicant
can use replacement programs based on performance or
condition that provides reasonable assurance that the
functionality of that SC will be maintained. THIS
SECTION NEEDS TO BE REVISED TO BE IN COMPLIANCE
WITH THE RULE OR A DISCUSSION NEEDS TO BE
PROVIDED AS TO HOW THIS WOULD SATISFY THE
REQUIREMENTS OF THE RULE.

Additionally, it is not clear what site documentation will be Based on the above change, the documentation to support
available that justifies that the three criteria of Table 5-1 this step will be changed to be consistent with the AMR
are met. PROVIDE ADDITIONAL INFORMATION process documentation.

EXPLAINING THE SITE DOCUMENTATION that will exist
for these determinations and the level of detail in this
documentation.
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15.

Page 50, Section 6.1.1 indicates that the pressure-retaining
components in the diesel generator supporting equipment
would be managed by the diesel generator performance
and condition monitoring program. The staff does not
believe that the performance and condition monitoring
program ensures the structural integrity of these pressure-
retaining components under CLB design loading conditions
during the period of extended operation. PROVIDE
ADDITIONAL DISCUSSION TO DEMONSTRATE HOW
STRUCTURAL INTEGRITY UNDER DESIGN LOADS IS
ADDRESSED BY THE PERFORMANCE AND CONDITION
MONITORING PROGRAM.

Yes

The ability of SCs to perform their intended functions under
all design conditions should be addressed during the
assessment/analysis phase of the aging management program
after the effects of aging are discovered.

We agree that the discovery techniques available through
performance and condition monitoring may require additional
supporting evaluations or inspection to ensure that
degradation of pressure-retaining components is discovered
in a timely manner such that there is a reasonable assurance
that the CLB is maintained. In these cases, BGE would
develop a sampling inspection of selected pressure-retaining
components. The inspection would be conducted prior to the
period of extended operation to discover aging effects that
might impact the intended functions under design conditions.
The extent of follow-on inspections and/or other activities
will be determined based on the results of the sampling
inspections.

Section 6.1.1 will be modified to include this discussion.
Additionally, Section 6.3.3.4 will be expanded to include
guidelines for establishing sampling inspections for LR
consistent with the executive committee discussions on
December 7, 1995.

16.

Page 50, Section 6.1.1. In addition to the diesel generator
supporting equipment, WHAT OTHER COMPLEX
ASSEMBLIES whose only passive function is closely linked
to active performance have been identified?

None

This process was also applied to the refrigerant loops of the
Control Room HVAC System and the Auxiliary Building and
Radiation Waste HVAC System.
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17. Page 51, Section 6.1.1, Criteria for use of performance
and condition monitoring of complex assemblies as
adequate aging management for passive function.

One of the criteria is that the "complex assembly" be
covered by the Maintenance Rule. PROVIDE SPECIFIC
EXAMPLES THAT DEMONSTRATE THE USE OF THIS
CRITERION. INCLUDE THE TECHNICAL BASIS for how
the passive functions of that "complex assembly" would be
preserved by existing Maintenance Rule programs.

Yes

The BGE methodology does not rely on the Maintenance
Rule alone to manage the effects of aging. The methodology
includes the Maintenance Rule as one factor among many in
providing the required demonstration. The contribution of
the Maintenance Rule to the IPA demonstration is primarily
that the existing performance and condition monitoring
programs would have a process which would require periodic
assessment of their effectiveness and would lead to
improvements in the programs, if needed. The methodology
will be changed to clarify that the bullets on page 51 describe
the circumstances when this approach should be applied, not
the steps of the approach itself.

18. Page 51, Section 6.1.2 discusses component assemblies
subject to refurbishment. It is not clear how the proposed
approach addresses the pressure boundary function. For
example, page 52 states, "The assembly components and
subcomponents are inspected for signs of aging and other
degraded conditions." WORDS LIKE "INCLUDING THE
PRESSURE-RETAINING BOUNDARY" SHOULD BE
INSERTED AFTER THE WORD '"SUBCOMPONENTS" in
this statement to indicate that the inspection includes
looking for degradation in the pressure-retaining boundary.
In addition, page 52 states, "The component assembly's
intended functions are tested after the refurbishment.”
CLARIFY THIS STATEMENT because the intended
functions are to be performed under CLB design loading
conditions which may be difficult to simulate in a test.

Yes

We will add “including pressure boundary” as requested to
the cited section of the methodology.

The refurbishment activity specifically includes a direct
visual observation of the effects of aging and includes a post-
refurbishment test consistent with current industry practices
and the CLB. The last bullet in Section 6.1.2 will be
modified to reflect the above wording in place of “component
assembly’s intended functions are tested . . ..”
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19. Page 52, Section 6.1.3, Long-Lived Environmental Yes The portions of the long-lived EQ components which are

Qualification (EQ) components covered by the EQ program (organic materials) will be
identified as a TLAA and evaluated as a TLAA. (See

This section states that components having an EQ life of response to RAI 36.) The options for addressing this TLAA

greater than 40 years are adequately managed by the EQ are discussed further in the BGE response to RAI 40.

program. This is not an acceptable argument. PROVIDE

THE RATIONALE TO BE USED TO DEMONSTRATE The portions of the long-lived EQ program which are not

FURTHER QUALIFICATION OF THESE COMPONENTS for covered by the EQ program (e.g., valve bodies of solenoid

the extended period of operation. For example, how will valves) will be addressed in a separate IPA report which

the qualification of cables for the additional period of addresses the effects of aging using the process described in

service life be demonstrated? Section 6.2 of the methodology.

Additionally, this section states that the EQ program Section 6.1.3 will be changed consistent with the above

requires that the component be reanalyzed to extend the discussion.

qualified life. THE NRC WILL GENERALLY NOT

ACCEPT ANALYSIS IN LIEU OF TESTING to determine the

qualified life of components. Any one of the four methods

in §50.49(%) is acceptable to extend the qualified life of a

component.

20. Page 55, Section 6.2.3 indicates that the rationale for Yes Baltimore Gas and Electric Company believes that the level
designating whether each ARDM is applicable or not is of detail requested in this RAI is not required to be included
maintained onsite. This assessment is part of the aging in the LRA by the Rule and accompanying SOC. The SOC
review and SHOULD BE DISCUSSED AS PART OF THE (60FR22479) states only that, “the demonstration must
RENEWAL APPLICATION to demonstrate how the include a description of activities, as well as any changes to
requirements of §54.21(a)(3) are being met. the CLB and plant modifications that are relied on to

demonstrate that the intended functions will be adequately
maintained despite the effects of aging in the period of
extended operations.” The requested rationale will be
available onsite for detailed review by NRC Staff and for the
use of plant personnel.
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However, we will modify Section 6.2.3 to state that a listing
of all potential ARDMs evaluated during the AMR will be
included in the LRA section for each system, structure or
commodity group.

21. Page 55, Section 6.3.1 states, "The first phase of a Yes We believe that the ability of SCs to perform their intended
maintenance strategy is identification that detrimental functions under all design conditions should be addressed
effects of aging are or could be occurring," TIE THE during the assessment/analysis phase of the aging
DISCUSSION ON "DISCOVERY'" TO THE SC INTENDED management program after the effects of aging are
FUNCTIONS UNDER CLB DESIGN LOADING discovered. This approach is consistent with the current
CONDITIONS. For example, a phrase like "affecting the functional evaluation and operability determination
structure and component intended functions under CLB procedures (NO-1-106, see Tab 2) used at BGE for
design loading conditions" could be inserted after the word maintaining equipment functionality. Once the effects are
"aging" in the above statement. The remainder of the text discovered, a determination will be made of their impact on
should also be revised accordingly, such as Sections 6.3.2 the ability of the affected components to perform their
and 6.3.3. This would avoid relying on inspections that intended functions under CLB conditions.
would not discover aging effects before a loss of intended
function under a CLLB design load. In order to clarify this point, we will add a statement to the

introduction of Section 6.3 to state that one of the goals of
aging management is to manage the effects of aging such that
the intended functions are maintained consistent with the
CLB. The paragraph will also clarify that each of the four
phases of the maintenance strategy takes this goal into
consideration when determining the adequacy of an existing
or proposed program or activity. Additionally, 6.3.1(1) will
be modified to state that discovery methods may require
augmentation for LR to ensure that the effects of aging are
discovered in a timely manner such that there is reasonable
assurance that the CLB will be maintained.
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22. Page 55, Section 6.3.1 discusses "Discovery." DOES THE
METHODOLOGY CALL FOR THE SPECIFIC FREQUENCY
of the associated activities, such as inspections, to be
described in the renewal application?

None

The methodology does not require inclusion of this level of
detail in the LRA. Such information is available, where
appropriate, in controlled documents maintained onsite.

23. Page 55, Section 6.3.1 states, "Monitoring and evaluating
industry experience also serves as a discovery activity for
managing aging since other plants may discover aging
effects before CCNPP." Page 60 (Section 6.3.3.5) states,
"Monitoring plant and industry experience therefore
provides reasonable assurance that these ARDMs will be
discovered before they severely affect intended functions at
CCNPP."  THIS IS NOT CONSISTENT WITH THE

REQUIREMENTS OF THE RENEWAL RULE.

The SOCs accompanying the renewal rule explicitly
addresses how aging-related Generic Safety Issues (GSIs)
and Unresolved Safety Issues (USIs), that is, those being
tracked in NUREG-0933, will be treated in renewal
(60FR22484).  However, for other applicable aging
effects, the applicant is expected to provide a
demonstration that the effects of aging will be adequately
managed to ensure the intended function for renewal.
Monitoring industry experience to manage aging for
renewal is similar to relying on the regulatory process to
manage aging for renewal, which was a proposal
considered during rulemaking to revise the rule but was
not adopted in the final rule.

Industry operating experience is important in identifying
potential aging effects for evaluation in a renewal

Yes

As stated in the methodology, this is a technique used for
“unknown, emerging and hypothetical ARDMs . ...” Itis
not appropriate to take any other actions to manage such
aging mechanisms unless and until the need for other actions
is demonstrated and what actions would be effective are
determined. We believe that this technique for managing
such aging mechanisms does meet the requirements of the
Rule and is the only reasonable technique under these
circumstances. We will not eliminate this option from the
methodology.

However, to clarify the use of this forward-looking and
proactive practice, we will modify Section 6.3.1(1) to state
that this form of aging management is used as the sole means
for unknown and theorized aging mechanisms.  The
discussion in Section 6.3.3.5 will be amplified to describe the
manner in which monitoring industry experience contributes
to a more complex aging management program.
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application. However, a renewal applicant cannot rely
solely on monitoring future industry development in lieu of
proposing adequate aging management programs in the
renewal application. As permitted by the renewal rule, a
licensee can modify the aging management programs for
renewal to take advantage of future industry development
following the requirements of §50.59 or §50.92 if the
program is addressed by a technical specification or
license condition.

DELETE THIS OPTION AS AGING MANAGEMENT FROM
THE METHODOLOGY.

24.

Page 55, Section 6.3.1 discusses "Assessment/Analysis."
DISCUSS HOW THE SC INTENDED FUNCTION UNDER
CLB DESIGN LOADING CONDITIONS would be factored
into the assessment/analysis. Also, VERIFY THAT THE
ACCEPTANCE CRITERIA would be included in the renewal
application.

Yes

During the assessment/analysis phase of the maintenance
strategy, the need for and the nature of required corrective
actions are based on the effects of aging that are discovered,
and their impact on the ability of the component to perform
its intended function under all design conditions. (This a
currently a requirement of site procedures [NO-1-106, see
Tab 2]). The following statement will be added to
Section 6.3.1(2) - “A safety or safety support system shall be
capable of performing its specified safety function for
accident prevention and/or mitigation as described in the
CLB. Likewise, a system providing a function for a
regulated event must be capable of performing that function
under the conditions described in the CLB evaluation of the
regulated event. The assessment/analysis phase incorporates
such requirements in determining the need for and nature of
corrective actions after abnormal or degraded conditions are
discovered. One possible result of such assessment/analysis
would be to repeat the discovery phase using an expanded
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sample size or using an augmented or improved technique for
discovering and quantifying the extent of a particular aging
effect.”

With respect to whether the acceptance criteria are included
in the LRA, the methodology does not require inclusion of
this level of detail in the LRA. Such information is available,
where appropriate, in controlled documents maintained
onsite.

25. Page 56, Section 6.3.1 discusses "Corrective Action." IT Yes We will revise the methodology to clarify that such activities
SHOULD ALSO INCLUDE ROOT CAUSE DETERMINATION are already required, when appropriate, under site procedures
AND CORRECTIVE ACTIONS to preclude recurrence. (QL-2-100, see Tab 3) in accordance with 10 CFR Part 50

Appendix B.

26. Page 58, Section 6.3.3.1 discusses plant programs relied Yes We will revise the methodology to require the specific edition
on for renewal. It indicates that the inservice inspection to an industry code to be included in the LRA where the code
program is one of the programs. Sampling the examples is credited as part or all of the aging management program.
in Appendix A of the report found that the specific edition
of the American Society of Mechanical Engineers (ASME)

Boiler and Pressure Vessel Code Section XI inservice
inspection program proposed for renewal is not identified.
Because the ASME Section XI program can vary with
code editions, REVISE THE METHODOLOGY TO HAVE
SPECIFIC CODE EDITIONS IDENTIFIED FOR RENEWAL
PROGRAMS BEING EVALUATED.
It is not appropriate to address the reliability of any specific
Also DISCUSS HOW THE METHODOLOGY WOULD program in the methodology. As stated in Section 6.4, BGE
ENSURE the reliability of ultrasonic examinations as will demonstrate the adequacy of any credited aging
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described in Appendix VIII of the ASME Section XI code. management program in the specific system, structure or
commodity aging management report, not in the
methodology.

27. Page 58, second paragraph. DEFINE THE CONTENT OF A None We believe the phrase is already well understood in the
""CONDITION MONITORING'" PROGRAM as discussed in industry and needs no further definition in our methodology.
this paragraph. Several examples of condition monitoring programs are

included in Table 6-1 (e.g., eddy current testing, vibration
monitoring, thermography . . . .).

28. Page 58, fifth paragraph. The report states that the LRA Yes The methodology will be modified to clarify that justification

could include a commitment to implement a program or must be provided for actions which will not be taken until
modification at an appropriate future date before or during after the beginning of the period of extended operations.
the extended period of operation. THE REPORT SHOULD
REFLECT THAT FOR PROGRAMS or modifications With respect to implementation dates of future activities,
delayed until sometime during the extended period of the methodology does not require inclusion of this level
operation and after the initial licensed term, a justification of detail in the LRA. Such information is available, where
must be provided that the aging effects will be managed appropriate, in controlled documents maintained onsite.
(or does not require management) until such
implementation. Additionally, THE REPORT SHOULD BE
REVISED TO STATE THAT THE IMPLEMENTATION DATE
OF FUTURE PROGRAMS OR MODIFICATIONS WILL BE
SPECIFIED IN THE LRA.

29. Page 59, Section 6.3.3.2 indicates that aging management Yes The methodology will be revised to clarify that such
could rely on less formal activities, such as plant tours by techniques are intended to be complementary to other
managers. PROVIDE EXAMPLES ON HOW SUCH activities such as one-time inspections and represent a
INCIDENTAL ACTIVITIES can be relied on to manage defense in depth approach to aging management. These less
aging to ensure intended functions. formal activities are recognized in Generic Letter 91-18 for

observing plant operation and identifying degraded
conditions.
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30. Page 60, Section 6.3.3.4, One-time inspections

a)

b)

THE REPORT NEEDS TO BE MODIFIED TO
INCORPORATE THE FOLLOWING. Where applicable,
the staff will require that any proposed one-time
inspections be performed before the end of the initial
40-year license. In this way the staff can assure itself
that there are no significant aging concerns prior to
operation beyond the initial licensed term. The staff
may accept one-time inspections after the end of the
initial licensed term if the licensee provides adequate
evidence that the specific issue of concern will not be a
problem up to that time.

The report states that the one-time inspection can be
used to argue that the degradation is adequately
managed. The staff believes that THE CORRECT
ARGUMENT SHOULD BE THAT THE DEGRADATION
THAT IS OCCURRING WILL NOT RESULT IN LOSS OF
THE COMPONENT FUNCTION during the period of
extended operation and, therefore, no additional aging
management activities or programs are necessary.

The report also concludes that if industry experience
in the interim resolves an aging issue, a one-time
inspection would be canceled. The staff agrees that
industry resolution of important aging issues will be
valuable, however, A DETERMINATION THAT THE
INDUSTRY HAS RESOLVED AN ISSUE WOULD NOT
RELIEVE AN APPLICANT OF A REQUIREMENT OR
COMMITMENT to perform an inspection. (See
Comment No. 23 for options to modify aging

Yes

Yes

Yes

The methodology will be modified to clarify this point.

The methodology will be modified as suggested.

The methodology will be modified to clarify that if a
commitment which has been previously made needs to be
adjusted or canceled, the site commitment management

process would be used to govern this activity.
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management programs.)
d) Page 60 (Section 6.3.3.4) indicates that a one-time . .
. . . The need to extrapolate the results of one-time inspections
inspection may be completed before the submittal of . . .
. . . will depend on the results of the inspection. If the effects of
the renewal application. It also indicates that if no . ..
. . . . . aging are expected to be minimal and no effects are found, no
significant degradation is found in the inspection . .
. . extrapolation would be needed. In such cases, activities such
sample, no program is needed other than documenting . . . .
k . as those described in Section 6.3.3.2 will serve to
the inspection. DISCUSS HOW THE RESULTS OF THIS . . . .
substantiate the results of the one-time inspections. Other
EARLY ONE-TIME [INSPECTION WOULD BE « c . .
one-time” inspections could result in the development of a
EXTRAPOLATED TO DEMONSTRATE THAT THE e e . . . e
periodic inspection program if results warrant such activities.
EFFECTS OF AGING WILL BE ADEQUATELY
MANAGED FOR THE PERIOD OF EXTENDED . . . . .
OPERATION A discussion consistent with the above paragraph will be
’ added to this section of the methodology.

31. Page 60, Section 6.3.3.4 gives specific examples of one- Yes We believe that the examples provided clarify the steps of the
time inspection of certain SCs for renewal. Although the IPA and, therefore, should not be deleted. We are not
one-time inspection is a useful tool for renewal, the staff requesting specific approval of the technical details of the
has not determined whether the cited SCs would be examples as part of the review of this methodology.
adequately managed for renewal by one-time inspections. However, to ensure that examples are not misinterpreted, the
For example, freeze-thaw of external concrete is weather specific example pertaining to stress corrosion cracking of
condition related, and Alloy 600 materials have cracked in Alloy 600 will be deleted.
service. Because the review at this time is a methodology
review, BGE SHOULD REMOVE THE SPECIFIC
EXAMPLES.

Similarly, on the same page, the report discusses how the
one-time inspection sample may be selected. Again, the
concept is useful, but THE REPORT SHOULD NOT
MENTION SPECIFIC COMPONENTS such as "valves" and
"Alloy 600" in the methodology.
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32. Page 62, Section 6.3.4 indicates that "Assessment,"
"Corrective Action,” and "Confirmation" phases of the
aging management are performed through the existing "site
issue reporting" and '"corrective action program."
Describe how the existing site issue reporting and
corrective action program would be sensitive to LR issues.
For example, "Assessment" would contain acceptance
criteria for evaluation to ensure LR intended functions.
DESCRIBE HOW THE SITE ISSUE REPORTING AND
CORRECTIVE ACTION PROGRAM WOULD BE ALERTED
TO THOSE criteria, including NSR equipment that may not
have attracted much attention before renewal.

None

None of the SSCs within the scope of LR are any more
important because of LR. They are within the scope of LR
because they perform important functions independent of LR.
Consequently, controls are already in place for such
components which ensure issues related to their ability to
perform their intended functions are adequately addressed.

33. Page 62, Section 6.4 indicates that the renewal application
would contain a description of the programs and activities
that are relied upon to manage the effects of aging.
Detailed justification of the adequacy of the programs will
be maintained onsite. THIS PROPOSAL COULD RESULT
IN A RENEWAL APPLICATION WITHOUT SUFFICIENT
DETAIL FOR AN NRC REVIEW. The renewal application
must describe the aging management programs and justify
why the proposed programs, either existing or additional,
are adequate for renewal. Detailed program procedures
need not be included in the application. The place for a
summary description of programs and activities for
managing the effects of aging is the Final Safety Analysis
Report supplement and not the renewal application. The
documentation description needs to be revised accordingly.

Yes

Sections 6.4 and 7.3 will be modified to clarify that the LRA
will contain a demonstration that the effects of aging are
adequately managed, as well as a description of programs
and activities which manage the aging effects. The detailed
justification of the adequacy of each program or activity will
continue to be maintained onsite in an auditable format. The
discussion in Section 8.4 will also be adjusted as necessary to
incorporate this concept.

34. Page 63, Section 7.0 addresses "Commodity Groups."

Yes

Section 7 will be modified to include only a description of the

Application for License Renewal

2.0A-18

Calvert Cliffs Nuclear Power Plant




ATTACHMENT (1)

APPENDIX A - TECHNICAL INFORMATION
2.0A - RESPONSES TO REQUEST FOR ADDITIONAL INFORMATION
FOR THE INTEGRATED PLANT ASSESSMENT METHODOLOGY

METHODOLOGY

CHANGE BGE RESPONSE

NRC COMMENT

Although the use of commodity groups is generally alternate process steps. The technical conclusions, which in
acceptable, Section 7.0 actually contains the specific aging some cases dictate the nature of the alternate process, will be
management programs for these commodity groups. presented in the individual LRA section on each commodity
Because the report addresses the IPA methodology and the group.

review at this time is on the methodology, the staff has not
reviewed the aging management programs. BALTIMORE
GAS AND ELECTRIC COMPANY SHOULD RELOCATE
SPECIFIC AGING MANAGEMENT PROGRAMS FOR
COMMODITY GROUPS TO APPENDIX A AS EXAMPLES.
Aging management of commodities could follow the
methodology in Section 6 of the report.

Further, the need for Section 7 of the report is unclear.
Page 63 (Section 7.0) creates potential confusion by
calling some commodity evaluations "equivalent to entire
IPA" and some evaluations "equivalent to just AMR." It
seems that all of the commodity groups could be pre-
evaluated in Section 5.3, including a discussion of any
special steps which caused the "equivalent to entire IPA"
and "equivalent to just AMR" distinction. Then, based on
the above comment, SECTION 7.0 MAY BE DELETED
WITH THE SPECIFIC AGING MANAGEMENT PROGRAMS
RELOCATED TO APPENDIX A.

35. Page 68, Section 7.2.1.2. For all non-EQ cables, in Yes No radiation hot spots exist outside of containment and,
addition to thermal aging, potential RADIATION HOT therefore, radiation hot spots do not need to be considered for
SPOTS SHOULD BE ACCOUNTED FOR in the AMR for the non-EQ cable. However, based on the BGE response to
cable commodity. RAI 34, this technical detail will be included in the LRA

section for this commodity rather than in the methodology.
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36.

Page 82, Figure 8-1 indicates that, for an evaluation that
otherwise meets the definition of TLAA, a "yes" response
to "Is SSC covered by CLB program which updates
potential TLAA?" would make the evaluation not a
TLAA. This is not consistent with §54.3. The CLB
program could be a basis for re-evaluating the TLAA for
renewal in §54.21(c), but not a basis for disposing of the
issue as not a TLAA in 54.3. THE REPORT NEEDS TO BE
REVISED TO PROPERLY LABEL TLAAS.

Yes

We will revise the methodology to move the cited TLAA
step. Potential TLAAs which satisfy this criterion will be
identified as TLAAs and listed in the LRA. This step will be
used in the TLAA evaluation process as an aid in resolving
the TLAA issue.

37.

Page 83 Section 8.1 - What was the RANGE OF
SEARCHES USED TO IDENTIFY TLAAS?

None

The range of TLAA searches will be provided in the TLAA
submittal, not in the methodology. For your information, the
searches which were used are provided in Tables (3), (4)
and (5).

38.

Page 84, Section 8.2 indicates that EQ is not a TLAA
because of a CLB program called EQ. Similarly, the
methodology does not call out the containment prestressed
tendons as a TLAA requiring a re-evaluation in the
renewal application (see page 3-5 of Appendix A).

Issues such as EQ, metal fatigue, and prestressed tendons
are TLAAs in accordance with §54.3. The renewal rule in
§54.21(c) specifically requires such issues to be re-
evaluated to cover the period of extended operation.
RELIANCE ON A FUTURE PROCESS IN LIEU OF A RE-
EVALUATION IN THE RENEWAL APPLICATION WILL
NOT SATISFY THE REQUIREMENTS OF THE RULE.

The METHODOLOGY NEEDS TO BE REVISED SO THAT
ISSUES SUCH AS EQ, METAL FATIGUE, AND
CONTAINMENT PRESTRESSED TENDONS WILL ALSO BE

Yes

None

None

With respect to the Section 8.2 statement regarding EQ, this
statement will be deleted consistent with the BGE response to
RAI 36.

With respect to the items not identified as TLAAs in
Appendix A, TLAAs are addressed in a separate aging
management report. Additionally, the listing and evaluation
results of TLAAs are provided in a separate section of the
LRA.

With respect to reliance on future actions, §54.21(c) and
§54.29 do not require re-analysis of all TLAAs prior to
submittal of the LRA.  Paragraph 54.21(c) requires
evaluation of the TLAAs and lists three equally acceptable
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actions for addressing TLAAs. The §54.29 finding states
that TLAAs are identified and actions identified and have
been taken or will be taken with respect to TLAAs.

39.

Page 84, Section 8.3 indicates that all TLAAs subject to
renewal review are necessarily affecting SSCs within the
scope of renewal and, therefore, the IPA process would
have managed aging of the long-lived passive SCs. Thus,
the only TLAA issue to be reviewed is for active and
short-lived SCs. Although the report correctly pointed out
that TLAAs, by definition, affect the same SSCs within
the scope of renewal, it is an over-simplification to say
that the IPA will necessarily address the TLAAs.

Time-Limited Aging Analyses generally address aging
effects that are difficult to be directly monitored. For
example, there are currently no acceptable non-destructive
methods to measure the extent of embrittlement of a
reactor vessel. Also, there are currently no acceptable
non-destructive methods to measure the integrity of cables.
Thus, in general, it may be unrealistic to rely on the IPA to
completely address TLAAs.

The TLAA DISCUSSION NEEDS TO BE REVISED TO
BETTER REFLECT THE AGING MANAGEMENT
EXPECTATIONS.

Yes

We will remove the methodology wording in Section 8.3 that
causes the misconception that TLAAs associated with long-
lived passive Systems, structures and components are
categorically excluded from TLAA evaluation because of the
IPA process. Instead, the section will include a discussion
(similar to that presented in the following paragraphs) to
explain in more detail the relationship between the IPA and
the TLAA for these SSCs.

The IPA requires a demonstration that the effects of aging
are adequately managed for all SCs within the scope of LR
that are passive and long-lived. Paragraph 54.21(c) allows
three options for addressing TLAAs, one being a
demonstration that the effects of aging are adequately
managed for the SCs affected by the TLAA. The definition
of TLAA provides that only analyses affecting SCs within
the scope of LR are defined as TLAAs. Therefore, if the
IPA was able to demonstrate that the effects of aging
associated with the TLAA are adequately managed during
the period of extended operations) for a set of SCs, it follows
that the requirement under §54.21(c) would also be satisfied.
(The requirements are identical.)

If certain aging effects associated with the TLAA are
difficult or impossible to monitor directly as suggested, the
IPA process would have been unsuccessful in demonstrating
that the effects of aging are adequately managed by a plant
program. Instead, the IPA process would have chosen a
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NRC COMMENT

METHODOLOGY
CHANGE

BGE RESPONSE

more analytical approach, either by extending the existing
time-related analysis or substituting an alternate analysis, to
demonstrate that the effects of aging would not prevent
performance of the intended function. In either case, the
requirements of §54.21(c) would still have been satisfied,
since §54.21(c) allows extending the TLAA or justifying by
analysis that the current analysis remains valid for the period
of extended operation.

Thus, the only remaining step would be to review the IPA
results to ensure that the associated TLAA requirements are
also met.

40. Page 84, Section 8.3 does not provide a methodology on

how the re-evaluation of TLAAs would be performed.
The rule in §54.21(c) provides options in evaluating
TLAAs. Take metal fatigue, as an example: A
component would meet §54.21(c)(1)(i) if it has been
designed for 200 fatigue cycles and is expected to see less
than 200 cycles for 60 years. A component would meet
§54.21(c)(1)(ii) if it has a fatigue "cumulative usage factor
(CUF)" of less than 0.6 for 40 years, which would be less
than unity if increased by 50 percent to cover 60 years.
The option in §54.21(c)(1)(iii) would be evaluated case-
by-case, such as ASME Section XI ongoing activities
regarding management of components with cumulative
usage factors that may have exceeded the code limit of
unity.

The REPORT SHOULD EXPAND SECTION 8.3 TO
DESCRIBE THE METHODOLOGY FOR RE-EVALUATING

Yes

We believe that the actual techniques for reanalysis or
extending an existing TLAA would be specific to each time-
dependent issue. Where there is already a well defined,
widely accepted practice (such as 10 CFR 50.61,
10 CFR 50.49 or ASME code) which governs the TLAA, we
will continue to use that process to re-evaluate or extend the
TLAA. Wording will be added to Section 8.3 to reflect this
discussion.

For example, 10 CFR 50.61 clearly describes the
requirements associated with pressurized thermal shock.
These requirements would be implemented to account for
pressurized thermal shock during the period of extended
operations. Because this regulation requires a submittal
prior to LRA approval, the results of this analysis would be
submitted and approved prior to LRA approval.

If there is an outstanding generic issue associated with the re-
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METHODOLOGY
CHANGE
TLAAS. analysis process (such as for EQ), the SOC to the Rule
(60FR22484) provides three options: (1) if the issue is
resolved before LRA submittal, the applicant can incorporate
the resolution into their LRA; (2) an applicant can justify
that the CLB will be maintained until a point in time when
one or more reasonable options would be available to
adequately manage the effects of aging (for this alternative,
the applicant would have to describe how the CLB would be
maintained until the chosen point in time and generally
describe the options available in the future); (3) an applicant
could develop a plant-specific program that incorporates a

resolution to the aging issue.

For example, the requirements for extending a qualified life
under the EQ Program are defined in §50.49 and supporting
regulatory information. If as a result of current activities, a
GSI is associated with EQ, BGE may chose option (2) above
to resolve this TLAA. Reliance on the existing 40-year
qualification would demonstrate that the CLB is maintained
until the 40-year point. The regulatory documents related to
the GSI already describe the alternatives which would be
available to resolve the issue.

NRC COMMENT BGE RESPONSE

Because the above discussion includes BGE’s approach for
TLAAs which are subject to a GSI or USI, a new
Section 6.3.5 will also be added to the methodology to
explain the BGE approach for aging management programs
which are the subject of a GSI or USI.
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TABLE (1)
Relationship Between Previous and Current Revisions of
IPA Methodology Revision

1993 METHODOLOGY

1995 METHODOLOGY

Volume 1, Section 1: “Introduction” &
Volume 2, Section 1: “Introduction.”

Section 1: “Introduction.”

Volume 1, Section 2: “Screening Methodology
Basis and Overview.”

Volume 2, Section 2: “Component Evaluation
Methodology Basis and Overview.”

Section 2: “IPA Methodology Basis and Overview.”

Volume 1, Section 3: “System Level Screening.”

Section 3: “System Level Scoping.”

Volume 1, Section 4: “Component Level
Screening.”

Section 4: “Component Level Scoping.”

Volume 1, Section 5: “Component Evaluation and
Component Aging Evaluation Tasks.”

Deleted. This section in the previous methodology
was a brief introduction to the next volume.

Volume 2, Section 3: “Component Evaluation.”

Section 5: “Pre-Evaluation.”

Volume 2, Section 4: “Component Aging
Evaluation.”

Section 6: “Aging Management Review”,
specifically 6.2 “Performing the Aging Management
Review by Evaluating Aging Mechanisms.”

Section 6.1 was added to describe other methods for
conducting the AMR.

Volume 2, Section 5: “Implementation Planning
Overview.”

Section 6.3: “Methods to Manage the Effects of
Aging”.

Section 7: “Commodity Evaluations.” This section
describes six cases where the normal IPA process
was modified to add efficiency to specific
evaluations.

Section 8: “Time Limited Analyses Review.” This
section describes the process for completing this
new requirement in the revised LR Rule.
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TABLE (2)
Resolution of NRC Review Items Associated with the 1993 IPA Methodology
NRC Review Item Methodology Page NRC Review Item Methodology Page

RAI'1 2 RAI 22 No changes

RAI2 3 RAI 23 No changes

RAI 3 (Conf Item 3) 15 RAI 24 35

RAT 4 Deleted reference to RAI 25 37

CLB/D throughout the
methodology.
RAI 5 No changes RAI 26 38
RAI 6 (Conf Item 1) Section deleted from RAI27 (Openltem 1) | 19 & 20
the methodology as
requested.
RAI 7 13 RAI 28 9& 10
RAI 8 See response to RAI 29 Bracketed information
RAI 6 was deleted as
requested.

RAI9 17 RAI 30 Terminology  changes
made for consistency
throughout.

RAI' 10 See response to RAI 31 2

RAI 6

RAI 11 No changes RAI 32 Terminology  changes
made for consistency
throughout.

RAI' 12 See response to RAI 33 15,29 & 30

RAI 35

RAI 13 16 RAI 34 13

RAI 14 19 RAI 35 Terminology  changes
made for consistency
throughout.

RAI 15 18 & 19 RAI 36 No changes

RAI 16 See response to RAI 37 Definition deleted.

RAI 14

RAI' 17 No changes RAI 38 See response to
RAI 4

RAI 18 No changes RAI 39 22

RAI 19 (Conf Item 5) 21 RAI 40 (Conf Item 2) 22

RAI 20 (Confltem4) |21 & 34 RAI 41 No changes

RAI 21 No longer applicable RAT 42 38 & 39

due to rule change.

Note: Page numbers refer to the August 18, 1995 submittal of the BGE IPA Methodology. These page
numbers will vary slightly in the marked up version of the methodology.
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TABLE (3)

List of Search Criteria in CCNPP Electronic Docket 1968-92 & Updated Final Safety
Analysis Report Revision 17 for Identifying Potential TLAAs During Plant-Specific Search

Search was performed using the first word within five words of the second word. For those with
an asterisk, search was also performed using the second word within five words of the first word.
Different forms of the words were included in the search using the “+” command.

plant/life

design/life

component/life*

fatigue/life*

fatigue/analysis™*

fatigue/analyses™

fatigue/evaluation*®

analysis/year

analyses/year

analysis/yr*

analyses/yr*

40/year or 40/yr

forty/year or forty/yr

license/term

license/period

license/life*

erosion/allowance*

corrosion/allowance*

EFPY

effective full power years (searched as complete phrase)
effective full power yr (searched as complete phrase)
life/limit

equipment/life

cycle/year

useful/life*

installed/life*

service/life*

qualified/life*

residual/life*

life expectancy (searched as complete phrase)
life of the plant (searched as complete phrase)
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TABLE (4)
List of Search Criteria in CCNPP Electronic Docket 1968-92 & Updated Final Safety
Analysis Report Revision 17 for Identifying Potential Based on Other Utility’s Results

Search was performed using the first word within five words of the second word.

reactor/coolant/pump/flywheel/missile
RCP/flywheel/missile
pump/flywheel/missile
pump/flywheels/missile

flywheel

CE/topical/report
Combustion/Engineering/topical report
CEOGttopical/report
Bechtel/topical/report
vendor/topical/report

topical/report

topical/reports
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TABLE (5)
POTENTIAL TLAAS ASSOCIATED WITH CODES, STANDARDS AND REGULATORY DOCUMENTS
CODE/STANDARD/ ISSUE
REGULATORY DOCUMENT DATE(S) SEG L d 0
10 CFR Part 50, Reactor Vessel Fracture Toughness
Appendix G,
10 CFR Part 50, Reactor Vessel Embrittlement-Neutron
Appendix H Fluence Limit
10 CFR 50.49 Electrical Components Resistance to Radiation
Instrumentation Degradation Effects
Controls
Aging Qualification Tests
10 CFR 50.61 Reactor Vessel Embrittlement-Ductility
ACI 318 1971, 1983 | Intake Structure Loss of Prestress
Class 1 Structures
Containment
Offgas Stack and Flue
Intake Canal
Equipment Supports and
Foundations
ACI 349 1980 (1977) |[Class 1 Concrete Loss of Prestress
Structures
AISC 1970 Class 1 Structures Fatigue
Seventh Spent Fuel Pool Liner
Edition Intake Structures
Primary Containment
Structure
Reactor Vessel Supports
Intake Canal
AISC 1970 Crane Rails Fatigue
Seventh
Edition
ANSI B31.1 1967 Class 1, 2, 3 Piping Fatigue
B31.1.0 Non-Nuclear Piping Corrosion
Hangers, Supports, Embrittlement
Blind Flanges,
Fittings
ANSI B31.7 1969 Class 1, 2, 3 Piping Irradiation
Class 1 Hangers, Corrosion
Supports, and Fatigue
Snubbers
Service Water Piping
(Saltwater at BGE)
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TABLE (5)
POTENTIAL TLAAS ASSOCIATED WITH CODES, STANDARDS AND REGULATORY DOCUMENTS
CODE/STANDARD/ ISSUE
REGULATORY DOCUMENT DATE(S) SEG L d 0
API 620 12/31/78 Condensate Storage Settlement
Revision 2 Tanks Corrosion
Sixth Edition
API 650 1979 Above Ground Oil Corrosion
Revision 3 Tanks Settlement
Sixth Edition | Condensate Storage
Tanks
ASME Section 111 1965 Edition | Reactor Vessel Embrittlement
Nuclear Vessels Steam Generator Fatigue
Pump Bodies Corrosion
Valve Bodies
Pressurizer
Accumulator
Containment
ASME Section VIII 1968 Edition | Pressure Vessels Corrosion
Division 1 Heat Exchanger
Pressure Vessels Demineralizers
Containment
Accumulators
Head Tanks
ASME Section VIII 1968 Edition | Air Dryers Corrosion
Division 1
Pressure Vessels
ASME Section XI 1983 Edition | Reactor Vessel Fatigue
Inservice Inspection Steam Generator Crack Growth

Pressurizer
Pumps

Valves
Supports
Piping

Core Structures

Hydrotest Temperature

ASME Section III
Division 2
(Code for Concrete Reactor
Vessels and Containments)

1977

Concrete Containment

Loss of Prestress
Settlement
Fatigue
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TABLE (5)
POTENTIAL TLAAS ASSOCIATED WITH CODES, STANDARDS AND REGULATORY DOCUMENTS
CODE/STANDARD/ ISSUE
REGULATORY DOCUMENT DATE(S) SEG L d 0
ASME Section III Nuclear 1971 Edition | Reactor Vessel Fatigue
Power Plant Components Steam Generator
Division 1 Pressurizer
Accumulator
Pumps
Valves
Piping
Containment
Classes 1,2, 3
MC
ASME Section III Nuclear 1971 Edition | Steam Generator Embrittlement
Power Plant Components Pressurizer
Division 1 Accumulator
Pumps
Valves
Piping
Containment
Classes 1,2, 3
MC
ASME Section III Nuclear 1971 Edition | Reactor Vessel Embrittlement
Power Plant Components
Division 1
ASME Section III Nuclear 1971 Edition [ Reactor Vessel Corrosion
Power Plant Components Steam Generator
Division 1 Pressurizer
Accumulator
Piping
Containment
MC
ASME Section III Nuclear 1971 Edition | Pumps Corrosion
Power Plant Components Valves
Division 1 Classes 1,2, 3
ASME Section III Nuclear 1971 Edition [ Reactor Vessel Deterioration of Materials in
Power Plant Components Steam Generator Service
Division 1 Pressurizer
Accumulator
Pumps
Valves
Piping
Containment
Classes 1,2, 3
MC
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TABLE (5)
POTENTIAL TLAAS ASSOCIATED WITH CODES, STANDARDS AND REGULATORY DOCUMENTS
CODE/STANDARD/ ISSUE
REGULATORY DOCUMENT DATE(S) SEG L d 0
AWS D1.1 1975 Class 1 Structures Fatigue
(steel)
Reactor Vessel Supports
Pipe Whip Restraints
and Jet Impingement
Shields
Hangers and Supports
AWWA D100 1973 CST Corrosion
AWWA D100 1973 Reservoirs Corrosion
EIMA 1969 Bellows Fatigue
3rd Edition Corrosion
IEEE-317 1976 Electrical Penetration Qualified Life
Assemblies
IEEE-323 1974 Class 1E Electrical and General Aging
Instrumentation
Equipment in Harsh
Environments
IEEE-334 1974 Motors Aging Simulation
Motor Life
IEEE-382 1972, 1980 | Safety-Related Valve Qualified Life
Actuators
IEEE-383 1974 Cables, Splices, Environmental Aging
(ANSI N41.10) Connectors
NUREG-0800 June 1987 | Class 1 Piping Pipe Rupture Locations
SRP 3.6.2
NUREG-0800 June 1987 | Circuit Breakers Life Cycle Operability
SRP 8.2
NUREG-0800 June 1987 | Class 1 Piping Fatigue
SRP 3.6.1
NUREG-0800 June 1987 | Conduits Soil Settlement
SRP 3.7.3 Tunnels
Buried Piping
NUREG-0800 June 1987 | Steel Containment Fatigue
SRP 3.8.2
NUREG-0800 June 1987 | Reactor Coolant Fatigue
SRP 3.9.1 Pressure Boundary
NUREG-0800 June 1987 | Snubbers Evaluation of Fatigue Strength
SRP 3.9.3 (Piping Supports)
NUREG-0800 June 1987 | Control Rod Life Cycle Operability
SRP 3.9.4 Drive System
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TABLE (5)
POTENTIAL TLAAS ASSOCIATED WITH CODES, STANDARDS AND REGULATORY DOCUMENTS
CODE/STANDARD/ ISSUE
REGULATORY DOCUMENT DATE(S) SEG L d 0
NUREG-0800 June 1987 | Class 1E Equipment Equipment Qualification
SRP 3.11
NUREG-0800 June 1987 | Reactor Vessel Material Surveillance of Vessel
SRP 5.3.1
NUREG-0800 June 1987 | Reactor Vessel Material Surveillance of Vessel
SRP 5.3.2
NUREG-0800 June 1987 | Reactor Vessel Fracture Toughness
BTP MTEB 5-2, B.1.2
NUREG-0800 June 1987 | Reactor Vessel Fracture Toughness
BTP MTEB 5-2, B.3.2
NUREG-0800 June 1987 | Reactor Vessel Fracture Toughness
SRP 5.3.2
NUREG-0800 June 1987 | ECCS Components Corrosion
SRP 6.1.1
NUREG-0800 June 1987 | MSIV Actuators Corrosion
SRP 6.1.1
Regulatory Guide 1.121 August 1976 | Steam Generator Tubes Fatigue
Revision 0
Regulatory Guide 1.131 August 1977 | Class 1E Qualification Testing
Revision 0 Electric Cables
Regulatory Guide 1.154 January 1987 |Reactor Vessel Operation Under Pressurized
Revision 0 Thermal Shock Situation
Regulatory Guide 1.35.1 July 1990 | Concrete Containment Loss of Prestress
Revision 0 Structures
Regulatory Guide 1.89 June 1984 | Safety-Related Electric Requalification of Electrical
Revision 1 Equipment Components
Regulatory Guide 1.90 August 1977 | Concrete Containment Loss of Prestress
Revision 1 Structures
Regulatory Guide 1.99 May 1988 |Reactor Vessel Embrittlement
Revision 2
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2.1 Time-Limited Aging Analyses

This is a section of the Baltimore Gas and Electric Company (BGE) License Renewal Application (LRA),
addressing time-limited aging analyses (TLAAs). The TLAAs were evaluated in accordance with the
Calvert Cliffs Nuclear Power Plant (CCNPP) Integrated Plant Assessment (IPA) Methodology described in
Section 2.0 of the BGE LRA. These sections are prepared independently and will, collectively, comprise
the entire BGE LRA.

2.1.1 Introduction

As required for the LRA, BGE has identified and evaluated analyses in the current licensing basis (CLB)
which may be valid only during the original 40-year license. These TLAAs are defined in 10 CFR 54.3 as:

... those licensee calculations and analyses that:

1) Involve systems, structures, and components within the scope of license renewal, as delineated in

$54.4(a);
2) Consider the effects of aging;
3) Involve time-limited assumptions defined by the current operating term, for example, 40 years;
4) Were determined to be relevant by the licensee in making a safety determination;

5) Involve conclusions or provide the basis for conclusions related to the capability of the system,
structure, and component to perform its intended functions, as delineated in §54.4(b); and

6) Are contained or incorporated by reference in the CLB.

This definition was clarified by Statements of Consideration accompanying issuance of the License
Renewal Rule. An analysis is relevant to license renewal if it provides the basis for a safety determination
and, in the absence of the analysis, a different conclusion may have been reached.

The License Renewal Rule Section §54.21(c)(1) requires a list of TLAAs (as defined above) be provided in
the LRA. The TLAAs were identified through a search of the CLB by performing a keyword search of
BGE’s electronic files of docketed correspondence and the Updated Final Safety Analysis Report
(UFSAR). A list of potential TLAAs was developed using words and phrases indicative of time
constraints. This initial list was supplemented by a further search using a list of codes and standards
governing design of systems, structures, and components at nuclear power plants as the input query.
Potential TLAAs thus identified were then screened to determine whether they met the definition presented
in 10 CFR 54.3.

Section §54.21(c)(1) also requires the license renewal applicant to demonstrate that one of the following is
true for each TLAA:

1) The analyses remain valid for the period of extended operation,

2) The analyses have been projected to the end of the period of extended operation; or

3) The effects of aging on the intended function(s) will be adequately managed for the period of
extended operation.
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The TLAAs that were determined to be subject to license renewal review were evaluated in order to
demonstrate that each analysis will meet one of the three conditions listed above. The demonstration of
how each TLAA meets one of these three criteria is provided in Section 2.1.3 below.

The BGE IPA Methodology and associated NRC Safety Evaluation Report define the process used at
CCNPP to satisfy the requirement to evaluate TLAAs for license renewal. [Reference 1] Upon applying
this process, only one TLAA, the main steam piping fatigue analysis discussed in Section 2.1.3.4 below,
has been demonstrated to meet Criteria 1 above. Criteria 2 has been demonstrated true for 6 out of 14
TLAAs, including the analyses related to irradiation embrittlement of the reactor vessel. In accordance
with §54.29(a) of the License Renewal Rule, TLAAs that meet Criteria 2 have either been projected, or
will be projected, through the period of extended operation. For those TLAAs that will be projected, BGE
states in Section 2.1.3 below when those actions will be completed. Criteria 3 has been demonstrated true
for the remaining TLAAs. These remaining TLAAs have been evaluated as part of the IPA for systems,
structures, and components, which also requires a demonstration that the effects of aging are adequately
managed. For these cases, a pointer” to a distinct section of the BGE LRA where the TLAA is evaluated
is provided in Section 2.1.3 below.

Section §54.21(c)(2) of the License Renewal Rule requires that the license renewal applicant provide a list
of all exemptions granted under §50.12 that are determined to be based on TLAA. Exemptions are
discussed in Section 2.1.4 below.

2.1.2 List of TLAASs

Table 2.1-1 presents a summary list of the TLAAs identified in the CLB. It identifies the analysis
involved, the section number in the BGE LRA where additional detail is provided, the subject area of the
TLAAC(s), and the disposition of the TLAA. [Reference 2, Table 5-1]

2.1.3 Demonstration of TLAA Dispositions
2.1.3.1 Environmental Qualification

The Environmental Qualification (EQ) Program is identified as a TLAA for the purposes of License
Renewal. The TLAA aspect of EQ encompasses all long-lived equipment in the scope of the EQ Program,
whether active or passive. At CCNPP, each EQ File for a group of long-lived components includes a
qualified life calculation that is considered a TLAA. [Reference 2, Appendix A]

Environmentally-qualified equipment is replaced with qualified new equipment prior to the end of its
qualified life. Preventive maintenance is scheduled to initiate and execute these replacements. Qualified
life re-evaluations are an ongoing activity and consider actual normal operating conditions as compared to
design maximums (e.g., actual ambient temperatures are below the maximum design temperature that was
used as the basis for the current qualified life). Qualified lives are adjusted up or down accordingly.
Qualified life re-evaluations are performed now under the current EQ Program and will continue to be
performed during the period of extended operation. Refer to Section 6.3 of the BE LRA, Environmental
Qualification, for a demonstration of how the effects of aging on the intended functions of electrical
equipment in the EQ Program will be adequately managed for the period of extended operation.
[Reference 2, Appendix A]

Calvert Cliffs is a Division of Operating Reactors (DOR) Guideline plant. The BGE LRA does not change
our CLB relative to EQ. Baltimore Gas and Electric Company has DOR Guideline, NUREG-0588, and
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10 CFR 50.49 qualified equipment. Calvert Cliffs will continue to function in the period of extended
operation as it does today relative to EQ, except as required by changes to regulatory requirements.
Equipment that must be replaced due to the approaching end of its qualified life will be replaced in
accordance with regulatory constraints associated with 10 CFR 50.49 Guidelines, NUREG-0588, or
10 CFR 50.49. Note that equipment qualified to the requirements of the DOR Guidelines or NUREG-0588
will not necessarily be replaced during the period of extended operation.

TABLE 2.1-1
LIST OF TLAAs
AGING

ANALYSIS SECTION EFFECT
Each EQ file is a TLAA 2.1.3.1 EQ-related
Heatup and cooldown curves 2.1.3.2 Irradiation

embrittlement

Power-operated relief valve setpoint
for low temperature over
pressurization
Pressurized thermal shock analyses
Reactor vessel fatigue analyses 2.133 NSSS* fatigue
Reactor Coolant System piping
fatigue analyses
Steam generator fatigue analyses
Pressurizer fatigue analyses
Pressurizer auxiliary spray line
fatigue analyses
Pressurizer surge line thermal
stratification -(fatigue portion of the
stress and fatigue calculations)
Main steam piping to turbine driven 2.134 Fatigue
auxiliary feedwater pumps fatigue
analysis
Containment liner plate fatigue 2.1.35 Fatigue
analysis
Prestress loss calculations 2.1.3.6 Prestress loss
Criticality calculation for the spent 2.1.3.7 Loss of neutron
fuel pool absorption

* Nuclear Steam Supply System (NSSS)

2.1.3.2 Irradiation Embrittlement

This group of TLAAs concerns the effect of irradiation embrittlement on the reactor pressure vessel and
how this mechanism affects analyses that provide operating limits or address regulatory requirements for
CCNPP. These calculations use predictions of the cumulative effects on the reactor vessel from irradiation
embrittlement. The calculations are based on periodic assessments of the neutron fluence and resultant
changes in reactor vessel material fracture toughness.
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Three analyses are affected by embrittlement concerns and are considered in these TLAAsS:
(1) Pressurized thermal shock requirements (10 CFR 50.61, 10 CFR Part 50 Appendix G);

(2) Low temperature overpressure protection power-operated relief valve setpoints and administrative
controls, (Technical Specification Figure 3.4.9-3);

(3) Plant heatup/cooldown (pressure/temperature or “PT” limit) curves (Technical Specification
Figures 3.4.9-1 and 3.4.9-2).

The pressurized thermal shock analyses have been projected to the end of the period of extended operation.
As described in Section 4.1.4.5.4 of the UFSAR and Section 4.2 of BGE’s LRA, after the latest revision to
regulations addressing the reference temperatures for pressurized thermal shock, BGE showed that both
CCNPP reactor vessels will continue to meet pressurized thermal shock screening criteria for 60 years of
operation. Baltimore Gas and Electric Company has also augmented its surveillance program to obtain
embrittlement information that will bound the period of extended operation. As documented in a series of
Safety Evaluation Reports, the NRC has concurred with this demonstration, noting that future test results
may change this assessment. [Reference 3, Section 4.1.4.5.4; References 4, 5, 6, and 7]

Title 10 CFR Part 50, Appendix G, requires the calculation and use of operational pressure and
temperature limits during plant heatups, cooldowns, and inservice hydrostatic tests. The plant
heatup/cooldown curves and associated low temperature overpressure protection pressure setpoint curves in
the plant Technical Specifications provide for overpressure protection during these operating modes.
Currently, the Unit 1 curves are valid beyond 48 effective full power years, while the Unit 2 curves are
valid to approximately 30 effective full power years. The Technical Specifications will continue to be
updated either as required by 10 CFR Part 50, Appendices G and H, to assure the operational limits remain
valid at the current cumulative neutron fluence levels, or on an as needed basis to provide appropriate
operational flexibility.

2.1.3.3 NSSS Fatigue Analyses

Components in the NSSS are subject to a wide variety of varying mechanical and thermal loads that
contribute to fatigue accumulation. The Reactor Coolant System components were designed in accordance
with the American Society of Mechanical Engineers Boiler and Pressure Vessel Code, Section III, and the
American National Standards Institute (ANSI) Standard USAS B 31.7, Nuclear Power Piping Code.
These codes require the design analysis for Class I components to address fatigue and establish limits such
that initiation of fatigue cracks is precluded. Portions of UFSAR Section 4.1 and the certified design
specification identify the different design cyclic transients used in the fatigue analysis required by code for
various major components of the Reactor Coolant System including the reactor vessel, Reactor Coolant
System piping, steam generators, pressurizer, pressurizer auxiliary spray piping, and pressurizer surge line.

The CCNPP Fatigue Monitoring Program tracks the number of critical thermal and pressure test transients,
and monitors the cycles and fatigue usage for the limiting components of the NSSS. Locations in these
systems have been selected for monitoring for fatigue usage; they represent the bounding locations for
critical thermal and pressure transients and operating cycles. In order to stay within the design basis,
corrective action is initiated well in advance of the cumulative fatigue usage factor approaching 1.0 or
exceeding the number of design cycles, so that appropriate corrective actions can be taken in a timely and
coordinated manner.
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Baltimore Gas and Electric Company’s demonstration that the effects of fatigue on the intended function(s)
of NSSS components will be adequately managed for the period of extended operation is provided in the
following sections of the BGE LRA: Section 4.1, Reactor Coolant System; Section 4.2, Reactor Pressure
Vessels and Control Element Drive Mechanisms/Electrical System; and Section 5.2, Chemical and Volume
Control System. The NRC staff concerns about fatigue for license renewal as identified in Generic Safety
Issue 166, Adequacy of Fatigue Life of Metal Components, are also addressed in these referenced sections
of BGE’s LRA.

2.1.3.4 Main Steam Piping Fatigue Analysis

The main steam supply lines to the auxiliary feedwater pump turbines provide the system pressure
boundary function and are subject to thermal loadings. According to the UFSAR Chapter 10A discussion,
21,999 rapid full temperature cycles have been considered. However, even if the number of assumed
cycles were limited to 7000 equivalent full temperature cycles, which is much more limiting, this piping
would have to be cycled approximately once every 3 days over an extended plant life of 60 years. Under
current plant operating practices, the system is operated only occasionally during plant heatups and
cooldowns, during plant transients, and for periodic (monthly) testing. Plant heatups and cooldowns are
limited to 500 each, and reactor trips are limited to 400 over plant life. Monthly testing over 60 years
would contribute another 720 cycles. These actual and potential cycles combined equal slightly more than
2000 cycles for the auxiliary feedwater steam supply. It is, therefore, unlikely that the 7000 assumed
cycles will be approached during the period of extended operation. Thus, the existing analysis is
considered to remain valid for the period of extended operations, and there is reasonable assurance that the
intended function will be maintained. Generic Safety Issue 166 does not apply to the main steam supply
lines to the auxiliary feedwater pump turbines. [Reference 2, Appendix C]

2.1.3.5 Containment Liner Plate Fatigue Analysis

American Society of Mechanical Engineers codes require that the containment liner material be prevented
from experiencing significant distortion due to the thermal load and that the stresses be considered from a
fatigue standpoint. The following fatigue loads were considered in the design of the liner plate: [Reference
3, Section 5.1.4.3]

*  The annual outdoor temperature variation, assumed to be 40 cycles during the plant’s 40-year life;

* The interior temperature variations during the startup and shutdown of the Reactor Coolant System,
assumed to be 500 cycles; and

* Thermal cycling due to a loss-of-coolant accident, assumed to occur once during plant life.
(Note: American Society of Mechanical Engineers, Boiler and Pressure Vessel Code,
Paragraph 412(n), Figure N-415(A) and its appropriate limitations have been used as a basis for
establishing allowable liner plate strains. Since the graph in Figure N-415(A) does not extend
below ten cycles, ten loss-of-coolant accident cycles was used for the analysis.)

The design of the liner plate and penetration sleeves included consideration of thermal stress and fatigue for
which there was an assumed number and severity of thermal cycles. Since this assumption was partly
based on a 40-year operating life, the fatigue analyses must be reviewed to assure they remain valid during
the period of extended operation. This review or re-analysis will be projected to the end of the period of
extended operation by the year 2012. Generic Safety Issue 166 does not apply to the containment liner
plate.
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2.1.3.6 Containment Tendons Prestress Loss

The prestress on the containment tendons decreases over plant life as a result of elastic deformation, creep
and shrinkage of concrete, anchorage seating losses and tendon wire friction, stress relaxation, and
corrosion. The extent of these losses over the original expected plant life was predicted to verify the
Containment design. Regulatory Guide 1.35 requires periodic monitoring of current prestress values to
ensure that prestress loss predictions of the original design remain valid. For a complete discussion of the
aging management review performed on the tendons for license renewal refer to Section 3.3A, Primary
Containment, of the BGE LRA. Section 3.3A includes a discussion on the recent operating experience
regarding the discovery of corrosion and hydrogen-induced cracking.

Tendon prestress losses are determined by measuring tendon lift-off force. Technical
Specification 4.6.1.6.1 (Unit 1) establishes the surveillance schedule for measuring lift-off forces of
selected tendons. This measurement is performed in accordance with Surveillance Test Procedure STP-M-
663-1. Technical Specification Figures 3.6.1-1 (Hoop), 3.6.1-2 (Vertical), and 3.6.1-3 (Dome) provide the
normalized lift-off forces required to be achieved during the surveillance test procedure as a function of
plant service life after initial prestressing. These curves presently cover 40 years of plant life. (Note that
these curves are not included in the Unit 2 Technical Specifications as the lift-off tests have not been
required for that Unit.) These curves will be recalculated by the year 2012 to accommodate the projected
20-year period of extended operation.

2.1.3.7 Poison Sheets in Spent Fuel Pool

The criticality analyses for the Units 1 and 2 spent fuel pools credit the existence of poison (i.e., neutron
absorbing) sheets located between spent fuel assemblies. The criticality calculations assume the neutron
absorbing material has a minimum concentration of Boron-10. [References 8 and 9] If there was a
reduction in the amount of neutron absorbing material to below that assumed, the calculation may become
non-conservative.

The criticality analysis for Unit 1 contains an assumption of the boron concentration that accounts for a
potential loss of boron carbide due to aging. This conservative assumption was made based on experiments
showing that the Carborundum sheets that are installed in Unit 1 may experience a loss of boron content
due to aging. Therefore, the Unit 1 analysis is considered a TLAA. [Reference 8] The neutron absorbing
sheets installed in Unit 2 are constructed of a material called Boraflex. The Unit 2 criticality analysis does
not contain any assumption of a loss of boron concentration due to aging and, therefore, is not considered a
TLAA. [Reference 9]

The spent fuel pool contains high-density spent fuel storage racks that consist of a base structure
supporting storage cells primarily fabricated from stainless steel. For Unit 1, a neutron-absorbing sheet,
fabricated by The Carborundum Company and consisting of a boron carbide powder in a fiberglass matrix,
is sandwiched between the inner and outer walls on the four sides of each storage cell. The original neutron
absorbing-sheet was specified to contain a minimum concentration of 0.024 grams per square centimeter of
Boron-10. [Reference 10]

The Unit 1 criticality analysis contains an assumption of the boron concentration that accounts for a
potential loss of boron carbide due to aging. This conservative assumption was made based on experiments
showing that the Carborundum sheets may experience a loss of boron content, following exposure to
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gamma radiation equivalent to 40 years of service and a spent fuel pool water environment, due to
degradation of the matrix material in which the boron carbide is bonded. The loss of boron carbide reduces
the Boron-10 concentration experienced by an average value of 15%, with the maximum reduction in
Boron-10 concentration experienced by any single test sample being 19.2%. The criticality analysis
accounted for this potential degradation by assuming a minimum concentration of 0.020 grams per square
centimeter of Boron-10. Since the degradation rate used in the current analysis was based on a radiation
exposure sufficient to accommodate at least a 40-year pool lifetime, it must be updated to reflect the total
exposure for 60 years. This analysis is currently being updated and will accommodate the period of
extended operation. A service life of 70 years will be demonstrated for the Carborundum sheets, which will
permit at least 10 years of usage beyond the period of extended operation. The update will be completed by
1999. [References 8 and 10]

Baltimore Gas and Electric Company has performed an aging analysis for the poison sheets and has
determined there are plausible aging mechanisms for both Units 1 and 2 at CCNPP. Baltimore Gas and
Electric Company’s demonstration that the effects of aging are being adequately managed for the period of
extended operation is provided in Section 3.3E, Auxiliary Building and Safety-Related Diesel Generator
Building Structures, of the BGE LRA. Operating experience with these poison sheets is also discussed in
that section of the report.

2.1.4 List of Exemptions Based on TLAA

Section 54.21(c)(2) of the License Renewal Rule requires a list of all exemptions granted under
10 CFR 50.12 that are determined to be based on a TLAA. These exemptions must be evaluated and
justification provided for the continuation of the exemption during the period of extended operation.
Baltimore Gas and Electric Company found no exemptions that were based on a TLAA.

2.1.5 Conclusions

Baltimore Gas and Electric Company has identified and evaluated the TLAAs important to license renewal,
in accordance with 10 CFR 54.21(c). This evaluation demonstrates that 1 out of the 14 TLAAs remain
valid, 6 out of the 14 have been (or will be) projected to the end of the period of extended operation, and for
the remaining 7, the effects of aging on the intended function(s) will be adequately managed for the period
of extended operation.
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3.1 Component Supports

This is a section of the Baltimore Gas and Electric Company (BGE) License Renewal Application (LRA),
addressing Component Supports. Component Supports have been evaluated as a “commodity” in
accordance with the Calvert Cliffs Nuclear Power Plant (CCNPP) Integrated Plant Assessment (IPA)
Methodology described in Section 2.0 of the BGE LRA. These sections are prepared independently and
will, collectively, comprise the entire BGE LRA.

3.1.1 Scoping
3.1.1.1 Component Supports Commodity Scoping

Component supports are associated with equipment in almost every plant system. They perform the same
basic function, regardless of the system with which they are associated. For this reason, it was determined
that a commodity evaluation of component supports would be more efficient to address these supports than
evaluating them as part of each system aging management review (AMR). [Reference 1, Page 69]

A "component support" is defined as the connection between a system, or component within a system, and a
plant structural member (e.g., the concrete floor or wall, structural beam or column, or ground outside the
plant buildings). [Reference 2, Page 1-2] Supports for structural components are not “component
supports” in this sense because any support for a structural component is itself a structural component.

Commodity Description/Conceptual Boundaries

As discussed in the CCNPP IPA Methodology section on commodity evaluations (Section 7.2), component
supports are scoped using a process similar to the scoping process for structures, as follows. A generic list
of component support types was developed by reviewing industry and plant-specific information, including
Seismic Qualification Utility Group (SQUG) guidance, American Society of Mechanical Engineers
(ASME) Section XI component support inspection documentation, and the CCNPP System Level Scoping
Results. All component support types that provide support to plant components that are within the scope
of license renewal are identified, and these component support types are listed as being within the scope of
license renewal. [Reference 1, Page 69]

Systems having component supports addressed in this section are identified in Table 3.1-1. [Reference 2,
Page 3-19] Component supports interface with the components they support in the listed systems, and they
interface with the structural component to which they are attached. At this interface, if anchor bolts are
used, there is overlap between the AMR for the component support and the AMR for the structural
component. The structures AMR considered the effects of aging caused by the surrounding environment,
while the component supports AMR considered the effects of aging caused by the supported equipment
(thermal expansion, rotating equipment, etc.) as well as the surrounding environment. [Reference 2,
Page 1-3] The evaluation for the aging effects of structures is found in the Structures Commodity
Evaluation in Section 3.3 of the BGE LRA.

Supports for both the distributive portions of systems, such as piping and cable raceways, and system
equipment items, are included in the scope of this section. The total population of component supports are
grouped into four categories based on the items they support (piping; cable raceways; heating, ventilation
and air conditioning [HVAC] ducting; and equipment) and then into 20 component support types.
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Component support types are based on similarities of physical characteristics, loading condition, and
environment. All categories and types are shown in Table 3.1-2. [Reference 2, Pages 1-2, 1-4, and 2-1]

Supports for the steam generators (other than snubbers) and reactor vessel are not included in this
commodity evaluation but are addressed in Sections 4.1 and 4.2 of the BGE License Renewal Application,
respectively. Supports for the spent fuel pool cooling demineralizer and filter vessels are unique and are
also addressed separately in Section 5.18 of the BGE LRA. Supports for tubing are included in Section 6.4
of the BGE LRA. Jet impingement barriers and whip restraints that are relied upon in the CCNPP high
energy line break analysis (Updated Final Safety Analysis Report [UFSAR] Chapter 10A) are evaluated
for the effect of aging as part of the structure that houses these components, in Section 3.3. [Reference 2,
Page 1-2]

Basic design basis information for certain supports is discussed in UFSAR Chapters 1 (Principal
Architectural and Engineering Criteria for Design), 5 (Containment Structure, Design Criteria),
SA (Structural Design Basis), 6 (Engineered Safety Features Design Basis), and 10 (Steam and Power
Conversion Systems).
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TABLE 3.1-1

SYSTEMS WITHIN THE SCOPE OF LICENSE RENEWAL
CONTAINING SUPPORTS WITHIN THE COMMODITY EVALUATION

(CCNPP system numbers are shown in parentheses)

(002) Electrical 125 Volt DC Distribution

(004) Electrical 4 kV Transformers and Busses

(005) Electrical 480 Volt Transformers and
Busses

(006) Electrical 480 Volt Motor Control Centers

(008) Well and Pretreated Water

(011) Service Water Cooling

(012) Saltwater Cooling

(013) Fire Protection

(015) Component Cooling (CC)

(017) Instrument AC

(018) Vital Instrument AC

(019) Compressed Air

(020) Data Acquisition Computer

(023) Diesel Fuel Oil

(024) Emergency Diesel Generators

(026) Annunciation

(029) Plant Heating

(030) HVAC

(032) Auxiliary Building and Radwaste Heating

and Ventilation System

(036) Auxiliary Feedwater

(037) Demineralized Water and Condensate
Storage

(038) Sampling System (Nuclear Steam Supply

System)
(041) Chemical and Volume Control

(042) Circulating Water

(044) Condensate

(045) Feedwater

(046) Extraction Steam

(048) Emergency Safety Features Actuation
(051) Plant Water

(052) Safety Injection

(053) Plant Drains

(055) Control Rod Drive Mechanisms and Electrical
(057) Technical Support Center Computer

(058) Reactor Protection

(060) Primary Containment (Heating & Ventilation)
(061) Containment Spray

(062) Control Boards

(064) Reactor Coolant

(067) Spent Fuel Pool Cooling

(069) Waste Gas

(071) Liquid Waste

(073) Hydrogen Recombiner

(074) Nitrogen and Hydrogen

(077/79) Area and Process Radiation Monitoring
(078) Nuclear Instrumentation

(083) Main Steam

(097) Lighting and Power Receptacles

Scoped Structures and Components and Their Intended Functions

Because the component supports within the scope of license renewal support components that provide
functions meeting §54.4(a) (1), (2), and (3), the supports were determined to have the following intended

functions, that directly correlate:

* Provide structural support for systems and components required to remain functional during and
following design basis events to ensure the integrity of the reactor coolant pressure boundary, the
capability to shut down the reactor and maintain it in a safe shutdown condition, and the capability
to prevent or mitigate the consequences of accidents that could result in potential offsite exposures

comparable to the 10 CFR Part 100 guidelines.
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*  Provide structural support for systems and components whose failure could prevent satisfactory
accomplishment of safety functions for items identified in Part a above.

* Provide structural support for systems and components that are required for fire protection,
environmental qualification, pressurized thermal shock, anticipated transients without scram, and
station blackout, if the component is credited in the plant-specific analysis for these events included
in the current licensing basis (CLB). [Reference 2, Page 1-3]

The design loading conditions for component supports include factors such as dead loads, thermal loads,
seismic loads, etc. Supporting information for loading conditions of specific supports is maintained onsite.
[Reference 3, Appendix 5A; Reference 4]

Passive Intended Functions / Component Support Types Requiring AMR

Because the intended functions listed above are provided without moving parts or without a change in
configuration or properties, they are passive intended functions. Therefore, all component supports within
the scope of license renewal are also subject to AMR [except snubbers, which were excluded as active
equipment by §54.21(a)(1)(i)]. [Reference 1, Pages 39 and 69] However, the snubber subcomponents that
mount the snubber to the pipe or component and to the structural component are referred to as snubber
supports, and are included within the scope of license renewal. The “snubber support” includes the
subcomponents from the snubber pin connections to the structural component (wall, floor, beam), and from
the other snubber pin connection to the pipe or component being supported. Table 3.1-2 provides the
population of component support types requiring AMR. [Reference 2, Page 1-2, Table 3-1, Table 3-2]

Application for License Renewal 3.1-4 Calvert Cliffs Nuclear Power Plant



ATTACHMENT (1)

APPENDIX A - TECHNICAL INFORMATION
3.1 - COMPONENT SUPPORTS

TABLE 3.1-2
COMPONENT SUPPORT TYPES REQUIRING AN AMR

Component Support Group

Associated Systems
(see Table 3.1-1 for system title)

Piping Supports

Spring Hangers, Constant Load Supports, Sway Struts, Rod
Hangers, and Snubber Supports (Note 1) Outside Containment

008,011, 012, 013, 015, 019, 023, 024, 029
036, 037, 038, 041, 044, 045, 052, 053, 061
067, 083

Spring Hangers, Constant Load Supports, Sway Struts, Rod
Hangers, and Snubber Supports (Note 1) Inside Containment

011, 013,019, 036, 038, 041, 045, 052, 061,
064, 067, 074, 083

Piping Frames and Stanchions Outside Containment

008, 011, 012, 013, 015, 019, 023, 024, 029,
036, 037, 038, 041, 044, 045, 046, 051, 052,
053, 061, 067, 071, 074, 083

Piping Frames and Stanchions Inside Containment

011, 013, 019, 036, 037, 038, 041, 045, 046,
051, 052, 061, 064, 067, 071, 074, 083

Cable Raceway Supports

Trapeze, Cantilever, and Other Supporting Styles Outside | Cables are evaluated as commodity and not
Containment assigned to specific systems.
Trapeze, Cantilever, and Other Supporting Styles Inside
Containment
HVAC Ducting Supports
Rod Hanger Trapeze Supports Outside Containment 030 032
Rod Hanger Trapeze Supports Inside Containment 060
Equipment Supports
Elastomer Vibration Isolators 030 032
Electrical Cabinet Anchorage Outside Containment | 002 004 005 006 011 012 017 018 019

020 024 026 030 032 036 038 041 048
052 055 057 058 060 062 064 073 074
077/79 078 097

Electrical Cabinet Anchorage Inside Containment

077/079

Equipment Frames and Stanchions (Instruments/Batteries) Outside

002 008 011 012 013 015 019 023

Containment 024 029 030 032 036 038 041 042
044 045 052 060 061 067 069 083

Equipment Frames and Stanchions (Instruments) Inside 013 038 041 045

Containment 052 064 073 083

Frames and Saddles (Tanks and Heat Exchangers) Outside | 011 012 013 015 019 023 024 029 036

Containment 038 041 052 061 064 067 069 083

Frames and Saddles (Tanks and Heat Exchangers) Inside 041 052 064 073

Containment

Metal Spring Isolators and Fixed Bases Outside Containment

008 011 012 013 015 019 023 024 029
032 036 041 044 052 061 067

Metal Spring Isolators and Fixed Bases Inside Containment

060

Loss-of-Coolant Accident (LOCA) Restraints

064

Ring Foundations for Flat-Bottom Vertical Tanks

008 023 036 037 052

Note 1:
connections. The snubber itself is not subject to AMR.

Snubber supports include the hardware from the wall and piping/equipment to the snubber pin
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3.1.2 Aging Management

The potential age-related degradation mechanisms (ARDMs) for component supports are identified in
Table 3.1-3. Those ARDMs identified as plausible for a group of supports are noted by a check mark (v')
in the appropriate column. Those ARDMs that were evaluated, but determined to be not plausible for a
particular group of supports, are marked “not plausible.” Those ARDMs that were not evaluated for a
group of supports, because they are not applicable to the group, are marked N/A. [Reference 2, Table 2-1]

For efficiency in presenting the results of these evaluations in this report, component/ARDM combinations
were grouped together where there are similar characteristics and the discussion is applicable to all
components within that group. Exceptions are noted where appropriate. The following seven groups have
been selected for component supports. Table 3.1-3 also identifies the group assigned to each
support/ARDM combination.

Group 1 - Piping Supports: general corrosion of steel, loading due to hydraulic vibration or water
hammer, and loading due to thermal expansion of piping/component

Group 2 - Cable Raceway Supports, HVAC Ducting Supports, Equipment Supports: general corrosion of
steel

Group 3 - Elastomer Vibration Isolators: elastomer hardening

Group 4 - Metal Spring Isolators and Fixed Bases (outside containment)/LOCA Restraints: loading due to
rotating/reciprocating equipment

Group S - Frames and Saddles/LOCA Restraints: loading due to hydraulic vibration or water hammer

Group 6 - Frames and Saddles/Ring Foundation for Flat-Bottom Vertical Tanks: loading due to thermal
expansion of piping/component

Group 7 - Frames and Saddles(inside containment)/LOCA Restraints: stress corrosion cracking of high
strength bolts

For the component supports AMR, where ARDMs were determined to be plausible, an aging management
strategy was selected that involves both methods to mitigate the effects of the plausible ARDMs and
methods to discover their effects. For component supports, discovery methods involve two separate but
complementary sets of activities. The first set of activities consists of baseline walkdowns or inspections
that are conducted one time to determine whether the plausible ARDMs are actually occurring for the
supports potentially affected. The second set of activities involves follow-on actions that occur repetitively.
The nature of the follow-on actions is dictated by the results of the baseline inspection or walkdowns. For
example, if no evidence is found that the plausible ARDM is occurring during the baseline inspection, the
follow-on actions credited may consist of periodic, documented walkdowns by system engineers to ensure
that this condition continues. If evidence of significant aging is found for certain groups during the baseline
activities, follow-on actions consist of aging management activities that are formulated to address the
condition discovered during the baseline inspection. Baseline and follow-on activities are discussed in more
detail under each component support group heading. [Reference 2, Pages 6-1 through 6-3]

To serve as an adequate baseline activity, the entire population of supports in a given group does not have
to be subject to baseline inspection. If those supports that were not inspected are similar in design,
material, and environment to those that were inspected, the conclusion can be reached that an adequate
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baseline was conducted. If loading conditions, environmental conditions, or equipment design differ
significantly from the supports that were included in the baseline activity, focused baseline inspections for
aging will be conducted to adequately baseline conditions of such supports. [Reference 2, Page 6-4]
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TABLE 3.1-3

POTENTIAL AND PLAUSIBLE ARDMs FOR COMPONENT SUPPORTS

Piping Supports

Cable Raceway Supports

HVAC Ducting Supports

Spring Hangers, Spring Hangers, )
) Constant Load Constant Load Piping Frames || Piping Frames || Trapeze, Cantilever, || traneze, Cantilever, Rod Hanger, Rod Hanger,
Potential ARDMs Supports, Sway Struts, || Supports, Sway Struts, || and Stanchions || and Stanchions and _Other and Other Trapeze Supports Trapeze Supports
Rod Hangers, and Rod Hangers, and Outside Inside Supporting Styles Supporting Styles Outside Inside Containment
Snubber Supports Snubber Supports Containment Containment Outside Inside Containment Containment
Outside Containment || Inside Containment Containment
general Corrosion of (@) (@) (@) (@) o) 10 o) 10
teel

Elastomer Hardening N/A N/A N/A N/A N/A N/A N/A N/A
Loading ~ Due  to N/A N/A N/A N/A N/A N/A N/A N/A
Rotating/
Reciprocating
Machinery
Loading ~ Due  to v (1) v (1) not plausible not plausible N/A N/A N/A N/A
Hydraulic Vibration or
W ater Hammer
Loading  Due  to v (1) v (1) not plausible not plausible N/A N/A N/A N/A
Thermal Expansion of . .
Piping/Component
Stress Corrosion not plausible not plausible not plausible not plausible not plausible not plausible not plausible not plausible
Cracking of High
Strength Bolts
Radiation N/A not plausible N/A not plausible N/A not plausible N/A not plausible
embrittlement of steel
Ttherlmal effects on not plausible not plausible not plausible not plausible not plausible not plausible not plausible not plausible
stee
Grout/concrete  local not plausible not plausible not plausible not plausible not plausible not plausible not plausible not plausible
deterioration
Lead anchor creep not plausible not plausible not plausible not plausible not plausible not plausible not plausible not plausible

v - Indicates plausible ARDM determination
* - Not plausible for snubbers supports

(#) - Indicates the group in which this structures and components/ARDM combination is evaluated
N/A - Not Applicable
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TABLE 3.1-3 (continued)

POTENTIAL AND PLAUSIBLE ARDMs FOR COMPONENT SUPPORTS

Equipment Supports

Equipment Equi ; Frames and Frames and
Elastomer Electrical Electrical Frames and quipmen Saddles Saddles Metal Spring | Metal Spring Ring
Potential ARDMs | Vibration Cabinet Cabinet Stanchions Frames and | (ranks & Heat | (Tanks & Heat | Isolators & Isolators & LOCA Foundation
Isolators Anchorage | Anchorage | (nstruments Stanchions | "gychangers) | Exchangers) | Fixed Bases | Fixed Bases | Restraints for
Outside Outside Inside & Batteries) (Ins;[rurgents) Outside Inside Outside Inside Flat-bottom
Containment | Containment | Containment Outside nside Containment | Containment | Containment | Containment Vertical
- Containment Tanks
Containment
General Corrosion v (2) v (2) v (2) v (2) v (2) v (2) v (2) v (2) v (2) v (2) v (2)
of Steel
Elastomer v (3) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Hardening
Loading Due to |l not plausible N/A N/A N/A N/A N/A N/A v (4) not v (4) N/A
Rotating/ plausible
Reciprocating
Machinery
Loading Due to N/A N/A N/A N/A N/A v (5) v (5) N/A N/A v (5) N/A
Hydraulic Vibration
or Water Hammer
Loading Due to N/A N/A N/A N/A N/A v (6) v (6) N/A N/A not v (6)
Thermal plausible
Expansion of
Piping/
Component
Stress Corrosion || not plausible | not plausible | not plausible | not plausible not plausible not plausible v (7) not plausible not plausible v (7) not plausible
Cracking of High
Strength Bolts
Radiation N/A N/A not plausible N/A not plausible N/A not plausible N/A not plausible not N/A
embrittlement  of plausible
steel
Thermal effects on [[ not plausible | not plausible | not plausible [ not plausible not plausible not plausible not plausible not plausible not plausible not not plausible
steel plausible
Grout/concrete not plausible | not plausible | not plausible | not plausible not plausible not plausible not plausible not plausible not plausible not not plausible
local deterioration plausible
Lead anchor creep || not plausible | not plausible | not plausible | not plausible not plausible not plausible not plausible not plausible not plausible not not plausible
plausible

v - Indicates plausible ARDM determination

N/A - Not Applicable

(#) - Indicates the group in which this structures and components/ARDM combination is evaluated
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Group 1 - Piping Supports: general corrosion of steel, loading due to hydraulic vibration or water
hammer, and loading due to thermal expansion of piping/component

A wide variety of piping support types are installed in systems within the scope of license renewal
depending on the design requirements of individual piping configurations. During the AMR, those piping
supports that contain threaded fasteners in their load bearing path were evaluated separately from those
without such fasteners because those with fasteners are potentially fatigue-damaged or loosened due to
thermal expansion (except snubber supports) and vibration. Within each of these types, supports inside
containment were evaluated separately from those outside since the environment in containment is typically
more severe for aging and provides fewer opportunities for routine discovery of degraded conditions.
Tables 3.1-2 and 3.1-3 show the resulting four groups of piping supports. [Reference 2, Pages 2-1 and
2-2]

Piping supports are subject to general corrosion, loading due to hydraulic vibration or water hammer, and
loading due to thermal expansion. Although these are different aging mechanisms, with different effects,
they can be discovered in the same manner, i.e., by visual examination. Therefore, piping supports of all
types are addressed in this section, and any discussion that applies only to a particular type is noted as
such. [Reference 2, Page 2-6]

Group 1 - (Piping Supports - General Corrosion of Steel, Loading Due to Hydraulic Vibration or
Water Hammer, and Loading Due to Thermal Expansion of Piping/Component) - Materials and
Environment

Piping supports are constructed of structural steel. Piping supports are located inside the Containment
Buildings and inside other climate-controlled buildings. [Reference 2, Page 2-1]

Inside Containment:

*  The maximum design ambient air temperature is 120°F for normal conditions.

* The design ambient air relative humidity during normal plant operation is 50% at 120°F and 14.7
psia.
[Reference 5, Page 19]

In the other buildings:

* Ambient temperatures are controlled by plant ventilation systems, as specified in UFSAR Chapter
9. The plant ventilation systems are designed to provide minimum (winter) and maximum (summer)
building air temperatures, as specified in UFSAR, Table 9-18. Certain areas are maintained by
safety-related ventilation systems. The remaining areas are ventilated by non-safety-related
ventilation systems and are maintained at or below the maximum design temperatures.

*  There are no design humidity requirements for the plant areas outside containment.

[Reference 5, Pages 22 and 24]
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Radioactivity Levels:

e The maximum fluence for component supports at CCNPP, other than perhaps the reactor vessel
supports, is significantly lower than 6 x 10" n/cm®. Note that the reactor vessel supports are not
included in the Component Supports Commodity Evaluation. (Based on recent industry reports,
significant radiation [neutron] embrittlement degradation will not occur for steels exposed to
fluences less than 6 x 10" n/cm?)

[Reference 2, Page 2-10, Note 7]

Group 1 - (Piping Supports - General Corrosion of Steel, Loading Due to Hydraulic Vibration or
Water Hammer, and Loading Due to Thermal Expansion of Piping/Component) - Aging Mechanism
Effects

As shown in Table 3.1-3, general corrosion, loading due to hydraulic vibration or water hammer, and
loading due to thermal expansion are the ARDMSs considered to be plausible for piping supports.
[Reference 2, Page 2-6]

General corrosion is plausible for all piping supports because humidity levels in the plant could result in
moisture coming into contact with the structural steel supports. During the plausibility determination, no
credit is taken for the protective coating applied to these supports; however, this protective coating plays an
important role in the aging management approach for piping supports. [Reference 2, Page 2-10, Note 1]

Loading due to hydraulic vibration or water hammer and thermal expansion is considered plausible for
spring hangers, constant load supports, sway struts, and rod hangers because these types of supports have
threaded fasteners in the load bearing path that could be loosened by such loading. Piping supports are
designed to accommodate a broad range of loading conditions. However, over time, loading could result in
degraded support conditions. [Reference 2, Pages 2-5 and 2-6]

For snubber supports, loading due to thermal expansion was determined to be not plausible because, by
design, snubbers do not restrict movement due to thermal expansion. Loading due to hydraulic vibration or
water hammer was determined to be plausible for snubber supports because snubbers do restrict these
types of movement. [Reference 2, Page 2-11, Note 13]

Piping frames and stanchions are utilized in applications where loadings due to hydraulic vibration or water
hammer and thermal expansion are known to exist. These loads occur due to system operations and are
included in the design of the affected supports. While these ARDMs are known to occur, the aging effects
are not expected to prevent the piping frames from performing their intended support function.

However, piping frames are also utilized in applications where hydraulic vibration or water hammer are not
normally expected to occur. These loads are generally attributed to some sort infrequent system transient.
Calvert Cliffs’ operating experience, with respect to piping frame damage due to water hammer, includes
an occurrence, in March 1989, in the Unit 1 Low Pressure Safety Injection (LPSI) piping due to a check
valve slam transient. Although this water hammer event caused piping frame support damage, analysis
showed that piping integrity was not compromised. This event is described in more detail below.
[References 6 and 7]
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Therefore, while hydraulic vibration or water hammer and thermal expansion have been observed, the aging
effects are not expected to prevent the piping frames from performing their intended support function and
these ARDMs are considered to be not plausible for this type of support. [Reference 2, Page 2-6]

The effects of general corrosion on piping supports would be a loss of support material and reduction in
component support strength if the ARDM were allowed to progress unmanaged. The effects of loading due
to hydraulic vibration, water hammer, and thermal expansion could initially be loosening of bolted or
pinned connections, weld crack initiation and growth, component displacement or misalignment, concrete
damage, and/or hanger setting drift. If these mechanisms were left unmanaged, the effects could progress
to the point of reducing the amount of support afforded to the piping and/or allowing excessive motion of
the supported piping. This failure of the piping supports’ intended function could, in turn, lead to failure of
the piping pressure boundary under CLB conditions. [Reference 2, Pages 2-3, 2-5, and 5-4]

Operating experience, with respect to water hammer events at CCNPP that have caused damage to piping
supports, includes the following:

*  On May 13, 1975, the Unit 1 reactor tripped on loss of main feedwater. Approximately 40 minutes
after the trip, three water hammers were experienced in the feedwater piping as main feedwater was
being re-established to the steam generators. [Reference §]

*  On May 19, 1976, a preoperational test was performed on Unit 2 to determine the effectiveness of
the addition of standpipes to the new main feedring. With the reactor in Mode 3, steam generator
level was decreased via the blowdown system. Thirteen minutes after securing blowdown,
feedwater was introduced into the steam generator at 5% of rated flow via the main feedring. As
the water level reached the feedring, water hammer occurred. [Reference 8]

*  On March 17, 1989, while performing a test on a containment spray pump, a bent vertical support
on the shutdown cooling portion of the LPSI suction piping was identified. The support damage
was determined to be a result of piping loads due to water hammer. The root cause of the water
hammer was traced to check valve slam of one of the LPSI pump discharge check valves.
[References 6 and 7]

A review of the 1975 and 1976 events indicated that water hammer could occur following the initiation of
Main Feedwater System flow when the steam generator level is below the feedring following a loss of main
feedwater flow. In late 1978 for Unit 2 and mid-1979 for Unit 1, the steam generators were modified by
installing non-reducing J-tubes on the top of the feedrings and covering the bottom exit nozzles. This
reduced the possibility of a feedwater water hammer event by extending the period of time required for the
feedring to drain once it is uncovered. In addition, operating procedures were changed to reduce the
potential for water hammer. [References 8 and 9]

For the 1989 check valve slam water hammer event, corrective actions included establishment of a check
valve slam evaluation project. The check valve slam project identified the LPSI System and the CC System
as the systems most susceptible to check valve slam transients based on similarities in system configuration
and system operating experience. Testing to determine transient pressure loads and detailed structural
modeling and analysis of the LPSI and CC piping systems was performed to determine the adequacy of the
supports and the piping. This analysis concluded that transient loads may exceed the support capacity for
a number of supports since the original design did not account for check valve slam. The 22 most limiting
supports (12 LPSI supports and 10 CC supports) were identified and subjected to extensive testing. From
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this sample, three Unit 1 LPSI supports and one Unit 2 LPSI support were determined to have damage
attributable to check valve slam. No damage attributable to check valve slam was found on the CC System
supports. Corrective actions for the affected supports included design analysis of piping stresses, to
determine system operability, and an evaluation to determine the appropriate repairs and modifications to
the affected pipe supports. The results of the piping stress analysis showed that piping integrity was not
compromised. Design actions to address damage caused by water hammer included strengthening of these
supports to withstand the re-evaluated forces from water hammer. [References 6 and 7]

In summary, CCNPP operating experience with respect to water hammer is that it has occurred in the past
and these events have been evaluated as appropriate. Design modifications were made and operating
procedures were changed to reduce the potential for water hammer or damage due to water hammer in the
future.

Group 1 - (Piping Supports - General Corrosion of Steel, Loading Due to Hydraulic Vibration or
Water Hammer, and Loading Due to Thermal Expansion of Piping/Component) - Methods to
Manage Aging Effects

Mitigation:

To mitigate the effects of general corrosion, the conditions on the external surfaces of the component
support must be controlled. Significant rates of corrosion only occurs when the component support comes
in contact with moisture. Preventing direct and prolonged contact between metal surfaces and moisture is
an effective mitigation technique for general corrosion. Therefore, to mitigate general corrosion, protective
coatings ensure that the external metal surfaces of the component supports are not in contact with a moist,
aggressive environment for extended periods of time. In addition, plant housekeeping practices that identify

conditions such as degraded paint can be used to mitigate the effects of general corrosion. [Reference 2,
Page 2-10, Note 1]

The effects of loading due to hydraulic vibration and thermal expansion have been minimized through
proper support design. The effects of loading due to hydraulic vibration and water hammer are minimized
through proper system operation. Loading due to hydraulic vibration or water hammer is only a concern
due to the potential for off-normal operation and transients. Therefore, no additional specific measures to
mitigate these ARDMs are needed.

Discovery:

The effects of general corrosion are detectable by visual inspection. The external metal surfaces of the
component supports are covered by a protective coating, and observing that significant degradation has not
occurred to this coating is an effective method to ensure that corrosion has not affected the intended
function of the component support. Coatings degrade slowly over time, allowing visual detection during
normal operations. Since the coating does not contribute to the intended function of the supports, observing
the coating for degradation provides an alert condition that triggers corrective action prior to degradation
that affects the support’s ability to perform its intended function. The degradation of the protective coating
or any actual corrosion that does occur can be discovered and monitored by periodically inspecting the
supports and by carrying out corrective action as necessary.
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The effects of loading due to hydraulic vibration, water hammer, and thermal expansion are detectable by
visual observation of external conditions. The effects of excessive loading from hydraulic vibration, water
hammer, and thermal expansion are observable in the form of loosening of bolted or pinned connections,
weld crack initiation and growth, component displacement or misalignment, concrete damage, and hanger
setting drift. These conditions would be readily observable during a visual inspection. [Reference 2,
Page 5-4]

Therefore, adequate discovery techniques for component support aging need to include both a visual
observation of the general condition of the protective coating of the supports, and examination for loose
parts, loosened fasteners, deteriorated welds, component displacement or misalignment, concrete damage,
and hanger setting drift.

Group 1 - (Piping Supports - General Corrosion of Steel, Loading Due to Hydraulic Vibration or
Water Hammer, and Loading Due to Thermal Expansion of Piping/Component) - Aging
Management Program(s)

Mitigation:
The external metal surfaces of the component supports are covered by a protective coating that mitigates

the effects of general corrosion. The discovery programs discussed below ensure that the protective
coatings of component supports are maintained.

Discovery:

For discovery, the level of aging management activity needed for each category of component supports is
determined based on the condition observed during a baseline walkdown of a representative sample of
supports of each category. Therefore, discovery activities are discussed in two categories, baseline
activities and follow-on aging management activities. The as-found condition during the baseline
walkdown dictates the level of follow-on aging management needed for the support type. [Reference 2,
Pages 6-1 through 6-5]

The CCNPP Inservice Inspection (ISI) Program is based on References 3, and 10 through 15. Calvert
Cliffs Technical Specification Surveillance Requirement 4.0.5.a requires that ISI of ASME Code Class 1,
2, and 3 components be performed in accordance with Section XI of the ASME Code. The CCNPP ISI
Program Plan describes the inspections performed to satisfy these requirements. Requirements are
provided for parts to be examined, examination frequency, methods, acceptance standards, and additional
examinations. [Reference 2, Page 5-1] Component support examinations are performed in accordance
with a CCNPP procedure that fulfills the requirements of Section XI. The result of each inspection is
documented in an outage report. [Reference 2, Page 5-3]

The ASME Section XI ISIs for component supports include a visual examination of a prescribed sampling
of the systems covered by this program. The visual examination contains the following elements that
would detect the effects of aging-related degradation in a timely manner: [Reference 2, Page 5-2]

* A visual examination to determine the general mechanical and structural condition of the support;
and
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* A check for loose parts, debris, abnormal corrosion products, wear, erosion, corrosion, and loss of
integrity of bolted or welded connections.

The ASME Section XI ISI examination methods include the following elements, which are performed
during the visual examination, that ensure that excessive loading, regardless of its cause, is discovered in a
timely manner: [Reference 2, Page 5-2]

*  Measurement of clearances;

*  Detection of physical displacement;

*  Structural adequacy of supporting elements;

* Connections between load-carrying structural members; and

» Tightness of bolting.

American Society of Mechanical Engineers Section XI ISI requires inspections of piping supports at
periodic intervals such that all piping supports of code class systems are inspected on a sampling basis
once per inspection interval. Inspection intervals are established based on the requirements of an
established industry code (i.e., ASME Section XI). The current inspection interval for CCNPP is 10 years.
[Reference 2, Page 5-3]

The CCNPP ISI Program is adequate to manage the effects of aging in component supports within the
program scope for the following reasons: [Reference 2, Pages 5-3, 5-4, and 5-5]

* The examination procedure requires that the component supports be checked for the effects of the
following potential ARDMs: general corrosion of steel, and vibration or thermal expansion cycles
(loosening of bolted or pinned connections, weld crack initiation and growth, component
displacement or misalignment, concrete damage, and hanger setting drift).

* Inspections performed to date have identified deficiencies like those associated with aging
degradation.

*  The program requires that each support within the ISI Program be inspected at regular intervals; as
evidenced by the relatively small number of support deficiencies found to date, it appears that the
inspection interval (10 years) is adequate for detecting degradation.

*  The program requires expansion of the inspection scope in the event that degradation of component
supports is observed; this reduces the likelihood that widespread degradation is occurring without
being noticed in other supports in the affected system or other systems with like supports.

* The outage reports prepared after each inspection period provide historical information for
supports.

The ISI Program is subject to internal assessment activity both within the Materials Engineering and
Inspection Unit and through the Site Performance Assessment Group. The ISI Program is recognized
through these assessments as performing highly effective examinations and aggressively pursuing
continuous improvements through monitoring industry initiatives and trends in the area of non-destructive
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examination. Additionally, the program is subject to frequent external assessments by the NRC, authorized
Nuclear Inservice Inspector, and others.

Operating experience relative to the CCNPP ISI Program has been such that no site-specific problems or
events have occurred that required changes or adjustments to the program. Changes that may have been
made over the program’s history have been in response to developments by the NRC or within the industry.

Specifically for component supports, operating experience relative to the ISI Program has revealed that it is
effective in discovering age-related degradation and/or other conditions that, if unmanaged, could
potentially compromise the intended function of the affected supports. For example, during the 1995
Unit 2 spring refueling outage, 428 components and their supports were examined. The ISI visual
examinations revealed 13 supports with inservice or construction/installation deficiencies that included: 9
supports with missing or loosened fasteners; 1 support with improper clearance; and 3 supports with
missing sight holes on sway struts. During the 1996 Unit 1 spring refueling outage, 491 components and
their supports were examined. The ISI visual examinations revealed 16 supports with inservice or
construction/installation deficiencies that included: 4 supports with missing or loosened items; 1 support
with improper spring settings; 1 support with improper clearance; 1 support with a cracked weld;
2 supports with a missing sight hole; 1 support with a misaligned snubber; and 6 supports where the as-
found condition did not agree with the component support sketch. Deficiencies found during the ISI visual
examinations were either accepted by evaluation or repaired/replaced to bring them into conformance with
their original design. [References 16 and 17]

Baseline Walkdowns

Table 3.1-2 shows there are 25 systems within the scope of license renewal that contain piping supports.
The aging management approach for the piping supports in these systems included a baseline walkdown to
establish if there are active ARDMs within each system. [Reference 2, Table 3-1]

Twelve of the systems within the scope of license renewal that contain piping supports are subject to
ASME Section XI ISIs. Completed ISI activities serve as an adequate baseline activity to document the
condition of piping supports for these 12 systems within the scope of license renewal that contain piping
supports. [Reference 2, Table 3-1] The ISIs occasionally find loose bolts in hangers, which indicates that
ARDMs of loading due to hydraulic vibration or due to thermal expansion are active in some systems.
[Reference 2, Pages 6-6 and 6-7] In the event that degradation of component supports is observed, the ISI
Program requires that the deficiency be corrected and that additional supports be inspected. [Reference 2,
Pages 5-3, 5-4, and 5-5]

Thirteen of the systems within the scope of license renewal that contain piping supports are not subject to
ASME Section XI ISIs. [Reference 2, Table 3-1] Therefore, additional sampling baseline walkdowns will
be performed. [Reference 2, Page 6-6] These systems are:

Well and Pretreated Water Plant Heating

Fire Protection Demineralized Water and Condensate Storage
Compressed Air Nuclear Steam Supply System Sampling System
Diesel Fuel Oil Condensate System

Extraction Steam Liquid Waste

Plant Water Nitrogen and Hydrogen
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Plant Drains

These walkdowns will consist of a sampling of the supports within the scope of license renewal for the 13
systems. The sample approach will be comparable to the approach required by ASME Section XI for
piping supports of ASME Class 3 systems. The walkdown scope will include inspection on a sampling
basis for corrosion and loose bolts, and will be documented using means such as field notes and
photographs. These walkdowns will document the condition of the piping supports within the scope of
license renewal for all piping support types except piping frames outside containment. If an active
corrosion mechanism is found during the additional sampling baseline walkdowns for pipe hangers outside
containment, then the inspection scope for that system would be expanded to piping frame supports outside
containment. Once these additional walkdowns are completed, an adequate baseline condition assessment
will have been completed. [Reference 2, Pages 6-6 and 6-7]

Although there is nuclear industry experience with respect to loose piping support concrete expansion
anchor bolts (e.g., NRC Inspection and Enforcement [IE] Bulletin 79-02), additional baseline inspections
specifically for anchor bolts are not considered necessary. The existing baseline activities are considered
adequate and, as described below, failure of concrete expansion anchors is more of a design/installation
issue rather than an aging issue.

To support the SQUG effort in the mid-1980s, the Electric Power Research Institute (EPRI) sponsored a
research program to develop procedures and guidelines to demonstrate the adequacy of equipment
anchorages for older nuclear plants. This work is documented in EPRI report NP-5228-SL, Revision 1.

Electric Power Research Institute report NP-5228-SL. documents the compilation and analysis of extensive
test data available on concrete expansion anchors. The report identifies three types of failure mechanisms
associated with tension failures of concrete expansion anchors: (1) concrete cone failure, (2)anchor
tension failure, and (3) anchor slip. These mechanisms are discussed as follows:

*  Concrete Cone Failure — Concrete expansion anchors with deep embedment depth, adequate spacing
between anchors, and adequate distance between the anchor and a free concrete edge do not exhibit
this failure mode.

*  Anchor Tension Failure — Anchor tension failure occurs when the tensile load exceeds the ultimate
tensile strength of the anchor material prior to a concrete cone failure or the anchor slipping out of
the hole.

* Anchor Slip — Anchor slip failures occur when the lateral pressure that the anchor exerts on the
sides of the drilled hole crushes the concrete and opens the ring or sleeve sufficiently to allow the
end of the cone expander to slip through the ring or sleeve. Note that concrete strength (which
increases with time as a function of shrinkage, and according to American Concrete Institute
standard 209R-82, 91% of the shrinkage occurs during the first year, 98% in 5 years, and 100% in
20 years) is an important consideration in the EPRI/SQUG guidelines for assessing anchorage
adequacy.

Concrete expansion anchors fail under shear loadings either by a shear failure of the anchor bolt material or
formation of a crack in the concrete.
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All of these failure mechanisms are associated with the quality, including design, of the initial installation
and/or the size of the load on the anchor. None of the failure modes is expected to be affected by age-
related effects, such as anchor bolt relaxation or concrete shrinkage because:

* Bolt preload in the anchor is not counted on for anchor function. Once an anchor is “set” by torque,
anchor function is maintained by the irreversible expansion of the anchor expansion ring or cone
into the concrete.

* Anchor expansion into the concrete results in considerably larger displacements than would be
expected for any credible concrete shrinkage, even over a long period of time.

* Loss of preload due to relaxation of the steel parts of the anchor is not expected at ambient
temperatures.

Based on the above, the follow-on activities described below are deemed adequate to ensure that the anchor
bolts will continue to perform their structural support function under CLB conditions during the period of
extended operation.

An Age-Related Degradation Inspection (ARDI) Program, as described in the BGE IPA Methodology, will
be implemented to address 24 specific inaccessible piping supports outside containment. These supports
cannot rely on walkdowns for ongoing aging management for the effects of general corrosion, loading due
to hydraulic vibration, or loading due to thermal expansion. These supports are included in the ARDI
Program for inaccessible structural steel. Development of the ARDI Program includes the following steps:
[Reference 2, Pages 6-6 and 6-7; Reference 18]

* Identification of inaccessible structural steel locations;
* Selection of representative components for inspection;
* Development of an inspection sample size;

* Selection of appropriate inspection techniques; and

* Development of requirements for reporting results and corrective actions if aging concerns are
identified.

The inaccessible piping supports discussed above were originally identified as being inaccessible as part of
the activities associated with NRC IE Bulletin 79-14 as described in a BGE letter to the NRC dated
October 19, 1984. [Reference 18]. The letter stated that there were 24 piping supports outside
containment inaccessible for inspection and testing, and provided information as to the location of those
supports. One of the 24 supports identified in the letter, associated with the Unit 2 Service Water System,

has been abandoned in place and replaced functionally with an accessible support. The abandoned support
is located inside a concrete wall, the replacement support is located outside of that wall. Additionally, the
letter stated that there were seven inaccessible supports located underwater in the Unit 1 Spent Fuel Pool.

The current as-built design reflects that there are actually 11 inaccessible supports located underwater in
the Unit 1 Spent Fuel Pool. However, there is a piping modification planned that will reduce this number
to eight. Upon completion of this modification, there will be a total of 24 inaccessible supports, as
originally reported.

Application for License Renewal 3.1-18 Calvert Cliffs Nuclear Power Plant



ATTACHMENT (1)

APPENDIX A - TECHNICAL INFORMATION
3.1 - COMPONENT SUPPORTS

These supports are inaccessible either because they are located underwater (in spent fuel pools or refueling
water storage tanks), or because they are located in high radiation areas. It may not be possible to perform
a visual walkdown of these supports, as was concluded by the IE Bulletin 79-14 efforts. However, other
inspection techniques (e.g., remote video) may be recommended under the ARDI Program if they are
viable. The ARDI Program will specifically either sample some of these supports (possibly using the
remote inspection techniques), sample other accessible supports that are similar in design/environment, or
will provide an analysis that will document why any inspection is not required.

The ARDI Program will ensure that age-related degradation is managed such that inaccessible component
supports will be capable of performing their intended functions under all CLB conditions.

Follow-on Activities

Based on the results of baseline inspections completed per the existing ISI Program requirements, it was
determined that continuing ASME Section XI ISIs into the period of extended operations will also serve as
an adequate follow-on activity for those piping systems subject to that program. [Reference 2, Page 5-4]

For piping supports not covered by ISI requirements, the results of the additional baseline walkdowns
described above will determine the extent of aging management practices needed for these supports. If the
baseline walkdowns reveal no significant effects of aging from general corrosion, loading due to hydraulic
vibration or water hammer, or loading due to thermal expansion, then the follow-on activities for aging
management of these piping supports will be by system engineer walkdowns, CCNPP Administrative
procedure, “Control of Shift Activities,” (NO-1-200), and “Ownership of Plant Operating Spaces”
Program (NO-1-107), discussed below. [Reference 2, Pages 4-2 and 6-6]

Calvert Cliffs Plant Engineering Guideline (PEG)-7, “System Walkdowns,” provides for discovery of the
effects of component supports ARDMs by providing for visual inspection of component supports during
system walkdowns, reporting the walkdown results, and initiating corrective action. The program applies
to mechanical and electrical systems; and includes visual inspections of mechanical, electrical, and
instrumentation components, within each respective system. Under this program, inspection items typically
related to aging management include identifying poor housekeeping conditions (such as degraded paint),
and identifying system and equipment stress or abuse (such as thermal insulation damage, bent or damaged
hangers, etc.). Excessive vibration, unusual noise, and excessive temperatures are some other symptoms of
potential equipment stress that are considered. Conditions identified as adverse to quality are documented
on Issue Reports in accordance with procedure QL-2-100, “Issue Reporting and Assessment.”
[Reference 19]

Under PEG-7, the system engineer performs periodic walkdowns; walkdowns before, during, and after
outages; and walkdowns related to a specific plant modification(s). [Reference 19, Section 5.0] These
walkdowns have the following general characteristics:

*  Walkdowns are conducted at periodic intervals, as set by the PEG, based on system performance,
operating conditions, etc.

*  Walkdowns are performed by the assigned system engineer, who is familiar with the system and its
condition. Signs of corrosion or effects of excessive loading would be detected by this individual.
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* Conditions adverse to functionality, indications of system or equipment stress or abuse, safety or
fire hazards, and housekeeping deficiencies are documented and an Issue Report is generated as
required.

Specifically for piping supports, PEG-7 contains the following characteristics:

» Plant Engineering Guideline-7 contains a mechanical system walkdown checklist that contains items
related to the condition of piping supports (in addition to other components, such as valves and
pumps), on which to document adverse conditions observed during the walkdown.

* A CCNPP Engineering Standard, ES-002, “Pipe Support Inspections,” has been prepared to detail
acceptable and unacceptable conditions of piping supports. Excerpts from this standard are
included in the system walkdown guideline as an attachment to PEG-7. [References 19 and 20]

* Plant Engineering Guideline-7 requires that any unusual condition observed during the system
engineer’s walkdown of piping supports be recorded on the walkdown sheet and assistance obtained
from design engineering in evaluating the impact of the unusual condition. Conditions that warrant
further action are documented on an issue report and the site corrective action program tracks the
status of corrective actions. [Reference 19]

Plant Engineering Guideline-7 promotes familiarity with the systems by the system engineers and provides
extended attention to plant material condition beyond that afforded by Operations and Maintenance alone.
As a result of experience gained, PEG-7 has been improved over time to provide guidance regarding
specific standard activities that should be included in walkdowns.

The Control of Shift Activities and Ownership of Plant Operating Spaces Programs ensure that aggressive
conditions, such as pooled water, are not allowed to remain for extended time periods. [References 21 and
22]

Calvert Cliffs procedure NO-1-200 (based on References 3, 10, and 23 through 35) ensures that shift
operations are conducted in a safe and reliable manner and within the scope of the operator’s license,
procedures, and applicable regulatory requirements. During normal operation, NO-1-200 directs plant
operators to inspect operating spaces each shift and to report any deficiency. When shutdown, the
containment is also inspected. The procedure lists detailed inspection guidelines, including discovery of
items such as oil/water leakage, irregular noise and vibration levels, irregular temperature, and humidity for
the area, etc. [Reference 21, Section 5.8.B] Site deficiencies are documented in accordance with
QL-2-100 issue reporting and assessment procedure to ensure appropriate corrective action is taken.
Operator rounds have been historically effective in identifying plant deficiencies. The documented
guidance and expectations have been improved over the years as a result of lessons learned and the site
emphasis on continual quality improvement.

Calvert Cliffs procedure NO-1-107 (based on Reference 36) provides requirements and guidance on
personnel accountability for the correction of housekeeping, material and radiological deficiencies. This
procedure assigns plant areas to an “owner.” These owners are identified within each space and provide a
point of contact for any individual who finds deficiencies or any concern with the space. Owners are
required to periodically inspect their space for deficiencies defined in the procedure, including checking for
leaks; loose or unbracketed pipes; loose, stripped, or missing fasteners; and corrosion, rust, or inadequate
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paint. Spaces subject to inspection include areas such as Containment, Turbine Building, Auxiliary
Building, Intake Structure and outside areas. [Reference 22] The Ownership of Plant Operating Spaces
Program is relatively new and no major changes to this program have been necessary to this point. Site
deficiencies are documented in accordance with QL-2-100 to ensure appropriate corrective action is taken.
[Reference 22, Section 5.2]

Official assessments of programs such as these that contribute to the plant’s “housekeeping” (including
NRC comments) have been historically noted as effective in identifying deficiencies in plant areas.
[Reference 37]

For snubber supports, the Snubber Visual Inspection Surveillances are credited as an additional follow-on
aging management activity. Although the snubbers, themselves, are determined to be active components in
the License Renewal Rule, the snubber supports that connect the snubber to the pipe/component and to the
structural member are considered passive. Plant Technical Specifications require periodic surveillance of
snubbers to ensure functionality. The periodicity is based on past results and is in accordance with a table
in the Technical Specifications. Many of the steps of this surveillance address the functionality of the
active snubber and are not credited as aging management activities in the context of the License Renewal
Rule. However, several steps of the surveillance also address the passive snubber supports. The
surveillance requires the following;:

*  Verification that snubber installation exhibits no signs of detachment from foundation or supporting
structures, including clamps, welds, concrete anchor bolts, and general condition of concrete; and

* Verify that the pipe clamp/rod eye bracket is in satisfactory condition and that the snubber is
aligned properly.

Any abnormal condition discovered during this surveillance must be reported and resolved in accordance
with the site issue reporting and corrective action process. [Reference 2, Pages 1-2, 5-4, and 5-5; and
References 38 through 41] The snubber surveillances have been effective in performing visual inspections
of snubbers, and changes to the approach to performing these surveillances have not been necessary.

Group 1 - (Piping Supports - General Corrosion of Steel, Loading Due to Hydraulic Vibration or
Water Hammer, and Loading Due to Thermal Expansion of Piping/Component) - Demonstration of
Aging Management

Based on the information presented above, the following conclusions can be reached with respect to general
corrosion of steel, loading due to hydraulic vibration or water hammer, and loading due to thermal
expansion of piping/component for piping supports.

* Piping supports associated with piping within the scope of license renewal are themselves
considered to be within the scope of license renewal because failure of these supports could lead to
failure of the supported component.

*  General corrosion, loading due to hydraulic vibration or water hammer, and loading due to thermal
expansion were determined to be plausible ARDMs for piping supports. The effects of these
ARDMs are loss of support material, reduction of component support strength, loosening of bolted
or pinned connections, weld crack initiation and growth, component displacement or misalignment,
concrete damage, and hanger setting drift. These effects, if left unmanaged, could lead to loss of the
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intended function of the piping supports and ultimately to failure of the supported piping under CL.B
conditions.

* General corrosion is mitigated by applying coatings to component supports, periodically examining
the supports for degradation of that coating or conditions that could accelerate degradation, and by
maintaining the coatings.

* Baseline discovery programs include elements that would enable these activities to discover the
effect of all plausible aging mechanisms (including degradation of coatings that prevent specific
ARDMs) and to determine the appropriate level of follow-on aging management activities.

* Follow-on discovery activities include ISIs, system engineer walkdowns, the control of shift
activities, the ownership of plant operating spaces, Snubber Surveillance Inspections, and the ARDI
sampling inspections. These activities include elements that would ensure discovery of the effects
of all plausible aging mechanisms (including degradation of coatings that prevent specific ARDMs)
and require corrective action and actions to prevent recurrence of problem conditions as
appropriate. Piping supports within the scope of license renewal are subject to follow-on discovery
activities.

* The discovery aging management activities (ISIs, additional baseline walkdowns of selected piping
systems, system engineer walkdowns, control of shift activities, ownership of plant operating
spaces, snubber surveillances, and the ARDI Program) detect and correct any adverse effects of
general corrosion, loading due to hydraulic vibration or water hammer, and loading due to thermal
expansion.

Therefore, there is reasonable assurance that the effects of aging will be adequately managed such that the
piping supports will be capable of performing their structural support function consistent with the CLB
during the period of extended operation.

Group 2 - Cable Raceway Supports, HVAC Ducting Supports, and Equipment Supports: general
corrosion of steel

Group 2 includes all 15 component support types within the 3 component support groups: cable raceway
supports, HVAC ducting supports, and equipment supports. These type of supports are all subject to
age-related degradation due to general corrosion.

Group 2 - (Cable Raceway Supports, HVAC Ducting Supports, and Equipment Supports - General
Corrosion of Steel) - Materials and Environment

Cable raceway supports, HVAC ducting supports, and equipment supports are constructed of structural
steel and are located inside the Containment Buildings and other climate-controlled buildings (except for
some ring foundations for flat-bottom vertical tanks, as described below). Environmental conditions inside
the plant for cable raceway supports, HVAC ducting supports, and equipment supports, are identical to
those described above, for “Piping Supports.”

Ring foundations for flat-bottom vertical tanks are concrete and are located both inside climate-controlled
buildings and outdoors. Environmental conditions for ring foundations inside climate-controlled buildings
are identical to those described above, for “Piping Support.” Ring foundations that may be outdoors are
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subject to changing atmospheric conditions. The site and environment of CCNPP are described in Chapter
2 of the UFSAR.

Group 2 - (Cable Raceway Supports, HVAC Ducting Supports, and Equipment Supports - General
Corrosion of Steel) - Aging Mechanism Effects

As shown on Table 3.1-3, general corrosion of steel is an ARDM considered to be plausible for cable
raceway supports, HVAC ducting supports and equipment supports (Group 2). General corrosion of steel
is plausible for Group 2 supports because humidity levels in the plant could result in moisture coming in
contact with the support members. During the plausibility determination, no credit is taken for the
protective coating applied to these supports; however, this protective coating plays an important role in the
aging management approach for component supports. General corrosion is considered to be plausible for
Group 2 supports both inside and outside containment. [Reference2, Page 2-7 and Reference 2,
Page 2-10, Note 1]

The effects of general corrosion on Group 2 supports would be a loss of support material and reduction in
component support strength if the ARDM were allowed to progress unmanaged. If these mechanisms were
left unmanaged, the effects could progress to the point of insufficient support being afforded to the
component and/or allowing excessive motion of the supported component. This failure of the component
supports’ intended function could, in turn, lead to loss of component intended function under CLB
conditions. [Reference 2, Page 2-3]

Group 2 - (Cable Raceway Supports, HVAC Ducting Supports, and Equipment Supports - General
Corrosion of Steel) - Methods to Manage Aging Effects

Mitigation

To mitigate the effects of general corrosion, the conditions on the external surfaces of the component
support must be controlled. Significant rates of corrosion only occurs when the component support comes
in contact with moisture. Preventing direct and prolonged contact between metal surfaces and moisture is
an effective mitigation technique for general corrosion. Therefore, to mitigate general corrosion, protective
coatings ensure that the external metal surfaces of the component supports are not in contact with a moist,
aggressive environment for extended periods of time. In addition, plant housekeeping practices, which
identify conditions such as degraded paint, can be used to mitigate the effects of general corrosion.
[Reference 2, Page 2-10, Note 1]

Discovery

The effects of general corrosion are detectable by visual techniques. Because the external metal surfaces of
the component supports are covered by a protective coating, observing that significant degradation has not
occurred to this coating is an effective method to ensure that corrosion has not affected the intended
function of the component support. Coatings degrade slowly over time, allowing visual detection during
normal operations. Since the coating does not contribute to the intended function of the supports, observing
the coating for degradation provides an alert condition, which triggers corrective action prior to the
occurrence of degradation that would affect the support’s ability to perform its intended function. The
degradation of the protective coating or any actual corrosion that does occur can be discovered and
corrected by periodically inspecting the supports and by carrying out corrective actions as necessary.
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Group 2 - (Cable Raceway Supports, HVAC Ducting Supports, and Equipment Supports - General
Corrosion of Steel) - Aging Management Program(s)

Mitigation
The external metal surfaces of the component supports are covered by a protective coating that mitigates

the effects of general corrosion. The discovery programs discussed below ensure that the protective
coatings of component supports are maintained.

Discovery

For discovery, the level of aging management activity needed for each category of component supports is
determined based on the condition observed during a baseline walkdown of a representative sample of
supports of each category. Therefore, discovery activities are discussed in two categories, baseline
activities and follow-on aging management activities. The as-found condition during the baseline
walkdown dictates the level of follow-on aging management needed for the support type. [Reference 2,
Pages 6-1 through 6-5]

The Seismic Verification Project (SVP) was established at CCNPP to resolve the NRC’s Unresolved
Safety Issue A-46 on the seismic adequacy of older nuclear power plants. The SVP used the NRC
approved Generic Implementation Procedure (Reference 42) to verify the seismic adequacy of mechanical
and electrical equipment required for safe shutdown following a seismic event. The SVP used the SQUG
methodology whose acceptance criteria was based on the review of as-found conditions of plant equipment
at a large number of industrial facilities worldwide that had experienced strong motion seismic events.
[Reference 2, Page 4-1]

A requirement of the SQUG methodology is that walkdown evaluations and inspections be conducted by
“Seismic Capability Engineers.” These engineers must complete the SQUG developed Walkdown Training
Course for Seismic Capability Engineers. The course includes reviews of the Generic Implementation
Procedure walkdown evaluation criteria, including criteria for evaluating the condition of equipment
anchorages for the variety of anchor types used in the nuclear industry. [Reference 2, Page 4-1]

One area of seismic vulnerability that was found to apply to many types of equipment in the SQUG
database was inadequate anchorage. [Reference 2, Page 4-1]. Therefore, the Generic Implementation
Procedure methodology emphasizes the inspection of the structural adequacy of the as-found condition of
equipment support load paths and anchorages. Generic Implementation Procedure anchorage evaluation
requirements include the following actions, performed by the Seismic Capability Engineers. [Reference 2,
Page 4-2]

*  Documentation of plant inspections on a checklist that was standardized for each generic class of
equipment;

* Calculations of the anchorage capacity vs. seismic loading (demand);
*  Photographic documentation of equipment anchorages; and

* Evaluation to identify overhead equipment or components with the potential to collapse under a
seismic event, consistent with the Class II over I conceptual concern.
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Although the majority of the SQUG evaluation methodology is based on visual inspections, there is one
part of the anchorage evaluation criteria that requires a “hands-on” inspection. This hands-on inspection
applies to concrete expansion anchors, which are used extensively in power plants to anchor equipment
such as cabinets, instrument/battery racks, and stanchions. The inspection (called the “anchor tightness
check” in Section C.2.3 of the Generic Implementation Procedure) requires applying a small torque to the
anchor to confirm the bolt is tight and adequately installed. These checks were performed by CCNPP craft
personnel on a sampling of anchor bolts selected by the Seismic Capability Engineers. [Reference 2,
Page 4-2]

Because the SVP was a one-time occurrence, baseline activity, its use as an aging management program for
component supports is supplemented by the ongoing walkdowns by system engineers and other plant
personnel. [Reference 2, Page 4-2]

The combination of the SVP Program and the ongoing walkdowns by system engineers and other plant
personnel are deemed adequate to manage the effects of aging in component supports for the following
reasons: [Reference 2, Section 4.3]

* The SVP walkdowns, which were credited as baseline inspections for many component support
types, were conducted approximately 20 years into the life of both CCNPP units. If there were
active ARDMs for a component support, it would be reasonable to assume they would have
initiated within the first 20 years of the component support’s life. Therefore, the SVP walkdowns
can be used to determine whether or not ARDM s are active for a component support. Based on this
determination, an appropriate assumption about the future condition of the support can be made,
unless plant conditions were to change some time in the future (e.g., degraded coating on a support,
pooled water or leaks, irregular humidity for an area). Changes in plant conditions would be
identified by the ongoing walkdowns by system engineers and other plant personnel.

*  The visual inspections performed by the SVP Program included checks for the following potential
ARDMs:

¢ Grout/concrete local deterioration; and

¢ Steel load path and concrete pad degradation potentially caused by loadings from
rotating/reciprocating machinery, hydraulic vibration or water hammer, and thermal expansion
of piping/component.

* The visual inspections performed by the SVP Program and the system engineer walkdowns
include(d) checks for the following additional potential ARDMs:

¢ General corrosion of steel; and
¢ Elastomer hardening,.

* The ongoing walkdowns by system engineers and other plant personnel are judged adequate to
continue monitoring of the ARDMs listed above on the basis that:

¢ The guidelines for these walkdowns (i.e., PEG-7, NO-1-200, and NO-1-107) require the
system engineers and other plant personnel to look for component support condition and other
plant conditions that could potentially affect the component supports;
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¢ The system engineers and other plant personnel are required to document deficiencies in
accordance with QL-2-100;

¢ System engineers and other plant personnel occasionally find component support deficiencies
like those that would occur due to aging, which indicates that component support aging is being
managed; and

¢ Additionally, because CCNPP commits to SQUG methodology as an alternative method for the
verification of the seismic adequacy of new and replacement equipment, Seismic Capability
Engineers will be available to assist the system engineers, as required, in evaluating cases of
questionable support condition.

Baseline Walkdowns

The aging management approach for cable raceway supports, HVAC ducting supports, and equipment
supports relies on baseline walkdown activities. The activities for these supports include one or more of the
following:

* Inspections performed by the SVP;
* Inspections performed by the ISI Program;
* Additional sampling baseline walkdowns; or

*  Determination that walkdowns performed on similar types of supports in similar environments were
sufficient such that no baseline walkdowns were required (e.g., for HVAC ducting supports outside
containment, credit was taken for the SVP inspections of cable raceway supports outside
containment).

For component supports subject to baseline inspection under the SVP, the inspections were conducted in
accordance with the criteria stated above. These completed SVP inspections serve as an adequate baseline
activity to document the condition of component supports and the results of the SVP inspections are
maintained at CCNPP. [Reference 2, Page 6-5] The component supports inspected by the SVP included
the supports for the mechanical and electrical equipment on the CCNPP Safe Shutdown Equipment List,
and included the following types of supports: [Reference 2, Table 3-1]

» Trapeze, cantilever, and other cable raceway support styles (outside and inside containment);
* Elastomer vibration isolators outside containment;

* Electrical cabinet anchorage outside containment;

»  Equipment frames and stanchions for instruments and batteries outside containment;

*  Equipment frames and stanchions for instruments inside containment;

* Frames and saddles for tanks and heat exchangers (outside and inside containment);

*  Metal spring isolators and fixed bases (outside and inside containment); and

* Ring foundations for flat-bottom vertical tanks.
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For these component support types, no active general corrosion was discovered except on certain electrical
cabinet anchorages outside containment. Corrosion was found on the cabinet anchorage for sampling
system hoods, and additional walkdowns will be conducted to determine the condition of the anchorage of
similar cabinets. For all other component support types subject to SVP inspection, no additional action for
general corrosion is required and the follow-on activities discussed below are adequate for continued aging
management. [Reference 2, Pages 6-7 through 6-12]

For component supports subject to baseline inspection under the ISI Program, the inspections were
conducted in accordance with the criteria stated above in the subsection, Group 1 - Aging Management
Programs. These completed ISIs serve as an adequate baseline activity to document the condition of
component supports, and the results of the ISIs are maintained at CCNPP. [Reference 2, Page 6-5] The
component support types subject to inspection under the ISI Program are equipment supports (frames and
saddles for tanks and heat exchangers outside containment, frames and saddles for tanks and heat
exchangers inside containment, and LOCA restraints). [Reference 2, Pages 6-7 through 6-12]

For component supports that were not covered or only partially covered by the SVP or the ISI Program,
and environmental or other differences prevented extrapolation of results to cover these component
supports, additional sampling walkdowns are needed. The walkdown scope will include inspection, on a
sampling basis, for corrosion, and will be documented using means such as field notes and photographs.
These walkdowns will document the condition of the component supports within the scope of license
renewal. Once these additional walkdowns are completed, an adequate baseline condition assessment will
have been completed. [Reference 2, Page 6-4, Table 6-1] The component support types subject to
additional sampling walkdowns are rod hanger trapeze supports for HVAC ducting inside containment;
electrical cabinet anchorage outside containment (anchorage for sampling system hoods only), and
electrical cabinet anchorage inside containment (for six radiation monitors). [Reference 2, Table 6-1]

Follow-on Activities

Because the SVP was a one-time occurrence, the commodity approach for component supports also relies
on the ongoing site activities for managing aging of component supports. [Reference 2, Page 1-2]

For component supports covered by the SVP, the follow-on activities for aging management of these
component supports will be system engineer walkdowns, the Control of Shift Activities Program, and the
Ownership of Plant Operating Spaces Program. [Reference 2, Section 4.2] The purpose, scope, bases,
etc., for these programs are described above in the subsection, Group 1 - Aging Management Programs.
Although the containment air cooler fans (metal spring isolators and fixed bases inside containment)
received an adequate baseline inspection as part of the SVP and no aging was discovered, these supports
are not accessible for system engineer walkdowns since the spring isolator supports are located internal to
the fan. Therefore, the preventive maintenance checklists (MPM 09150 and MPM 09151), which open and
inspect other components internal to the fan housing, will be modified to also inspect these spring isolator
supports for signs of general corrosion. [Reference 2, Page 6-12]

Based on the results of baseline inspections completed per the existing ISI Program requirements, it was
determined that continuing ASME Section XI ISIs into the period of extended operations will also serve as
an adequate follow-on activity for those component supports subject to that program. [Reference 2,
Page 5-4] The purpose, scope, bases, etc., for the ISI Program are described above in the subsection,
Group 1 - Aging Management Programs.
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For those component supports that require additional baseline walkdowns, the results of those walkdowns
will determine the extent of aging management practices needed for these supports. If the baseline
walkdowns reveal no significant effects of aging from general corrosion, then the follow-on activities for
aging management of these component supports will be system engineer walkdowns, the Control of Shift
Activities Program, and the Ownership of Plant Operating Spaces Program. [Reference 2, Page 5-4; and
Reference 2, Page 4-2]

Group 2 - (Cable Raceway Supports, HVAC Ducting Supports, and Equipment Supports - General
Corrosion of Steel) - Demonstration of Aging Management

Based on the information presented above, the following conclusions can be reached with respect to general
corrosion of steel for cable raceway supports, HVAC ducting supports, and equipment supports.

*  Group 2 supports associated with components within the scope of license renewal are themselves
considered to be within the scope of license renewal because failure of these supports could lead to
failure of the supported plant component.

*  General corrosion was determined to be a plausible ARDM for Group 2 supports. The effects of
the ARDM are a loss of support material and reduction of component support strength. These
effects, if left unmanaged, could lead to loss of the intended function of the component supports and
ultimately to failure of the supported plant component under CLB conditions.

* General corrosion is mitigated by applying coatings to component supports, periodically examining
the supports for degradation of that coating or conditions that could accelerate degradation, and by
maintaining the coatings.

* Baseline discovery programs include elements that would enable these activities to discover the
effect of all plausible aging mechanisms (including degradation of coatings that prevent specific
ARDMs) and to determine the appropriate level of follow-on aging management activities.

* Follow-on discovery activities include ISIs, system engineer walkdowns, the control of shift
activities, the ownership of plant operating spaces, and preventive maintenance checklists (for
containment air cooler fans). These activities include elements that would ensure discovery of the
effects of all plausible aging mechanisms (including degradation of coatings that prevent specific
ARDMs) and require corrective action and actions to prevent recurrence of problem conditions, as
appropriate. Group 2 supports within the scope of license renewal are subject to follow-on
discovery activities.

* The discovery aging management activities (ISIs, SVP inspections, additional baseline walkdowns,
system engineer walkdowns, the control of shift activities, and the ownership of plant operating
spaces) detect and correct any adverse effects of general corrosion.

Therefore, there is reasonable assurance that the effects of aging will be adequately managed such that the
cable raceway supports, HVAC ducting supports, and equipment support types will be capable of
performing their structural support function consistent with the CLB during the period of extended
operation.

Application for License Renewal 3.1-28 Calvert Cliffs Nuclear Power Plant



ATTACHMENT (1)

APPENDIX A - TECHNICAL INFORMATION
3.1 - COMPONENT SUPPORTS

Group 3 - Elastomer Vibration Isolators: Elastomer Hardening

Vibrations resulting from rotating equipment or other sources are, in general, transmitted to the
surrounding structure. Elastomer materials are used in the anchorage load path of some rotating equipment
to reduce the vibration transmitted to the supporting structures. Group 3 includes elastomer vibration
isolators for equipment such as fans and compressors. In addition to general corrosion discussed in Group
2, these type of supports are subject to age-related degradation due to hardening of the elastomer material.

Group 3 - (Elastomer Vibration Isolators - Elastomer Hardening) - Materials and Environment

Elastomer is the generic term used to describe a variety of natural and synthetic rubber products.
Elastomer substantially recovers its original shape and size after removal of a deforming force.
[Reference 43, Page 16]

Environmental conditions for Group 3 component supports inside the plant are identical to those described
above, for “Piping Supports.” However, some Group 3 supports may be subject to temperature conditions
higher than ambient conditions due to their close proximity to heat generating equipment.

Group 3 - (Elastomer Vibration Isolators - Elastomer Hardening) - Aging Mechanism Effects

As shown on Table 3.1-3, elastomer hardening is an ARDM considered to be plausible for elastomer
vibration isolators (Group 3). [Reference 2, Pages 2-7 and 2-8]

Extended exposure to light, heat, oxygen, ozone, water, or radiation can cause scission or cross linking of
the polymer chains forming the elastomer material. Chain scission (the breaking of chemical bonds) lowers
the elastomer tensile strength and elastic modulus. Cross linking (undesirable linking of adjacent polymer
strings at susceptible sites) causes the elastomer to become more brittle and promotes surface cracking,
which may lead to loss of strength and subsequent failure. [Reference 2, Section 2.2.3] Elastomers used to
dampen vibration are subject to age hardening, even in mild environments [Reference 2, Table 2-1,
Note 11].

This aging mechanism, if unmanaged, could eventually lead to loss of the elastomer vibration dampening
function. Loss of this function could, in turn, lead to a loss of function of the supported equipment under
CLB conditions. Therefore, elastomer hardening was determined to be a plausible ARDM for which the
aging effects must be managed for elastomer vibration isolators.

Group 3 - (Elastomer Vibration Isolators - Elastomer Hardening) - Methods to Manage Aging
Effects

Mitigation
Since elastomer hardening is affected by exposure to environmental conditions that are not feasible to

control (e.g., light, heat, oxygen, ozone, water, radiation), there are no practical methods to mitigate its
effects.
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Discovery

The effects of elastomer hardening for elastomer vibration isolators are detectable by visual inspection
techniques. Therefore, adequate discovery techniques to detect the effects of aging must include a visual
observation of the external condition of the elastomer material on elastomer vibration isolators.
[Reference 2, Page 6-8]

Group 3 - (Elastomer Vibration Isolators - Elastomer Hardening) - Aging Management Program(s)

Mitigation

There are no CCNPP programs credited for mitigation of elastomer hardening.

Discovery

For discovery, the level of aging management activity needed for each category of component supports is
determined based on the condition observed during a baseline walkdown of a representative sample of
supports of each category. Therefore, discovery activities are discussed in two categories, baseline
activities and follow-on aging management activities. The as-found condition during the baseline
walkdown dictates the level of follow-on aging management needed for the support type. [Reference 2,
Pages 6-1 through 6-5]

Baseline Walkdowns

Some elastomer vibration isolators were subject to sampling baseline walkdown activities under the SVP.

Completed SVP inspections serve as an adequate baseline activity to document the condition of component
supports and the results of the SVP inspections are maintained at CCNPP. [Reference 2, Page 6-5] The
purpose, scope, bases, etc., for the SVP are described above in the subsection, Group 2 - Aging
Management Programs. The SVP found the current condition of vibration isolators inspected to be
acceptable, except for those that support the Control Room HVAC air handler. Prior to the SVP
walkdown, these supports had been identified by the system engineer as requiring replacement, and a
modification had been planned to replace the elastomer isolators with spring-type isolators. After these
isolators are replaced, the follow-on activities described below are judged to be adequate to manage aging
of elastomer vibration isolator component supports for other equipment. [Reference 2, Page 6-8]

Follow-on Activities

Because the SVP was a one-time occurrence, the commodity approach for component supports also relies
on the ongoing site activities for managing aging of component supports. [Reference 2, Page 1-2]

The follow-on activities for aging management of the elastomer vibration isolator component supports will
be system engineer walkdowns, the Control of Shift Activities Program, and the Ownership of Plant
Operating Spaces Program. The purpose, scope, bases, etc., for these programs are described above in the
subsection, Group 1 - Aging Management Programs.

The system engineer walkdown inspection technique with respect to elastomer vibration isolators has
typically included pushing on the isolator to assess its pliability and a visual inspection to detect signs of
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cracking. This technique has been shown in the past to be effective in identifying elastomer hardening prior
to loss of the CLB function.

Group 3 - (Elastomer Vibration Isolators - Elastomer Hardening) - Demonstration of Aging
Management

Based on the information presented above, the following conclusions can be reached with respect to
elastomer hardening for elastomer vibration isolators.

* Group 3 supports associated with components in the scope of license renewal are themselves
considered to be within the scope of license renewal because failure of these supports could lead to
failure of the supported plant component.

* Elastomer hardening was determined to be a plausible ARDM for Group 3 supports. This aging
mechanism, if unmanaged, could eventually lead to loss of the elastomer vibration dampening
function. Loss of this function could, in turn, lead to a loss of function of the supported equipment
under CLB conditions. A modification had been planned, for the Control Room HVAC air handler
supports, to replace the elastomer isolators with spring-type isolators.

* Baseline discovery programs include elements that would enable these activities to discover the
effect of all plausible aging mechanisms, and to determine the appropriate level of follow-on aging
management activities.

* Follow-on discovery activities include system engineer walkdowns, the control of shift activities,
and the ownership of plant operating spaces for elastomer vibration isolators. These activities
include elements that would ensure discovery of the effects of all plausible aging mechanisms and
require corrective action and actions to prevent recurrence of problem conditions, as appropriate.
Group 3 elastomer vibration isolators within the scope of license renewal, are subject to follow-on
discovery activities.

* The discovery aging management activities (SVP inspections, system engineer walkdowns, the
control of shift activities, and the ownership of plant operating spaces) detect and correct any
adverse effects of elastomer hardening for elastomer vibration isolators.

Therefore, there is reasonable assurance that the effects of aging will be adequately managed such that the
elastomer vibration isolators will be capable of performing their structural support function consistent with
the CLB during the period of extended operation.

Group 4 - Metal Spring Isolators and Fixed Bases (outside containment) / LOCA Restraints:
Loading Due to Rotating/Reciprocating Equipment

Group 4 includes metal spring isolators and fixed bases for rotating/reciprocating equipment, such as
pumps and fans. Group 4 also includes LOCA restraints for the reactor coolant pumps. In addition to
general corrosion discussed in Group 2, these type of supports are subject to age-related degradation due to
vibration transmitted from the rotating/reciprocating equipment.
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Group 4 - (Metal Spring Isolators and Fixed Bases (outside containment) / LOCA Restraints -
Loading Due to Rotating/Reciprocating Machinery) - Materials and Environment

Metal spring isolators and LOCA restraints are constructed of structural steel. Metal spring isolators and
fixed bases subject to loading due to rotating/reciprocating machinery are located outside of the
Containment Buildings. Loss-of-coolant accident restraints subject to loading due to rotating/reciprocating
machinery are located inside the Containment Buildings. Environmental conditions for metal spring
isolators and LOCA restraints are identical to those described above, for “Piping Supports.” [Reference 2,
Page 6-12]

Group 4 - (Metal Spring Isolators and Fixed Bases (outside containment) / LOCA Restraints -
Loading Due to Rotating/Reciprocating Machinery) - Aging Mechanism Effects

As shown in Table 3.1-3, loading due to rotating/reciprocating machinery is the ARDM considered to be
plausible for metal spring isolators, fixed bases, and LOCA restraints (Group 4) that are anchored to
concrete. [Reference 2, Pages 2-9; and 2-10, Note 8]

Loading due to rotating/reciprocating machinery is plausible for supports in Group 4 because the
machinery supported by these metal spring isolators, fixed bases, and LOCA restraints is subject to
vibration from rotation and/or reciprocation while in operation.

The effects of loading due to rotating/reciprocating machinery are steel load path degradation, concrete pad
degradation, and concrete cracking in the vicinity of the equipment anchorage, and consequently a reduction
in component support strength if the ARDM were allowed to progress unmanaged. If these mechanisms
were left unmanaged, the effects could progress to the point of reducing the amount of support afforded to
the component and/or allowing excessive motion of the supported component. This failure of the
component supports’ intended function could, in turn, lead to loss of function of the supported equipment
under CLB conditions. [Reference 2, Pages 2-10 and 4-4]

For the metal spring isolators, fatigue cracking of the springs is not considered plausible. Springs are
designed for infinite cycles of design loadings, and unless improperly designed, would fail only during an
overload (i.e., non-design) condition. Therefore, the ARDM “loading due to rotating/reciprocating
machinery,” focuses on other signs of degradation, e.g., cracking of adjacent concrete.

Group 4 - (Metal Spring Isolators and Fixed Bases (outside containment) / LOCA Restraints -
Loading Due to Rotating/Reciprocating Machinery) - Methods to Manage Aging Effects

Mitigation
The effects of the ARDM loading due to rotating/reciprocating machinery for component supports have

been minimized through proper support design and through proper system operation. Therefore, no
additional specific measures to mitigate this ARDM are needed.

Discovery

Methods to discover the effects of loading due to rotating/reciprocating machinery are a visual observation
of the support and/or the surrounding concrete. [Reference 2, Pages 4-4 and 6-12]
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Group 4 - (Metal Spring Isolators and Fixed Bases (outside containment) / LOCA Restraints -
Loading Due to Rotating/Reciprocating Machinery) - Aging Management Program(s)

Mitigation

There are no CCNPP programs credited for mitigation of loading due to rotating/reciprocating machinery.

Discovery

For discovery the level of aging management activity needed for each category of component supports is
determined based on the condition observed during a baseline walkdown of a representative sample of
supports of each category. Therefore, discovery activities are discussed in two categories, baseline
activities and follow-on aging management activities. The as-found condition during the baseline
walkdown dictates the level of follow-on aging management needed for the support type. [Reference 2,
Pages 6-1 through 6-5]

Baseline Walkdowns

Some metal spring isolators and fixed bases outside containment were subject to baseline inspection under
the SVP. These completed SVP inspections serve as an adequate baseline activity to document the
condition of component supports, and the results of the SVP inspections are maintained at CCNPP.
[Reference 2, Page 6-5] The results of the SVP baseline did not identify any active ARDMs for metal
spring isolators and fixed bases. Therefore, the follow-on activities described below are adequate for
continued aging management. [Reference 2, Page 6-12] The purpose, scope, bases, etc., for the SVP are
described above in the subsection, Group 2 - Aging Management Programs.

Loss-of-coolant accident restraints are subject to baseline inspection under the ISI Program. These
completed ISIs serve as an adequate baseline activity to document the condition of component supports,
and the results of the ISIs are maintained at CCNPP. [Reference 2, Pages 6-5 and 6-12] The purpose,
scope, bases, etc., for the ISI are described above in the subsection, Group 1 - Aging Management
Programs.

Follow-on Activities

Because the SVP was a one-time occurrence, the commodity approach for component supports also relies
on the ongoing site activities for managing aging of component supports that were baselined under the
SVP. [Reference 2, Page 1-2]

The follow-on activities for aging management of the metal spring isolators and fixed bases component
supports will be system engineer walkdowns, the Control of Shift Activities Program, and the Ownership of
Plant Operating Spaces Program. [Reference 2, Pages 4-2 and 6-12] The purpose, scope, bases, etc., for
these programs are described above in the subsection, Group 1 - Aging Management Programs.

Based on the results of baseline inspections completed per the existing ISI Program requirements, it was
determined that continuing ASME Section XI ISIs into the period of extended operation will also serve as
an adequate follow-on activity for LOCA restraints subject to that program. [Reference 2, Page 5-4]
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Group 4 - (Metal Spring Isolators and Fixed Bases (outside containment) / LOCA Restraints -
Loading Due to Rotating/Reciprocating Machinery) - Demonstration of Aging Management

Based on the information presented above, the following conclusions can be reached with respect to loading
due to rotating/reciprocating machinery for metal spring isolators and fixed bases/LOCA restraints.

* Group 4 supports associated with components in the scope of license renewal are themselves
considered to be within the scope of license renewal because failure of these supports could lead to
failure of the supported plant component.

* Loading due to rotating/reciprocating machinery was determined to be a plausible ARDM for
Group 4 supports. The effects of the ARDM are steel load path degradation, concrete pad
degradation, and concrete cracking in the vicinity of the equipment anchorage and subsequent loss
of strength of the component support. These effects, if left unmanaged, could lead to loss of the
intended function of the component supports and ultimately to failure of the supported component
under CLB conditions.

* Baseline discovery programs include elements that would enable these activities to discover the
effect of this plausible aging mechanism and to determine the appropriate level of follow-on aging
management activities.

* Follow-on discovery activities include ISIs, system engineer walkdowns, the control of shift
activities, and the ownership of plant operating spaces. These activities include elements that would
ensure discovery of the effects of this plausible aging mechanism and require corrective action and
actions to prevent recurrence of problem conditions, as appropriate. Group 4 supports within the
scope of license renewal are subject to follow-on discovery activities.

*  The discovery aging management activities (ISIs, SVP inspections, system engineer walkdowns, the
control of shift activities, and the ownership of plant operating spaces) detect and correct any
adverse effects of loading due to rotating/reciprocating equipment.

Therefore, there is reasonable assurance that the effects of aging will be adequately managed such that the
metal spring isolators, fixed bases, and LOCA restraints will be capable of performing their structural
support function consistent with the CLB during the period of extended operation.

Group 5 - Frames and Saddles / LOCA Restraints: Loading due to Hydraulic Vibration or Water
Hammer

Group 5 includes frames and saddles for tanks and heat exchangers. Group 5 also includes LOCA
restraints for the pressurizer and the reactor coolant pumps. In addition to general corrosion discussed in
Group 2, these type of supports are subject to age-related degradation due to hydraulic loadings (e.g., flow-
induced vibration, flashing flow, or steam bubble collapse). [Reference 2, Pages 2-5, 6-11, and 6-12,
Table 2-1]
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Group 5 - (Frames and Saddles / LOCA Restraints - Loading due to Hydraulic Vibration or Water
Hammer) - Materials and Environment

Frames and saddles are constructed of structural steel. Frames and saddles are located inside the
Containment Buildings and inside other climate-controlled buildings. Environmental conditions for frames
and saddles are identical to those described above, for “Piping Supports.” [Reference 2, Page 6-11]

Loss-of-coolant accident restraints are constructed of structural steel and are only located inside the
Containment Buildings. Environmental conditions for LOCA restraints are identical to those described
above, for “Piping Supports.” [Reference 2, Page 6-12]

Group 5 - (Frames and Saddles / LOCA Restraints - Loading due to Hydraulic Vibration or Water
Hammer) - Aging Mechanism Effects

As shown in Table 3.1-3, loading due to hydraulic vibration or water hammer is considered to be plausible
for frames, saddles, and LOCA restraints. [Reference 2, Pages 2-8 and 2-9]

Loading due to hydraulic vibration or water hammer is plausible for supports in Group 5 because the plant
equipment supported by these equipment supports could be subject to hydraulic vibration or water hammer
during plant operation.

The aging effects due to this ARDM would be loosening of bolted connections, loss of weld integrity, and
component displacement or misalignment. If this aging mechanism were left unmanaged, the effects could
progress to the point of insufficient support afforded to the components and/or allowing excessive
movement of the equipment or component. This failure of the equipment supports’ intended function could,
in turn, lead to failure of the supported equipment under CLLB conditions. [Reference 2, Page 5-4]

Group 5 - (Frames and Saddles / LOCA Restraints - Loading due to Hydraulic Vibration or Water
Hammer) - Methods to Manage Aging Effects

Mitigation

The effects of the ARDM loading due to hydraulic vibration or water hammer for component supports have
been minimized through proper support design and through proper system operation. Loading due to
hydraulic vibration or water hammer is only a concern due to the potential for off-normal operation and
transients. Therefore, no additional specific measures to mitigate this ARDM are needed.

Discovery

The effects of loading due to hydraulic vibration or water hammer are detectable by visual observation of
external conditions. The effects of excessive loading from hydraulic vibration or water hammer are
observable initially in the form of loosening of bolted connections, loss of weld integrity, and component
displacement or misalignment. These conditions would be readily observable during a visual inspection.
[Reference 2, Page 5-4]
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Group 5 - (Frames and Saddles / LOCA Restraints - Loading due to Hydraulic Vibration or Water
Hammer) - Aging Management Program(s)

Mitigation
There are no CCNPP programs credited for mitigation of loading due to hydraulic vibration or water
hammer.

Discovery

For discovery, the level of aging management activity needed for each category of component supports is
determined based on the condition observed during a baseline walkdown of a representative sample of
supports of each category. Therefore, discovery activities are discussed in two categories, baseline
activities and follow-on aging management activities. The as-found condition during the baseline
walkdown dictates the level of follow-on aging management needed for the support type. [Reference 2,
Pages 6-1 through 6-5]

Baseline Walkdowns

Several programs are credited with discovery methods for identifying degradation from loading due to
hydraulic vibration or water hammer. Frames, saddles, and LOCA restraints are included within the scope
of the SVP and the ISI Program sampling baseline walkdowns. [Reference 2, Tables 3-1 and 6-1] (Note
that supports for the spent fuel pool cooling demineralizer and ion exchanger vessels are addressed in the
AMR for that system and are not covered by this commodity evaluation.)

Some frames and saddles were subject to baseline inspection under the SVP. Completed SVP inspections
serve as an adequate baseline activity to document the condition of frames and saddles, and the results of
the SVP inspections are maintained at CCNPP. [Reference 2, Page 6-5] The results of the SVP baseline
did not identify any active ARDMs for the component supports inspected, and the follow-on activities
discussed below are adequate for continued aging management. [Reference 2, Page 6-11] The purpose,
scope, bases, etc., for the SVP are described above in the subsection, Group 2 - Aging Management
Programs.

Frames and saddles are also subject to baseline inspection under the ISI Program. These completed ISIs
serve as an adequate baseline activity to document the condition of component supports, and the results of
the ISIs are maintained at CCNPP. [Reference 2, Pages 6-11 and 5-4] The purpose, scope, bases, etc., for
the ISI are described above in the subsection, Group 1 - Aging Management Programs.

Loss-of-coolant accident restraints are subject to baseline inspection under the ISI Program. These
completed ISIs serve as an adequate baseline activity to document the condition of component supports,
and the results of the ISIs are maintained at CCNPP. [Reference 2, Page 6-12] The purpose, scope, bases,
etc., for the ISI are described above in the subsection, Group 1 - Aging Management Programs.

The results of the SVP baseline and the continual ISIs concluded that no additional actions, other than
follow-on activities discussed below, are needed. [Reference 2, Page 6-11]
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Follow-on Activities

Since the SVP was a one-time occurrence, the commodity approach for component supports also relies on
the ongoing site activities for managing aging of component supports. [Reference 2, Page 1-2]

The follow-on activities for aging management of the frames and saddles component supports will be
system engineer walkdowns, the Control of Shift Activities Program, and the Ownership of Plant Operating
Spaces Program. [Reference 2, Pages 4-2 and 6-11] The purpose, scope, bases, etc., for these programs
are described above in the subsection, Group 1 - Aging Management Programs.

Based on the results of baseline inspections completed per the existing ISI Program requirements, it was
determined that continuing ASME Section XI ISIs into the period of extended operation will also serve as
an adequate follow-on activity for frames, saddles, and LOCA restraints subject to that program.
[Reference 2, Page 5-4]

Group 5 - (Frames and Saddles / LOCA Restraints - Loading due to Hydraulic Vibration or Water
Hammer) - Demonstration of Aging Management

Based on the information presented above, the following conclusions can be reached with respect to loading
due to hydraulic vibration or water hammer for frames, saddles, and LOCA restraints.

* Group 5 supports associated with components in the scope of license renewal are themselves
considered to be within the scope of license renewal because failure of these supports could lead to
failure of the supported plant component.

* Loading due to hydraulic vibration or water hammer was determined to be a plausible ARDM for
Group 5 supports. The effects of the ARDM are loosening of bolted connections, loss of weld
integrity, and component displacement or misalignment that lead to loss of structural adequacy and
subsequent loss of strength of the component support. This effect, if left unmanaged, could lead to
loss of the intended function of the component supports and ultimately to failure of the supported
plant component under CLB conditions.

* Baseline discovery programs include elements that would enable these activities to discover the
effect of this plausible aging mechanism and to determine the appropriate level of follow-on aging
management activities.

* Follow-on discovery activities include ISIs, system engineer walkdowns, the control of shift
activities, and the ownership of plant operating spaces. These activities include elements that would
ensure discovery of the effects of this plausible aging mechanism and require corrective action and
actions to prevent recurrence of problem conditions as appropriate. Group 5 supports within the
scope of license renewal are subject to follow-on discovery activities.

*  The discovery aging management activities (ISIs, SVP inspections, system engineer walkdowns, the
control of shift activities, the ownership of plant operating spaces) detect and correct any adverse
effects of loading due to hydraulic vibration or water hammer.

Therefore, there is reasonable assurance that the effects of aging will be adequately managed such that the
frames, saddles, and LOCA restraints will be capable of performing their structural support function
consistent with the CLB during the period of extended operation.
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Group 6 - Frames and Saddles / Ring Foundation for Flat-Bottom Vertical Tanks: Loading Due to
Thermal Expansion

Group 6 includes frames and saddles that are located inside and outside of the Containment Buildings, for
equipment such as tanks and heat exchangers. Group 6 also includes ring foundations for flat-bottom
vertical tanks. In addition to general corrosion discussed in Group 2, these type of supports are subject to
age-related degradation due to thermal expansion of piping or components.

Group 6 - (Frames and Saddles / Ring Foundation for Flat-Bottom Vertical Tanks - Loading Due to
Thermal Expansion) - Materials and Environment

Frames and saddles are constructed of structural steel. Frames and saddles are located inside the
Containment Buildings and inside other climate-controlled buildings. Environmental conditions for frames
and saddles are identical to those described above, for “Piping Supports.” [Reference 2, Page 2-8]

Ring foundations for flat-bottom vertical tanks are concrete and are located both inside climate-controlled
buildings and outdoors. Environmental conditions for ring foundations inside climate-controlled buildings
are identical to those described above, for “Piping Supports.” Ring foundations that may be outdoors are
subject to changing atmospheric conditions. The site and environment of CCNPP are described in
Chapter 2 of the UFSAR. [Reference 2, Page 2-11, Note 19, Page 6-12]

Group 6 - (Frames and Saddles / Ring Foundation for Flat-Bottom Vertical Tanks - Loading Due to
Thermal Expansion) - Aging Mechanism Effects

As shown in Table 3.1-3, loading due to thermal expansion is considered to be plausible for frames,
saddles, and ring foundations. Loading due to thermal expansion is plausible for supports in Group 6
because these types of equipment supports are subject to thermal cycling while performing their intended
functions. The concrete ring foundations of large, flat-bottom vertical tanks are subject to thermal cycling,
especially during periods of cold weather when tank contents are heated with flow from warm sources,
e.g., the main condenser. [Reference 2, Pages 2-8, 2-9, and 2-11]

The aging effects due to this ARDM would be loosening of bolted connections, loss of weld integrity,
component displacement or misalignment, and cracking of concrete. If this aging mechanism were left
unmanaged, the effects could progress to the point of reducing the amount of support afforded to the
components and/or allowing excessive movement of the equipment or component. This failure of the
equipment supports’ intended function could, in turn, lead to failure of the supported equipment under CLB
conditions. [Reference 2, Pages 5-4 and 6-12]

Group 6 - (Frames and Saddles / Ring Foundation for Flat-Bottom Vertical Tanks - Loading Due to
Thermal Expansion) - Methods to Manage Aging Effects

Mitigation
The effects of the ARDM loading due to thermal expansion for component supports have been minimized

through proper support design and through proper system operation. Therefore, no additional specific
measures to mitigate this ARDM are needed.
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Discovery

The effects of loading due to thermal expansion are detectable by visual observation of external conditions.
The effects of excessive loading from thermal expansion are observable initially in the form of loosening of
bolted connections, weld crack initiation and growth, component displacement or misalignment, and
cracking of concrete. These conditions would be readily observable during a visual inspection.
[Reference 2, Pages 5-4, 6-11, and 6-12]

Group 6 - (Frames and Saddles / Ring Foundation for Flat-Bottom Vertical Tanks - Loading Due to
Thermal Expansion) - Aging Management Program(s)

Mitigation

There are no CCNPP programs credited for mitigation of loading due to thermal expansion.

Discovery

For discovery, the level of aging management activity needed for each category of component supports is
determined based on the condition observed during a baseline walkdown of a representative sample of
supports of each category. Therefore, discovery activities are discussed in two categories, baseline
activities and follow-on aging management activities. The as-found condition during the baseline
walkdown dictates the level of follow-on aging management needed for the support type. [Reference 2,
Pages 6-1 through 6-5]

Baseline Walkdowns

Several programs are credited with discovery methods for identifying degradation from loading due to
thermal expansion. Frames, saddles, and ring foundations for flat-bottom vertical tanks are included within
the scope of the SVP and the ISI Program sampling baseline walkdowns. [Reference 2, Pages 3-14 and
6-11]

Some frames, saddles, and ring foundations were subject to baseline inspection under the SVP. Completed
SVP inspections serve as an adequate baseline activity to document the condition of frames, saddles, and
ring foundations, and the results of the SVP inspections are maintained at CCNPP. [Reference 2,
Page 6-5] The results of the SVP baseline did not identify any active ARDMSs for the frames and saddles
inspected, and the follow-on activities are adequate for continued aging management. The SVP baseline for
ring foundations found radial cracks in the concrete rings for some of the tanks that were inspected, but the
impact of these cracks on the structural adequacy of the anchorage was judged to be insignificant in the
SVP evaluations. Follow-on activities are adequate for continued aging management for the ring
foundations. [Reference 2, Pages 6-11 and 6-12] The purpose, scope, bases, etc., for the SVP are
described above in the subsection, Group 2 - Aging Management Programs.

Frames and saddles are also subject to baseline inspection under the ISI Program. These completed ISIs
serve as an adequate baseline activity to document the condition of component supports, and the results of
the ISIs are maintained at CCNPP. [Reference 2, Pages 5-4 and 6-11] The purpose, scope, bases, etc., for
the ISI are described above in the subsection, Group 1 - Aging Management Programs.
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The results of the SVP baseline and the continual ISIs concluded that no additional actions, other than
follow-on activities discussed below, are needed. [Reference 2, Pages 6-11 and 6-12]

Follow-on Activities

Because the SVP was a one-time occurrence, the commodity approach for component supports also relies
on the ongoing site activities for managing aging of component supports. [Reference 2, Page 1-2]

The follow-on activities for aging management of the frames, saddles, and ring foundation component
supports will be system engineer walkdowns, the Control of Shift Activities Program, and the Ownership of
Plant Operating Spaces Program. [Reference 2, Page 4-2] The purpose, scope, bases, etc., for these
programs are described above in the subsection, Group 1 - Aging Management Programs.

Based on the results of baseline inspections completed per the existing ISI Program requirements, it was
determined that continuing ASME Section XI ISIs into the period of extended operation will also serve as
an adequate follow-on activity for frames and saddles subject to that program. [Reference 2, Page 5-4]

Group 6 - (Frames and Saddles / Ring Foundation for Flat-Bottom Vertical Tanks - Loading Due to
Thermal Expansion) - Demonstration of Aging Management

Based on the information presented above, the following conclusions can be reached with respect to loading
due to thermal expansion for frames, saddles, and ring foundations.

* Group 6 supports associated with components in the scope of license renewal are themselves
considered to be within the scope of license renewal because failure of these supports could lead to
failure of the supported plant component.

* Loading due to thermal expansion was determined to be a plausible ARDM for Group 6 supports.
The effects of the ARDM are loosening of bolted connections, weld crack initiation and growth,
component displacement or misalignment, and cracking of concrete that lead to loss of structural
adequacy and subsequent loss of strength of the component support. This effect, if left unmanaged,
could lead to loss of the intended function of the component supports and ultimately to failure of the
supported plant component under CLB conditions.

* Baseline discovery programs include elements that would enable these activities to discover the
effect of this plausible aging mechanism and to determine the appropriate level of follow-on aging
management activities.

* Follow-on discovery activities include ISIs, system engineer walkdowns, the control of shift
activities, and the ownership of plant operating spaces. These activities include elements that would
ensure discovery of the effects of this plausible aging mechanism and require corrective action and
actions to prevent recurrence of problem conditions, as appropriate. Group 6 supports within the
scope of license renewal are subject to follow-on discovery activities.

*  The discovery aging management activities (ISIs, SVP inspections, system engineer walkdowns, the
control of shift activities, and the ownership of plant operating spaces) detect and correct any
adverse effects of loading due thermal expansion.
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Therefore, there is reasonable assurance that the effects of aging will be adequately managed such that the
frames, saddles, and ring foundations will be capable of performing their structural support function
consistent with the CLB during the period of extended operation.

Group 7 - Frames and Saddles (inside containment) / LOCA Restraints: Stress Corrosion Cracking
of High Strength Bolts

Group 7 includes frames and saddles for safety injection tanks and LOCA restraints for the pressurizer. In
addition to general corrosion discussed in Group 2, these type of supports are subject to age-related
degradation of anchor bolting due to stress corrosion cracking because of the bolting material in use for
these supports. [Reference 2, Pages 2-4; 2-9; 2-10, Note 2; Pages 6-11 and 6-12]

Group 7 - (Frames and Saddles (inside containment) / LOCA Restraints - Stress Corrosion Cracking
of High Strength Bolts) - Materials and Environment

Frames, saddles, and LOCA restraints are constructed of structural steel with anchor bolting of various
grades of steel as specified for the particular design. Frames, saddles, and LOCA restraints for a limited
number of tanks, vessels, and heat exchangers contain relatively high strength anchor bolting and are,
therefore, subject to stress corrosion cracking. These supports are located inside the Containment Building.
Environmental conditions for frames, saddles, and LOCA restraints are identical to those described above,
for “Piping Supports.” [Reference 2, Pages 6-11 and 6-12]

Group 7 - (Frames and Saddles (inside containment) / LOCA Restraints - Stress Corrosion Cracking
of High Strength Bolts) - Aging Mechanism Effects

Industry experience has shown that high strength bolting (i.e., those with yield strength greater than
150 ksi) installed in some Nuclear Steam Supply System applications could be subject to stress corrosion
cracking in a humid environment. The only two types of high strength bolting that can be found in anchor
bolt applications at CCNPP are A354 and A490. Specifically, A354 bolting was used in the reactor vessel,
pressurizer, and safety injection tank anchor bolts; and A490 bolting was used in the steam generator
supports. (Note that reactor vessel and steam generator supports were not included in the Component
Supports Commodity Evaluation.) Therefore, stress corrosion cracking is only plausible for pressurizer
and safety injection tank support bolting since these supports are the only applications with high strength
bolting in the scope of this commodity evaluation. [Reference 2, Pages 2-4 and 2-10]

Per UFSAR Section 5.1.2.3, pressurizer and safety injection tank support bolting is type A354 Grade BC.
Per EPRI report NP-5769 Table 4-1, this type of bolting has failed in similar applications in nuclear power
plants due to stress corrosion cracking. However, these failures occurred due to improper heat treatment of
the bolting during manufacture, or improper material supplied for this specification. Therefore, it is
unlikely that stress corrosion cracking will affect these bolts installed at CCNPP. Additionally, if any such
bolting were installed in improper applications, it would have failed due to stress corrosion cracking soon
after installation rather than after many years. These failures would have been detected by routine and
programmatic inspections, e.g., NRC IE Bulletins 79-02 and 79-14, and ISI. However, due to the industry
experience documented in the above referenced EPRI report, stress corrosion cracking is considered to be
plausible for pressurizer support bolting and safety injection tank support bolting only. [Reference 2,
Pages 2-4, 3-16; and Reference 2, Page 2-10, Notes 2, 6]
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As shown in Table 3.1-3, stress corrosion cracking of high strength bolts is considered to be plausible for
frames, saddles inside containment, and LOCA restraints. [Reference 2, Page 2-9] The pressurizer
support bolting is categorized under LOCA restraints, and the safety injection tank support bolting is
categorized under frames and saddles inside containment.

The resultant aging effects would be cracking and failure of bolt material. If this aging mechanism were
left unmanaged, the effects could progress to the point of insufficient support afforded to the components
and/or allowing excessive movement of the components. This failure of the component supports’ intended
function could, in turn, lead to failure of supported component function under CLB conditions.
[Reference 2, Pages 5-4 and 6-11]

Group 7 - (Frames and Saddles (inside containment) / LOCA Restraints - Stress Corrosion Cracking
of High Strength Bolts) - Methods to Manage Aging Effects

Mitigation

The effects of stress corrosion cracking of high strength bolts have been mitigated as much as practical by
the original selection of materials. The only reported instances of stress corrosion cracking in this material
were associated with improper heat treatment or improper material. If such conditions existed at CCNPP,
failures would have been experienced soon after installation rather than after many years. Therefore, it is
not necessary to provide any additional specific mitigation methods. [Reference 2, Pages 2-4 and 2-10]

Discovery

The effects of stress corrosion cracking of high strength bolting are observable in the form of cracking and
failure of bolt material. These conditions would be readily observable during a visual inspection.
[Reference 2, Page 5-4]

Group 7 - (Frames and Saddles (inside containment) / LOCA Restraints - Stress Corrosion Cracking
of High Strength Bolts) - Aging Management Program(s)

Mitigation:

There are no CCNPP programs credited for mitigation of stress corrosion cracking of high strength bolts.

Discovery

For discovery, the level of aging management activity needed for each category of component supports is
determined based on the condition observed during a baseline walkdown of a representative sample of
supports of each category. Therefore, discovery activities are discussed in two categories, baseline
activities and follow-on aging management activities. The as-found condition during the baseline
walkdown dictates the level of follow-on aging management needed for the support type. [Reference 2,
Page 6-1 through 6-5]

Baseline Walkdowns

Loss-of-coolant accident restraints (pressurizer support bolting) are subject to baseline inspection under the
ISI Program. These completed ISIs serve as an adequate baseline activity to document the condition of
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these component supports, and the results of the ISIs are maintained at CCNPP. [Reference 2, Page 6-12]
The purpose, scope, bases, etc., for the ISI are described above in the subsection, Group 1 - Aging
Management Programs.

For the frames and saddles (safety injection tank support bolting), an inspection of the safety injection tank
anchor bolting is required. This inspection will be performed using Section XI ISI procedures and
techniques even though safety injection tanks are not within normal Section XI ISI scope. This additional
sampling baseline walkdown will inspect the safety injection tank anchor bolts for active ARDMs and will
document the condition of the anchor bolting. The inspections will be conducted in accordance with the ISI
criteria stated above in the subsection, Group 1 - Aging Management Programs. [Reference 2, Page 6-11]

Follow-on Activities

Based on the results of baseline inspections completed per the existing ISI Program requirements, it was
determined that continuing ASME Section XI ISIs into the period of extended operations will also serve as
an adequate follow-on activity for LOCA restraints (pressurizer support bolting) subject to that program.
[Reference 2, Page 5-4]

For frames and saddles (safety injection tank support bolting), the results of the additional baseline
walkdowns described above will determine the extent of aging management practices needed for these
supports. [Reference 2, Page 6-11]

Group 7 - (Frames and Saddles (inside containment) / LOCA Restraints - Stress Corrosion Cracking
of High Strength Bolts) - Demonstration of Aging Management

Based on the information presented above, the following conclusions can be reached with respect to stress
corrosion cracking of high strength bolts for frames, saddles, and LOCA restraints.

* Group 7 supports associated with components in the scope of license renewal are themselves
considered to be within the scope of license renewal because failure of these supports could lead to
failure of the supported plant component.

» Stress corrosion cracking of high strength bolts was determined to be a plausible ARDM for the
specific Group 7 supports discussed above. The effects of the ARDM are cracking and failure of
bolt material that lead to loss of structural adequacy and subsequent loss of strength of the
component support. These effects, if left unmanaged, could lead to loss of the intended function of
the component supports and ultimately to failure of the supported plant component under CLB
conditions.

* Baseline discovery programs include elements that would enable these activities to discover the
effect of this plausible aging mechanism and to determine the appropriate level of follow-on aging
management activities. The Group 7 supports are either covered by these baseline inspections or
additional baseline inspections will be conducted.

* Follow-on discovery activities include continued ISIs and follow-on actions dependent on the results
of the additional baseline walkdowns. These activities include elements that would ensure discovery
of the effects of this plausible aging mechanism and require corrective action and actions to prevent
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recurrence of problem conditions, as appropriate. Group 7 supports within the scope of license
renewal are subject to follow-on discovery activities.

*  The discovery aging management activities (ISIs, additional baseline walkdowns) detect and correct
any adverse effects of stress corrosion cracking of high strength bolts.

Therefore, there is reasonable assurance that the effects of aging will be adequately managed such that the
frames, saddles, and LOCA restraints will be capable of performing their structural support function
consistent with the CLB during the period of extended operation.

3.1.3 Conclusion

The programs discussed for aging management of component supports are listed in the following table.
These programs are (or will be for new programs) administratively controlled by a formal review and
approval process. As demonstrated above, these programs will manage the aging mechanisms and their
effects such that the intended function of the Component Supports will be maintained consistent with the
CLB during the period of extended operation.

The analysis/assessment, corrective action, and confirmation/documentation process for license renewal is
in accordance with QL-2, “Corrective Actions Program.” QL-2 is pursuant to 10 CFR Part 50,
Appendix B, and covers all structures and components subject to AMR.
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TABLE 3.1-4
LIST OF AGING MANAGEMENT PROGRAMS FOR COMPONENT SUPPORTS

Program(s)

Credited For

Existing

Snubber Visual Inspection Surveillances

Follow-on discovery activity for snubber
supports within the scope of this commodity
evaluation. Applies to Group 1.

Existing

Plant Engineering Guideline on System
Walkdowns (PEG-7)

Control of Shift Activities (NO-1-200)

Ownership of Plant Operating Spaces (NO-
1-107)

Follow-on discovery activities for component
supports covered by completed SVP
walkdowns, and for component supports
inspected by Additional Baseline Walkdowns
(if no active ARDMs are found during
additional walkdowns). Applies to Groups 1
through 6.

Existing

Section XI ISI Program

Baseline and follow-on discovery activities for
component supports covered by this program.
Applies to Groups 1, 2, and 4 through 7.

Modified

Preventive Maintenance Checklists

Follow-on discovery activity for containment
air cooler fans (metal spring isolators and
fixed bases inside containment). Applies to
Group 2.

New

ARDI Program

Baseline walkdown and follow-on activities for
24 inaccessible  piping supports  outside
containment. Plausible ARDMs for these
supports are general corrosion, loading due to
hydraulic vibration, and loading due to thermal
expansion. Applies to Group 1.

New

Additional Baseline Walkdowns

Baseline discovery activity for the component
supports not covered or only partially covered
by the SVP or the ISI Program, where
conditions prevented extrapolation of results to
cover these component supports. Applies to
Groups 1, 2, and 7.

New

Plant Modification

Modification of Control Room HVAC air
handler supports to replace elastomer isolators
with spring-type isolators. Applies to Group
3.
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3.1A Piping Segments that Provide Sructural Support

This is a section of the Baltimore Gas and Electric Company (BGE) License Renewal Application (LRA)
addressing piping segments that provide structural support. This section should be reviewed in conjunction
with Section 3.1, Component Supports. The items in this section have been evaluated in accordance with
the Calvert Cliffs Nuclear Power Plant (CCNPP) Integrated Plant Assessment Methodology described in
Section 2.0 of the BGE LRA. These sections are prepared independently and will, collectively, comprise
the entire BGE LRA.

3.1A.1 Scoping
3.1A.1.1 Piping Segments that Provide Structural Support Commodity Scoping

Commodity Description/Conceptual Boundaries

The purpose of this section is to document the commodity approach used to evaluate the aging management
of the pipe beyond the safety-related/non-safety-related (SR/NSR) boundary to the first seismic restraint(s),
which provide the structural support for the functional boundary isolation valve(s) or isolation points.
Figure 3.1A-1 below is a simplified drawing that illustrates the piping of concern between points A and B.

< SR NSR >

Seismic

<Category I Non-Seismic

>

.. "
¢ PiPing of concern >

A

SR weld per seismic anchor or
equivalent

code

Figure 3.1A-1 (simplified)
(* piping supports in this region are covered in Section 3.1 of the BGE LRA, Component Supports)

The SR/NSR functional boundary includes a transition in safety and, in some cases, piping classifications.
The structural integrity of the boundary valve, which functions as the system pressure boundary, must not
be compromised. Therefore, the system’s seismic structural boundary extends beyond the valve to the first
seismic anchor or equivalent. In some instances, the valve itself may be anchored. However, in most
cases, the anchor is beyond the valve; and the support system includes the piping segments that provide
structural support for the boundary valve. Collectively, these components act as a single “support system.”
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These components ensure the integrity of the SR/NSR functional boundary under all design basis loading
conditions.

The design loading conditions for these piping segments include factors such as dead loads, thermal loads,
and seismic loads. Supporting information for loading conditions of specific supports is maintained onsite.
[Reference 1, Appendix SA] Basic design basis information for piping segments is discussed in UFSAR
Chapters 1 (Principal Architectural and Engineering Criteria for Design) and 5A (Structural Design Basis).

Intended Functions

The piping segments beyond SR/NSR boundaries have the intended function of providing structural
support under all current licensing basis design loading conditions for SR components within the scope of
license renewal.

Piping Segments Requiring Aging Management Review

Because the intended function listed above is provided without moving parts or without a change in
configuration or properties, it is a passive intended function. Therefore, the piping segments between the
SR/NSR boundary and the seismic anchor are within the scope of license renewal and are also subject to
aging management review.

The scope of this section includes all piping segments beyond the SR/NSR functional boundary that
perform the intended function of providing structural support to the SR piping and boundary isolation valve
or isolation point (see Figure 3.1A-1).

All fluid systems containing SR piping are within the scope of license renewal, as shown in Table 3.1A-1.
These systems have the potential for SR/NSR functional boundaries with Seismic Category I boundaries
extending beyond them.
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TABLE 3.1A-1

SYSTEMS WITHIN THE SCOPE OF LICENSE RENEWAL WITH POTENTIAL FOR
CONTAINING PIPING SEGMENTS BEYOND SR/NSR BOUNDARIES
(CCNPP system numbers are shown in parentheses)

System Associated BGE LRA Section

(011) Service Water Cooling

(012) Saltwater Cooling

(013) Fire Protection

(015) Component Cooling

(019) Compressed Air

(023) Diesel Fuel Oil

(024) Emergency Diesel Generators

(029) Plant Heating

(036) Auxiliary Feedwater

(037) Demineralized Water/Condensate Storage
(038) Sampling System (Nuclear Steam Supply System)
(041) Chemical and Volume Control

(045) Feedwater

(046) Extraction Steam

(051) Plant Water

(052) Safety Injection

(053) Plant Drains

(061) Containment Spray

(064) Reactor Coolant

(067) Spent Fuel Pool Cooling

(069) Waste Gas

(071) Liquid Waste

(074) Nitrogen and Hydrogen

(077/79) Area and Process Radiation Monitoring
(083) Main Steam

Section 5.17
Section 5.16
Section 5.10
Section 5.3
Section 5.4
Section 5.7
Section 5.8
Section 5.5
Section 5.1
Section 5.10
Section 5.13
Section 5.2
Section 5.9
Section 5.12
Section 5.5
Section 5.15
Section 5.5
Section 5.6
Section 4.1
Section 5.18
Section 5.5
Section 5.5
Section 5.12
Section 5.14
Section 5.12

3.1A.2 Aging Management

The plausible age-related degradation mechanisms (ARDMs) for each piping segment beyond the SR/NSR
boundary are the same ARDMs as those identified in their respective fluid system discussions listed in
Table 3.1A-1. These are the ARDMs that could lead to degradation and the potential for loss of the
passive intended structural support function.

The piping segments beyond the SR/NSR boundary are classified as Seismic Category I up to and
including the first seismic anchor. Given the similarity of the piping materials for piping within the SR
pressure boundary, to those outside this boundary that are designed and maintained to SR requirements,
any material degradation identified on the pipe segments within the SR pressure boundary would lead to an
evaluation for generic implications on the NSR side of this boundary. In addition, the aging management
programs credited in the fluid systems listed in Table 3.1A-1 in conjunction with the CCNPP Corrective
Actions Program will ensure that the intended function of providing structural support to the SR pipe and
boundary isolation valves or isolation points will be maintained under current licensing basis design loading
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conditions during the period of extended operation. The programs for aging management of the fluid
systems listed in Table 3.1A-1 are referenced in previous BGE LRA submittals as noted in this table.

3.1A.3 Conclusion

The piping segments beyond the SR/NSR functional boundary will be managed by the programs already
credited in the Sections of the BGE LRA for the SR portion of the systems listed in Table 3.1A-1. These
programs will manage the aging mechanisms such that the intended structural function of the piping
segments beyond the SR/NSR boundary up to the first anchor point or equivalent will be maintained
consistent with the current licensing basis during the period of extended operation.

3.1A.4 Reference
1. “CCNPP Updated Final Safety Analysis Report,” Revision 21
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3.2 Fuel Handling Equipment and Other Heavy Load Handling Cranes

This is a section of the Baltimore Gas and Electric Company (BGE) License Renewal Application (LRA),
addressing Fuel Handling Equipment (FHE) and other Heavy Load Handling Cranes (HLHC). The FHE
and HLHC were evaluated as a “commodity” in accordance with the Calvert Cliffs Nuclear Power Plant
(CCNPP) Integrated Plant Assessment (IPA) Methodology described in Section 2.0 of the BGE LRA.
These sections are prepared independently and will, collectively, comprise the entire BGE LRA.

3.2.1 Fuel Handling Equipment and other Heavy Load Handling Cranes Commodity Scoping

The system level scoping results identified five systems within the scope of license renewal that are related
to FHE and HLHC. Because the only intended functions of these five systems are structural in nature,
these five systems are included in a commodity evaluation instead of being addressed individually in the
standard IPA process. The five systems are listed below: [Reference 1, page 68]

*  Spent Fuel Storage;

*  Refueling Pool;

* New Fuel Storage and Elevator;

*  Fuel Handling; and

*  Cranes
This section begins with a description of the five systems that are related to FHE and HLHC. The intended
functions of FHE and HLHC are listed and used to identify the components within the scope of license
renewal (i.e., those required to perform the intended functions). Finally, the components subject to Aging

Management Review (AMR) are identified and dispositioned in accordance with the CCNPP IPA
Methodology.

Representative historical operating experience pertinent to aging is included in appropriate areas to provide
insight supporting the aging management demonstrations. This operating experience was obtained through
key-word searches of BGE's electronic database of information on the CCNPP dockets, and through
documented discussions with currently assigned cognizant CCNPP personnel.

Commodity Description/Conceptual Boundaries

In general, the CCNPP IPA Methodology for structures addresses all structural support functions for
equipment housed by a particular structure. [Reference 1, Section 7.2.2] However, because of the effect
that their failure could have on plant operations, this section of the BGE LRA presents evaluations for
(a) components involved in fuel handling and transfer; and (b) cranes that routinely lift heavy loads over
safety-related components. There are five systems at CCNPP with components that comprise the FHE and
HLHC: Spent Fuel Storage, Refueling Pool, New Fuel Storage and Elevator, Fuel Handling, and Cranes.
[Reference 2]

*  Spent Fuel Storage: The Spent Fuel Storage System, also referred to as the spent fuel pool (SFP),
is divided into two halves and is located in the Auxiliary Building. The pool is constructed of
reinforced concrete and lined with stainless steel. Spent fuel assemblies are placed in stainless steel
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storage racks grouped in parallel rows. Cooling is provided by the SFP Cooling System.
[Reference 3, Section 9.7.2.1] Additional components in the SFP include the following:

Spent Fuel Shipping Cask Support Platform - The spent fuel shipping cask pit is located on the
Unit 1 side of the dividing wall in the SFP. The floor of the pit is equipped with an energy-
absorbing cask support platform that accommodates the various transfer casks used at CCNPP,
and provides a second level of protection for the floor of the SFP beyond that provided by the
single-failure-proof crane. The platform is comprised of a stainless steel shell that encloses an
aluminum honeycomb material which can absorb the impact energy of a spent fuel cask dropped
from the single-failure-proof crane. [Reference 3, Section 9.7.2.3]

Spent Fuel Pool Platform - The SFP platform is a portable work platform with removable
railings that provides an efficient work site for various maintenance activities involving fuel
assemblies. These have included repair of worn fuel assembly guide tubes, eddy current tests,
capsule exchanges, and fuel assembly reconstitution. The aluminum work platform is supported
by stainless steel structural members and can be located along the west wall of the north (Unit 1)
pool, or the east wall of the south (Unit 2) pool. [Reference 3, Section 9.7.2.8]

» Refueling Pool: The refueling pool is formed when the refueling cavity around the upper portion of
the reactor vessel (RV) is filled with water from the refueling water tank via the SFP cooling
pumps. The refueling pool is constructed of reinforced concrete and lined with stainless steel. The
refueling pool interfaces with the SFP via the fuel transfer tube, the Safety Injection System, and the
Spent Fuel Pool Cooling System. [Reference 4, Table 1] A four-cell incore instrumentation (ICI)
trash rack is located in the lower portion of each unit’s refueling canal adjacent to the upender
machine. Containers of discarded ICI waste or new/spent fuel assemblies are temporarily placed in
this stainless steel rack to facilitate handling during refueling. [Reference 3, Section 9.7.2.2]

* New Fuel Storage and Elevator: The New Fuel Storage and Elevator System consists of the new
fuel dry storage racks and the new fuel inspection machine (the new fuel inspection platform). It
does not include the new fuel elevator which is in the Fuel Handling System discussed below. The
new fuel inspection machine is located near the new fuel storage area. The machine is designed to
automatically check the straightness and sectional size of a fuel bundle through its full length.
[Reference 2, Section 1.1.1; Reference 5]

* Fuel Handling: The Fuel Handling System includes those components used to move fuel from the
time of receipt of new fuel to the storage of spent fuel in the SFP. The system includes:

New Fuel Elevator - The new fuel elevator lowers new fuel assemblies into the SFP where the
spent fuel handling machine (SFHM) is able to grapple and transfer the fuel to the desired pool
location. The new fuel elevator is located in the Unitl end of the SFP. [Reference 3,
Section 9.7.2.7]

Spent Fuel Handling Machine - The SFHM, also referred to as the fuel pool service platform, is
a bridge and trolley arrangement that rides on rails set in concrete on each side of the SFP. The
SFHM functions to transfer fuel between the storage locations in the SFP, the new fuel elevator,
the spent fuel inspection elevator, the SFP upending machine, or a spent fuel shipping cask, as
necessary. [Reference 3, Section 9.7.2.7]
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Fuel Upending Machines - There are two fuel upending machines for each unit, one in the
Containment Structure refueling pool and the other in the SFP. Each consists of a structural
steel support base from which an upending straddle frame is pivoted. The straddle frame
engages the fuel carrier. When the carriage with its fuel carrier is in position within the
upending frame, the pivots for the fuel carrier and the upending frame are coincident. Hydraulic
cylinders attached to both the upending frame and the support base rotate the fuel carrier
between a vertical and horizontal position, as required. [Reference 3, Section 9.7.3.2] During
the 1996 Unit 1 refueling outage, four fillet welds connecting structural members on the fuel
upending machine in the refueling pool failed. It was determined that original joint design,
original fabrication, and subsequent changes to machine operations led to low-cycle fatigue
failure of the welds. A nodal analysis of the fuel upending machine design determined that
addition of stiffeners at the weld joints and use of dual hydraulic cylinders for machine operation
would make future fatigue failure of these welds unlikely. These recommendations were
implemented for both fuel upending machines in Unit 2, and will be completed for the fuel
upending machines in Unit 1 prior to their next scheduled use in moving fuel. Since normal
service loads result in stresses that are far below the allowable stress range for the modified
stainless steel structural members, fatigue is not plausible for these FHE subcomponents.
[Reference 2, Attachment 6]

Transfer Carriage - The transfer carriage transports one or two fuel assemblies through the
transfer tube between the refueling pool and the SFP. The carriage is driven by stainless steel
cables connected to the carriage and through sheaves to its driving winches mounted below the
operating floor level. The fuel carrier is mounted on the carriage and is pivoted for tilting by the
upending machines. [Reference 3, Section 9.7.3.2]

Reactor Refueling Machine - The reactor refueling machine (RRM) is a traveling bridge and
trolley that spans the refueling pool and moves on rails. The bridge and trolley movement allow
coordinate location for the fuel handling mast and hoist assembly over the fuel in the core.
[Reference 3, Section 9.7.3.1] The RRM mast and hoist assembly is used for transporting and
positioning fuel assemblies in the core and over the upending machine in the refueling pool. The
RRM auxiliary hoist is used in conjunction with the control element assembly handling tool to
exchange control element assemblies within the reactor core during refueling. [Reference 3,
Section 9.7.3.3]

Spent Fuel Inspection Elevator - The spent fuel inspection elevator is similar to the new fuel
elevator, but is equipped with a fixed underwater periscope. Fuel assemblies are raised and
lowered in front of the periscope to permit fuel inspection. The spent fuel inspection elevator
has additional design features to prevent the hoist from raising fuel above the point where
adequate water for shielding is available. The spent fuel inspection elevator is located in the
Unit 2 end of the SFP. [Reference 3, Section 9.7.2.7; Reference 6]

* Cranes: The Crane System consists of all cranes, monorails, and hoisting and jib equipment at
CCNPP. This includes approximately 85 cranes, which can be grouped into three types: overhead
gantry cranes, monorail systems and underhung cranes, and overhead hoists. The mechanical
components of the Crane System include overhead monorail systems, cranes, monorail tracks,
carriers or trolleys, motor-driven electric hoist carriers, gears, hoists, hooks, bridges, and lift-drop
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sections. Electrical components include motors, connectors, contactors, electric lift and drop
sections, motor starters, and control panels. [Reference 2, Section 1.1.1]

In addition to the components described above, this section of the BGE LRA addresses the structural load
handling devices designed to transfer the loads of the RV head to the polar crane (PC). These items are the
RYV cooling shroud (part of the Primary Containment Heating and Ventilating System -- see Section 5.11 of
the BGE LRA), and the RV head lift rig (part of the Reactor Vessel Internals System -- see Section 4.3 of
the BGE LRA). [Reference 2, Section 1.1.1; Reference 4, Table 1]

Scoped Structures and Components and Their Intended Functions

The FHE and HLHC is in scope for license renewal based on 10 CFR 54.4(a). The following intended
functions of the FHE and HLHC were determined based on the requirements of §54.4(a)(1) and (2) and in
accordance with the CCNPP IPA Methodology Section 7.2.2: [Reference 2]

*  Provide structural and/or functional support to safety-related equipment;

* Provide structural and/or functional support to non-safety-related equipment whose failure could
directly prevent satisfactory accomplishment of any of the intended safety-related functions; and

*  Support single-failure-proof criteria for lifting heavy loads over the SFP.
No intended functions of the FHE and HLHC were determined based on the requirements of §54.4(a)(3).

Components Subject to AMR

The IPA procedure was used to identify all components that provided at least one of the structural intended
functions listed above. From all components in the five systems that comprise this commodity, those that
are subject to AMR were determined as follows:

*  Structural components and subcomponents that perform the first function listed above are the Spent
Fuel Cask Handling Crane ([SFCHC] discussed separately below), the SFP (reinforced concrete
and steel liner), the refueling pool (reinforced concrete and steel liner), the fuel transfer tube (steel
liner), the spent fuel shipping cask support platform, and storage racks for new fuel, spent fuel, and
ICI waste. [Reference 2, Attachment 2] These items are classified as safety-related in the CCNPP
Quality List, and are required to meet Seismic Category I criteria because they must remain
functional before, during, or after a safe shutdown earthquake. [Reference 7, pages 46, 57, 58, 68,
82, and 83]

e Structural subcomponents of the following items perform the second function listed above:
[Reference 2, Attachment 2]

The SFP Platform;

The equipment involved in fuel handling and transfer (i.e., the spent fuel inspection elevator, the
new fuel elevator, the fuel upending machines, the RRM, and the SFHM);

The load handling equipment used for RV head removal/installation (i.e., the RV head lift rig
and the RV cooling shroud); and
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Those cranes at CCNPP that are subject to the general guidelines of NUREG-0612, “Control of
Heavy Loads at Nuclear Power Plants Resolution of Generic Technical Activity A-36” (i.e.,

the PC, the Intake Structure Semi-Gantry Crane (ISSGC), and the Transfer Machine Jib
Crane).

NOTE: These three cranes handle heavy loads (i.e., loads in excess of 1600 Ibs.) in the vicinity
of the RV, near spent fuel in the SFP, or in areas where a load drop may damage safe shutdown
or decay heat removal equipment. Other components in the Cranes System are excluded from
the restrictions of NUREG-0612 because (1) the lift points and the safe shutdown equipment
are adequately separated; or (2) the largest load lifted is not a heavy load. [Reference 3,
Section 5.7]

These items are functionally non-safety-related, but must be considered safety-related on a
structural basis only. They are categorized as Seismic II/I at CCNPP because their failure or
excessive movement could cause failure of a safety-related structure, system, or component.
[Reference 7, pages 62, 68, 82, 83, and 92]

* Structural subcomponents of the SFCHC perform the first and third functions listed above.
[Reference 2, Attachment 2] This crane is designed in accordance with the single-failure-proof
criteria of NUREG-0554, “Single Failure Proof Cranes for Nuclear Power Plants,” and NUREG-
0612. [Reference 3, Section 5.7]

Per the license renewal rule, “. . . Structures and components subject to an aging management review shall
encompass those structures and components (i) That perform an intended function, as described in §54.4
without moving parts or without a change in configuration or properties . . . and (ii) That are not subject to
periodic replacement based on a qualified life or specified time period . . . ” The scoping process
determined that some structural devices, such as drums, hydraulic cylinders, and wheels, performed their
intended function(s) while in motion. Such devices were considered to be active subcomponents and were
eliminated from AMR. [Reference 2, Attachment 1] It was conservatively assumed that no structural
components or subcomponents in the FHE and HLHC were replaced based on time or qualified life.
[Reference 1, page 69]

Based on the results of the process described above, the portion of the FHE and HLHC that is within the
scope of license renewal and subject to AMR includes 57 structural components and their supports.
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Some of the FHE and HLHC components were already addressed for their structural intended function(s)
as parts of the buildings in which they are housed in Section 3.3 of the BGE LRA, and are therefore not
covered in this section. These components are listed below:

e PC Girders;

*  SFCHC Rail/Support Girders;

» Refueling Pool Reinforced Concrete;

* Refueling Pool Stainless Steel Liner;

e Fuel Transfer Tube Stainless Steel Liner;
*  Spent Fuel Pool Reinforced Concrete;

*  Spent Fuel Pool Stainless Steel Liner;

*  Spent Fuel Pool Storage Racks; and

* New Fuel Storage Racks.

The remaining 48 components, listed in Table 3.2-1, are subject to AMR and are evaluated within this
section.

Baltimore Gas and Electric Company may elect to replace components for which the AMR identifies that
further analysis or examination is needed. In accordance with the License Renewal Rule, components
subject to replacement based on qualified life or specified time period would not be subject to AMR.

3.2.2 Aging Management

The list of potential Age-Related Degradation Mechanisms (ARDMs) identified for the FHE and HLHC
components is given in Table 3.2-1, with plausible ARDMs identified by a check mark (v') in the
appropriate component row. [Reference 2, Tables 4-1 and 4-3] For efficiency in presenting the results of
these evaluations in this report, ARDM/component combinations are grouped together where there are
similar characteristics and the discussion is applicable to all components within that group. Table 3.2-1
also identifies the group to which each ARDM/component combination belongs. The following groups
have been chosen for the components of the FHE and HLHC:

Group 1: General Corrosion/Oxidation for FHE and HLHC carbon steel components (i.e., all
except the RV cooling shroud structural support members);

Group 2: General Corrosion/Oxidation and Corrosion due to Boric Acid for the RV cooling
shroud structural support members;

Group 3: Fatigue for the PC rails; and
Group 4: Fatigue, Wear, and Mechanical Degradation/Distortion for wire rope.
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TABLE 3.2-1
POTENTIAL AND PLAUSIBLE ARDMs FOR THE FHE AND HLHC SYSTEM
General Pitting / Scc/ Elevated Stress Mechanical | ¢orrosion
FHE/HLHC Components Corrosion | Crevice | IGSCC/ MIC Temp- | Irradiation | oo, con | Fatigue Wear Degrada- due to
/ Oxidation [ Corrosion IGA erature tion / Boric Acid
Distortion
Spent Fuel Shipping Cask SS Support Platform
ICI Trash Racks SS Structural Members
Spent Fuel Pool Platform SS Structural Members
Spent Fuel Inspection Elevator subcomponents (Unit 2 only):
* SS Structural Members
* SS Hoisting Ropes v'(4) v'(4) v'(4)
New Fuel Elevator subcomponents (Unit 1 only):
* SS Structural Members
* SS Hoisting Ropes v'(4) v'(4) v'(4)
Fuel Upending Machine and Transfer Carriage subcomponents:
* SS Structural Members
* SS Hoisting Ropes & Drive Cables v'(4) v'(4) v'(4)
RRM subcomponents:
» CS Rails, Clips, Spacers, Bolts & Stops v (1)
 CS Bridge End Trucks & Axles v (1)
» CS Bridge Girders v (1)
* CS Trolley Rails v (1)
 CS Trolley Structural Members V(1)
* CS Auxiliary Hoist Frame V(1)
* SS Hoisting Ropes v'(4) v'(4) v'(4)
SFHM subcomponents:
» CS Rails, Clips, Spacers, Bolts & Stops v (1)
 CS Bridge End Trucks & Axles v (1)
 CS Bridge Girders v (1)
* CS Trolley Rails v (1)
* CS Trolley Structural Support Members V(1)
* SS Hoisting Ropes v'(4) v'(4) v'(4)
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TABLE 3.2-1 (continued)
POTENTIAL AND PLAUSIBLE ARDMs FOR THE FHE AND HLHC SYSTEM

General Pitting / Scc/ Elevated Stress Mechanical | ¢orrosion
FHE/HLHC Components Corrosion | Crevice | IGSCC/ MIC Temp- | Irradiation | oo, con | Fatigue Wear Degrada- due to
/ Oxidation | Corrosion IGA erature ‘tlon / Boric Acid
Distortion
SFCHC subcomponents:
* CS Crane Rails, Clips, Bolts & Stops v (1)
» CS Bridge End Trucks v (1)
 CS Bridge Girders v (1)
+ CS Trolley Rails v (1)
» CS Trolley Structural Support Members v (1)
+ IPS Hoisting Ropes (Main Hoist) V(1) v (4) v (4) v'(4)
+ SS Hoisting Ropes (Auxiliary Hoist) v (4) v (4) v'(4)
PC subcomponents:
* CS Crane Rails, Clips, Bolts & Stops v (1) v (3)
(Rails
only)
» CS Bridge End Trucks v (1)
 CS Bridge Girders v (1)
* CS Trolley Rails v (1)
* CS Trolley Structural Support Members v (1)
» Alloy Steel Hoisting Ropes V(1) Y4 V4 v(4)
ISSGC subcomponents:
» CS Rails, Clips, Bolts & Stops v (1)
» CS Gantry End Trucks V(1)
 CS Gantry Structural Members v (1)
 CS Bridge Girders v (1)
* CS Trolley Structural Support Members v (1)
* CS Trolley Rails v (1)
« IPS Hoisting Ropes V(1) v (4) v (4) v'(4)
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TABLE 3.2-1 (continued)
POTENTIAL AND PLAUSIBLE ARDMS FOR THE FHE AND HLHC SYSTEM

General Pitting / Scc/ Elevated Stress Mechanical | ¢orrosion
FHE/HLHC Components Corrosion | Crevice | IGSCC/ MIC Temp- | Irradiation | oo, con | Fatigue Wear Degrada- due to
/ Oxidation | Corrosion IGA erature ‘tlon / Boric Acid
Distortion
Transfer Machine Jib Crane subcomponents:
* CS Structural Members V(1)
» CS Bolts v (1)
* SS Hoisting Ropes v'(4) v'(4) v'(4)
Load Handling Equipment used for RV Head Removal/Installation:
* RV Head Lift Rig v (1)
* RV Cooling Shroud CS Structural Support v(2) v(2)
Components
Hooks for all HLHC V(1)
v' - indicates plausible ARDM determination Components ARDMs
(#) - indicates the group(s) in which the FHE - Fuel Handling Equipment IGA - Intergranular Attack
ARDM/component combination is evaluated HLHC - Heavy Load Handling Cranes IGSCC - Intergranular Stress Corrosion Cracking
ICI - Incore Instrumentation MIC - Microbiologically-Induced Corrosion
ISSGC - Intake Structure Semi-Gantry Crane SCC - Stress Corrosion Cracking
PC - Polar Crane
RRM - Reactor Refueling Machine Materials
RV - Reactor Vessel CS - Carbon Steel
SFCHC- Spent Fuel Cask Handling Crane IPS - Improved Plow Steel
SFHM - Spent Fuel Handling Machine SS - Stainless Steel
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The following is a discussion of the aging management demonstration process for each group identified
above. It is presented by group and includes a discussion of materials and environment, aging mechanism
effects, methods of managing aging, aging management program(s), and aging management demonstration.

Group 1 - (general corrosion/oxidation for FHE and HLHC carbon steel components) - Materials
and Environment

The components of the FHE and HLHC for this group are fabricated of various grades of steel.
[Reference 2, Attachment 3] Austenitic stainless steel and nickel-base alloys are quite resistant to general
corrosion/oxidation. [Reference 2, Attachment 5] Therefore, general corrosion/oxidation is considered a
potential ARDM only for those components constructed of carbon steel, improved plow steel, or alloy steel.

Except for the ISSGC, the structural components in Group 1 are exposed to climate-controlled
environments inside the Containment and Auxiliary Buildings. Inside Containment, the maximum design
relative humidity and ambient air temperature for normal plant operations are 70% and 120°F,
respectively. [Reference 8, page 62] In the Auxiliary Building, components in this group are subjected to
a maximum design temperature of 110°F, with a maximum relative humidity of 70%. [Reference 8§,
pages 54 through 59] Some FHE and HLHC components are located near the SFP, where condensation in
the presence of oxygen could lead to oxidation. Additionally, some places can harbor pockets of liquids
that may be inaccessible for visual inspection without removing interference. Carbon steel located in these
areas may be subjected to more severe local environments. [Reference 2, Attachment 6]

The ISSGC is subjected to the outdoor environment above the Intake Structure. There is no heavy industry
nearby CCNPP to add chemicals to the atmosphere but, due to the close proximity of the Chesapeake Bay,
the ISSGC could be exposed to condensation and saltwater. [Reference 2, Attachment 6; Reference 3,
Sections 2.8 and 2.10]

Since corrosion was considered a potential degradation mechanism for all structural steel components, its
effects were considered in the original design of the FHE and HLHC components. As a result, all exposed
structural steel surfaces of these components in the Containment, Auxiliary Building, and Intake Structure
received a protective coating during the construction phase. [References9 through 17] Additionally,
lubricants were specified for improved plow steel and alloy steel hoisting ropes. [References 10 and 14]

Group 1 - (general corrosion/oxidation for FHE and HLHC carbon steel components) - Aging
Mechanism Effects

General corrosion/oxidation is the thinning of metal by chemical attack at its surface by an aggressive
environment of moisture and oxygen. Steel corrodes in the presence of moisture and oxygen as a result of
electrochemical reactions. Initially, the exposed steel surface reacts with oxygen and moisture to form an
oxide film as rust. Once the protective oxide film has been formed and if it is not disturbed by erosion,
alternating wetting and drying, or other surface actions, the oxidation rate will diminish rapidly with time.
Chlorides increase the rate of corrosion by increasing the electrochemical activity. [Reference 2,
Attachment 5; Reference 18, Attachment 1]

Corrosion products such as hydrated oxides of iron (rust) form on exposed, unprotected surfaces of the
steel and are readily visible. The affected surface may degrade to such an extent that visible perforation
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may occur. In the case of exposed surfaces of FHE and HLHC carbon steel components with protective
coatings, corrosion may cause the protective coatings to lose their ability to adhere to the corroding surface.
For wire rope, scrubbing (i.e., rubbing against itself, sides of sheaves, or other objects) may cause removal
of the lubricant. In these cases, damage to the coatings can be visually detected well in advance of
significant degradation of the steel. Additionally, some carbon steel components could be exposed locally
to elevated temperatures (e.g., areas close to motors), which would not affect component function, but may
cause the coatings to fail (e.g., paint flaking, lubricant drying out) and allow oxidation to occur.
[Reference 2, Attachment 6]

The outdoor saltwater atmosphere has affected the protective coatings of structural members of the ISSGC.
Visual inspections of the ISSGC revealed considerable corrosion on carbon steel surfaces where protective
coatings had deteriorated. [Reference 2, Attachment 6] The results of such visual inspections are
documented and corrective actions taken to repair the surfaces, as needed.

If general corrosion/oxidation is left unmanaged for an extended period of time, the resulting loss of carbon
steel material could lead to the inability of the structural components identified in Table 3.2-1 to perform
their intended functions under current licensing basis (CLB) design loading conditions. [Reference 2,
Attachment 5]

Group 1 - (general corrosion/oxidation for FHE and HLHC carbon steel components) - Methods to
Manage Aging

Mitigation: The effects of corrosion cannot be completely prevented, but they can be mitigated by
minimizing the exposure of external surfaces of steel to an aggressive environment and protecting the
external surfaces with paint, lubricant, or other protective coating. Coatings serve as a protective layer,
preventing moisture and oxygen from directly contacting the steel surfaces. [Reference 2, Attachment 6]

Discovery: The effects of general corrosion/oxidation of carbon steel are detectable by visual inspection.
A visual examination by a person familiar with the components can be used to determine general
mechanical and structural condition and check for rust. Observing that significant degradation of
protective coatings has not occurred is an effective method to ensure that corrosion has not affected the
intended function of the structural component. Since the coating does not contribute to the components’
intended functions, degradation of the coating provides an alert condition that triggers corrective action
before corrosion that affects the components’ ability to perform its intended function can occur. The
degradation of the protective coating that does occur can be discovered and monitored by periodically
inspecting the carbon steel structural components. Corrective action for failed protective coatings and any
actual metal degradation can be carried out as necessary. [Reference 2, Attachment 6]
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Group 1 - (general corrosion/oxidation for FHE and HLHC carbon steel components) - Aging
Management Program(s)

Mitigation: The exposed metal surfaces of carbon steel structural components are covered by protective
coatings that mitigate the effects of corrosion. The discovery programs discussed below verify that the
protective coatings of carbon steel structural components are maintained.

Discovery: Periodic inspection of carbon steel structural FHE and HLHC components for the effects of
general corrosion/oxidation is controlled through a combination of existing and modified operations and
maintenance programs.

The Calvert Cliffs Operating Manual, NO-1-201, establishes the requirements for implementing
and using Operating Instructions as approved, preplanned methods of conducting operations.
[Reference 19] The CCNPP Performance Evaluation Program, NO-1-203, has been established to
perform periodic operational checks and obtain readings to determine equipment performance, as
determined by manufacturers’ recommendations, System Engineers’ recommendations, and
operating needs. [Reference 20] These programs address controls for activities conducted as part
of daily shift operations, and apply to operators and others who interact with them. [Reference 21]

The Performance Evaluation Program provides for checks of the SFHM, RRM, and associated
components prior to refueling campaigns (i.e., defuel/refuel or fuel shuffle). The checks for the
SFHM are also performed every 90 days. [References 22 and 23] Calvert Cliffs procedure
PE 0-81-1-0-Q directs performance of checks in accordance with OI-25A, “Spent Fuel Handling
Machine,” which requires performing a walkdown for foreign material and cleanliness, inspecting
the SFHM and associated equipment for damaged, corroded, or deteriorated parts, and checking
cleanliness of rail surfaces. [Reference24] PE 0-81-2-O-C directs performance of checks in
accordance with OI-25C, “Refueling Machine,” which requires the same activities for each unit’s
RRM. [Reference 25]

As part of the plant’s administrative procedures hierarchy, the Operating Manual and the
Performance Evaluation Program have been evaluated by the Nuclear Regulatory Commission
(NRC) as part of its routine licensee assessment activities. The plant’s nuclear operations
procedures have numerous levels of controls and reviews, including assignment of responsibility for
conducting performance evaluations as required, reviewing all the evaluations for accuracy and
completeness, and analyzing data for trends, if applicable. Specific responsibilities are assigned to
BGE personnel for monitoring these programs through periodic audits. These controls provide
reasonable assurance that the associated activities will continue to be an effective method of
monitoring the FHE for the effects of general corrosion/oxidation. [References 19, 20, and 21]

For activities involving load handling at CCNPP, minimum requirements for inspection and testing
of load handling equipment are established by MN-1-104, “Load Handling.” In addition to a visual
inspection prior to each use, this procedure directs establishment of an annual inspection schedule
for visual inspection of cranes, hoists, and wire rope, as well as non-destructive examination (NDE)
of hooks for load handling equipment. [Reference 26, Sections 5.7.A.2 and 5.8.A] All inspections
are done by qualified operators who have been trained according to American National Standards
Institute (ANSI) requirements applicable to the type of crane being inspected. [Reference 26,
Section 5.1.B] Periodic inspection results must be documented, and deficiencies that would affect
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the handling capacity of the equipment, including deformed, cracked, or corroded members, as well
as damaged wire rope, must be corrected (through repair or replacement) prior to further use.
[Reference 26, Sections 5.8.B and 5.8.C] The procedures in effect at CCNPP comply with
NUREG-0612 and the applicable ANSI standards for control of heavy loads. [Reference 27]

The Transfer Machine Jib Crane is used to raise the fuel transfer carriage out of the SFP. This is
an infrequent operation which has not been performed to date. [Reference 28] In accordance with
MN-1-104, testing and inspection of this crane is required prior to initial use. Inspection results
must be documented, and deficiencies that would affect the handling capacity of the equipment,
including deformed, cracked, or corroded members, must be repaired prior to further use.
[Reference 26, Sections 5.7.A.3 and 5.8.C]

* The CCNPP Preventive Maintenance Program, MN-1-102, has been established to maintain plant
equipment, structures, systems, and components in a reliable condition for normal operation and
emergency use, minimize equipment failure, and extend equipment and plant life. The program
covers all preventive maintenance activities for nuclear power plant structures and equipment within
the plant, including those preventive maintenance activities applicable to the cranes, monorails, and
hoisting and jib equipment within the scope of license renewal. [Reference 29]

Preventive Maintenance Tasks are automatically scheduled and implemented in accordance with
Preventive Maintenance Program procedures. [Reference 29] The following tasks implement the
requirements of MN-1-104 by directing periodic visual inspections and/or NDE for the listed FHE

and HLHC components:
00992009 for the SFCHC [References 30 and 31]
10992010, 20992002 for Unit 1, Unit 2 PCs [References 32 and 33]
10992007 for the ISSGC [References 34 and 35]

10642031, 20642030 for Unit 1, Unit 2 RV head lift rigs [Reference 36]

These preventive maintenance tasks will be modified to specify the applicable carbon steel
subcomponents and explicitly present inspection requirements for discovery of degraded coatings
and material loss that may be caused by general corrosion/oxidation. [Reference 2, Attachment 8]

The CCNPP Corrective Action Program is used to take the necessary corrective actions to ensure
that the applicable components will remain capable of performing their intended functions under all
CLB loading conditions.

The Preventive Maintenance Program has been evaluated by the NRC as part of its routine licensee
assessment activities. The plant Maintenance Program also has had numerous levels of
management review, all the way down to the specific implementation procedures. Specific
responsibilities are assigned to BGE personnel for evaluating and upgrading the Preventive
Maintenance Program, and for initiating program improvements based on system performance.
[Reference 29] These assessments and controls provide reasonable assurance that the Preventive
Maintenance Program will continue to be an effective method of managing the effects of general
corrosion/oxidation on carbon steel FHE and HLHC components.
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Group 1 - (general corrosion/oxidation for FHE and HLHC carbon steel components) -
Demonstration of Aging Management

Based on the information presented above, the following conclusions can be reached with respect to general
corrosion/oxidation of carbon steel FHE and HLHC components:

e The carbon steel components listed in Table 3.2-1 provide structural and/or functional support to
safety-related equipment or to non-safety-related equipment whose failure could directly prevent
satisfactory accomplishment of safety-related functions. Those components associated with the
SFCHC also support single-failure-proof criteria for lifting heavy loads over the SFP. These
functions must be maintained under CLB design loading conditions.

* FHE and HLHC components are exposed to moisture and oxygen in their installed locations.

*  Carbon steel, improved plow steel, and alloy steel corrode in the presence of moisture and oxygen,
which leads to a loss of material. This could eventually result in inability of the affected
components to perform their intended function(s).

*  Coatings, specified during original construction, mitigate the effects of corrosion by providing a
protective layer that prevents moisture and oxygen from contacting the steel.

*  Periodic inspection of the FHE and HLHC components under the Performance Evaluation Program,
and the load handling procedure, as applicable, detects general corrosion/oxidation of carbon steel
components and degradation of their protective coatings, documents unsatisfactory conditions, and
initiates appropriate corrective action.

* Existing preventive maintenance tasks will be modified to provide for periodic visual inspection of
applicable FHE and HLHC components, with specific requirements to detect the effects of general
corrosion/oxidation of carbon steel subcomponents. This ensures that corrective actions will be
taken such that there is a reasonable assurance that structural functions will be maintained.

Therefore, there is a reasonable assurance that the effects of general corrosion/oxidation will be managed
for the carbon steel FHE and HLHC components listed in Table 3.2-1 such that they will be capable of
performing their intended functions, consistent with the CLB, during the period of extended operations.

Application for License Renewal 3.2-14 Calvert Cliffs Nuclear Power Plant



ATTACHMENT (1)

APPENDIX A - TECHNICAL INFORMATION
3.2 - FUEL HANDLING EQUIPMENT AND OTHER HEAVY LOAD HANDLING
CRANES

Group 2 - (general corrosion/oxidation and corrosion due to boric acid for the RV cooling shroud
structural support members) - Materials and Environment

The RV cooling shroud structural support members are bolted to the RV head and are fabricated of carbon
steel. [References 16 and 17] Inside Containment, the maximum design relative humidity for normal plant
operations is 70%. [Reference 8, page 62] The design maximum temperature around the RV cooling
shroud structural support members is 150.6°F. [Reference 8, page 19] Condensation in the presence of
oxygen could lead to oxidation. Additionally, some internal portions of the RV cooling shroud can harbor
pockets of liquids that may be inaccessible for visual inspection without removing interference. Carbon
steel located in these areas may be subject to more severe local environments. [Reference 2, Attachment 6]
The bolted connections at the interface of the RV head and the RV cooling shroud structural support
members are not normally exposed to borated water because they are all external to the vessel, but they
may be exposed to boric acid as a result of leakage at the RV head penetrations. [Reference 2,
Attachment 5]. Therefore, general corrosion/oxidation and corrosion due to boric acid are considered
potential ARDMs for the RV cooling shroud structural support members.

Group 2 - (general corrosion/oxidation and corrosion due to boric acid for the RV cooling shroud
structural support members) - Aging Mechanism Effects

Carbon steels are particularly susceptible to significant acceleration of general corrosion effects (described
in Subsection Group 1, Aging Mechanism Effects, above) when exposed to boric acid in the concentrations
present in primary coolant. Leakage of boric acid from RV head penetrations can result in the formation of
concentrated deposits of boric acid in the form of crystals at the anchorage of the RV cooling shroud due to
evaporation caused by the very high external temperature of the RV head. The consequences of this
damage are loss of load-carrying cross-sectional area and weakened structural integrity. [Reference 2,
Attachment 5]

Visual inspections of the RV head, which are performed during refueling outages, have found boric acid
crystallization at the bolted connections between the RV cooling shroud structural support members and the
RV head. [Reference 2, Attachment 6] Boric acid crystals discovered at a weep hole in the bottom of the
RV cooling shroud during an inspection of the Unit 2 RV head in April 1993 were found to be the result of
leakage from a defective seal weld in a modified control element assembly pressure housing. There was no
sign of RV head degradation as a result of the leak, and repairs were completed promptly. [Reference 37,
Section 7.1]

If either general corrosion/oxidation or corrosion due to boric acid is left unmanaged for an extended period
of time, the resulting loss of carbon steel material could lead to the inability of the RV cooling shroud
structural support members to perform their intended function under CLB design loading conditions.
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Group 2 - (general corrosion/oxidation and corrosion due to boric acid for the RV cooling shroud
structural support members) - Methods to Manage Aging

Mitigation: The effects of corrosion cannot be completely prevented, but they can be mitigated by
minimizing the exposure of external surfaces of steel to an aggressive environment and protecting the
external surfaces with paint or other protective coating. Coatings serve as a protective layer, preventing
moisture and oxygen from directly contacting the steel surfaces. [Reference 2, Attachment 6]

Boric acid corrosion can be mitigated by minimizing leakage. The susceptible area (i.e., the RV cooling
shroud anchorage to the RV head) can be periodically observed for signs of borated water leakage, and
appropriate corrective action can be initiated as necessary to eliminate the leakage, clean spill areas, and
assess any corrosion. [Reference 2, Attachment 6]

Discovery: The effects of general corrosion/oxidation and corrosion due to boric acid on the RV cooling
shroud structural support members can be discovered through a program of visual inspection of the RV
head area. Inspection of the RV cooling shroud, with special attention to the bolted connections at the
interface of the RV head and the RV cooling shroud, could identify general corrosion and/or residue from
boric acid leakage and result in corrective actions being taken before corrosion could degrade the intended
function of the RV cooling shroud structural support members. [Reference 2, Attachment 8]

Group 2 - (general corrosion/oxidation and corrosion due to boric acid for the RV cooling shroud
structural support members) - Aging Management Program(s)

Mitigation: The CCNPP Boric Acid Corrosion Inspection (BACI) Program (MN-3-301, Reference 38) can
mitigate the effects of boric acid corrosion through timely discovery of leakage of borated water and
removal of any boric acid residue that is found. This program requires visual inspection of the components
containing boric acid for leaks, and the removal of any boric acid leakage from component surfaces. The
BACI Program also verifies that the protective coatings that mitigate corrosion of the RV cooling shroud
structural support members are maintained. [Reference 2, Attachment 8] Further details on the BACI
Program are discussed in the Discovery subsection below.

Discovery: Discovery of boric acid leakage is ensured by the BACI Program. [Reference 38] This
program also requires investigation of any leakage or corrosion that is found. A visual examination of
external surfaces is performed for components containing boric acid, including the RV head penetrations.
This program will be modified to specify examinations during each refueling outage of: (a) the RV cooling
shroud anchorage to the RV head for evidence of boric acid leakage; and (b) all RV cooling shroud
structural support members for general corrosion/oxidation. [Reference 2, Attachment §]

The Inservice Inspection Program required the establishment of the BACI Program to systematically ensure
that boric acid corrosion does not degrade the primary system boundary. [Reference 39, Section 5.8.A.1]
The program controls examination, test methods, and actions to minimize the loss of structural and
pressure-retaining integrity of components due to boric acid corrosion. [Reference 39, Section 3.0.C] The
basis for the establishment of the program is Generic Letter 88-05, “Boric Acid Corrosion of Carbon Steel
Reactor Pressure Boundary Components in PWR Plants.” [Reference 38, Section 1.1]
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The scope of the program is threefold in that it: (a) identifies locations to be examined; (b) provides
examination requirements and methods for the detection of leaks; and (c) provides the responsibilities for
initiating engineering evaluations and the necessary corrective actions. [Reference 38, Section 1.2]

During each refueling outage, designated personnel perform walkdown inspections to identify and quantify
any leakage found at specific locations inside the Containment and in the Auxiliary Building. The inservice
inspection ensures that all components where boric acid leakage has been documented previously are also
examined in accordance with the requirements of this program. A second inspection of these components is
performed prior to plant startup (at normal operating pressure and temperature) if leakage was identified
previously and corrective actions were taken. [Reference 38, Sections 5.1 and 5.2] If either leakage or
corrosion is discovered, issue reports are generated in accordance with CCNPP procedure QL-2-100,
“Issue Reporting and Assessment,” to document and resolve the deficiency. Corrective actions address the
removal of boric acid residue and inspection of the affected components for general corrosion. If general
corrosion is found on a component, the issue report provides for evaluation of the component for continued
service and corrective actions to prevent recurrence. [Reference 38, Section 5.3]

The BACI Program is subject to periodic internal assessment activities. Internal audits are performed to
ensure that activities and procedures established to implement the requirements of 10 CFR Part 50,
Appendix B, comply with BGE’s overall Quality Assurance Program. These audits provide a
comprehensive independent verification and evaluation of quality-related activities and procedures. Audits
of selected aspects of operational phase activities are performed with a frequency commensurate with their
strength of performance and safety significance, and in such a manner as to assure that an audit of all
safety-related functions is completed within a period of two years. [Reference 40, Section 1B.18]

The BACI Program has evolved to account for operational experience. For example, both CCNPP Units
have had occurrences of boric acid leakage through the ICI flange connections. [Reference 41,
Attachment page 2] Additionally, boric acid crystals discovered at the bottom of the RV cooling shroud
were found to be the result of leakage from a defective seal weld in a modified control element assembly
pressure housing. [Reference 37, Section 7.1] The BACI Program existed at the time of these events, but
only required specific inspection for leaks at the beginning and end of each outage; it did not address leaks
discovered outside of normal inspections. [Reference 41, Attachment page 3] As a corrective action, the
BACI Program was revised to ensure that all boric acid leaks are evaluated and to specify the minimum
qualification level for inspectors evaluating boric acid leaks. Apparent leaks are documented in issue
reports by the individual discovering the leak. The reports are then routed to the inservice inspection group
for closer inspection and evaluation by a qualified inspector. This approach provides for more boric acid
leakage inspection coverage, while still ensuring that appropriately qualified individuals assess and quantify
any resultant damage.

The corrective actions taken as a result of the programs described above will ensure that the RV cooling
shroud structural support components remain capable of performing their intended function under all CLB
conditions during the period of extended operation.
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Group 2 - (general corrosion/oxidation and corrosion due to boric acid for the RV cooling shroud
structural support members) - Demonstration of Aging Management

Based on the information presented above, the following conclusions can be reached with respect to general
corrosion/oxidation and corrosion due to boric acid for the RV cooling shroud structural support members:

* The RV cooling shroud structural support members provide structural and/or functional support to
non-safety-related equipment whose failure could directly prevent satisfactory accomplishment of
safety-related functions. This function must be maintained under CLB design loading conditions.

* The RV cooling shroud structural support members are fabricated from carbon steel, and the bolted
connections at the interface of the RV head and the RV cooling shroud structural support members
may be exposed to boric acid leakage from RV head penetrations. They are also exposed to
moisture and oxygen in their installed locations.

* Carbon steel corrodes in the presence of moisture and oxygen, which leads to a loss of material.
Carbon steels are particularly susceptible to significant acceleration of general corrosion effects
when exposed to boric acid in the concentrations present in primary coolant.

*  Coatings, specified during original construction, mitigate the effects of corrosion by providing a
protective layer that prevents moisture and oxygen from contacting the steel.

*  The CCNPP BACI Program will be modified to manage the effects of general corrosion/oxidation
and boric acid leakage for the RV cooling shroud structural support members. This program will
ensure that leakage and corrosion are discovered and that appropriate corrective action is taken.

Therefore, there is a reasonable assurance that the effects of general corrosion/oxidation and corrosion due
to boric acid for the RV cooling shroud structural support members will be managed such that they will be
capable of performing their intended function consistent with the CLB during the period of extended
operations.

Group 3 - (fatigue for PC rails) - Materials and Environment

The PC rails are fabricated of carbon steel and installed inside Containment, where the maximum design
relative humidity and ambient air temperature for normal plant operations are 70% and 120°F,
respectively. [Reference 2, Attachment 3; Reference 8, page 62] The rail mountings utilize a “tight fit”
type of design to properly restrain the rail against its design loads. Three rail mounting options are
available to connect the PC rails to the crane girder, and any combination of rail connection options can be
used. [Reference 42] The PC rails were assembled in sections with expansion joints that allow the rail
sections to expand and contract without binding. Extra rail mountings are used at each expansion joint to
maintain proper alignment and ensure transfer of load between sections.

When a lifted load is applied, lateral loading causes uplift along the inside of the rail. Torsion and bending
are produced about both axes, in combination with a localized stress field in the vicinity of the load. As the
load is transferred between rail sections, stress cycles are experienced. It has been conservatively assumed
that cracks in the PC rails would propagate under repeated application of lifted loads. Therefore, fatigue is
considered a potential ARDM for the PC rails.
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Group 3 - (fatigue for PC rails) - Aging Mechanism Effects

Fatigue is a common degradation of structural members produced by periodic or cyclic loadings that are
less than the maximum allowable static loading. Fatigue damage results in progressive, localized structural
change in materials that have been subjected to fluctuating stresses and strains. Low-cycle fatigue involves
a low frequency of high-level, repeated loads. The number of cycles is usually less than 10° for steel
structures. [Reference 18, Attachment 1]

Fatigue of steel structures is initiated by plastic deformation within a localized region of the structure. A
non-uniform distribution of stresses through a cross-section may cause a stress level to exceed the yield
point within a small area, and cause plastic movement after the number of stress reversal cycles reaches the
material’s endurance limit. Such conditions will eventually produce a minute crack. The localized plastic
movement further aggravates the non-uniform stress distribution, and further plastic movement causes the
existing crack to grow. [Reference 43, Appendix T]

Short PC rail sections installed at the expansion joints contain flame-cut holes that go through the end of
each rail section on either side of the expansion joint. These holes were made during installation to permit
use of standard splice bars, joint bar bolts, and spring washers with the short PC rail sections, if necessary.
[Reference 44] The flame-cut holes result in a non-uniform distribution of stresses through the
cross-section of the PC rails, and cracks have been found running radially from flame-cut holes at
expansion joints in both Units 1 and 2. These indications were determined to be quench cracks resulting
from the hole-burning operation during installation. Since these sections of the PC rails are subject to
repeated loading whenever the PC is used for lifting loads, low-cycle fatigue is considered plausible for the
PC rails. This aging mechanism, if unmanaged, could result in unstable crack growth under CLB design
loading conditions such that the PC rails may not be able to support the lifted loads.

Group 3 - (fatigue for PC rails) - Methods to Manage Aging

Mitigation: Standard PC rail sections were supplied from the steel mill with chamfered holes through the
web to permit use of splice bars, if necessary. [References 44 and 45] Cracking has not been observed at
any of the holes in the standard PC rail sections at CCNPP, and cracking is considered to be likely only at
the flame-cut holes in the short PC rail sections. Center-punching the ends of identified cracks or repairing
identified cracks by weld buildup can mitigate the effects of low-cycle fatigue by relieving the stress
concentration at the flame-cut holes. Alternately, some or all of the short PC rail sections can be replaced.

Discovery: The effects of fatigue for the PC rails are detectable by visual inspection and NDE. Periodic
examination can discover cracks resulting from fatigue, monitor growth of previously identified cracks,
verify the effectiveness of crack repairs, and initiate appropriate corrective action prior to failure of the PC
rails.

Group 3 - (fatigue for PC rails) - Aging Management Program(s)

Mitigation: In 1992, indications of cracking at six flame-cut holes in the short PC rail sections at the
expansion joint at azimuth 177° in Unit 1 were identified during visual examination and quantified using
magnetic-particle testing. A fracture mechanics evaluation in 1993 concluded that the peak stress intensity
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at these holes would exceed the critical stress intensity for unstable crack propagation under maximum
design loading conditions. The results of this evaluation prompted repair of the cracks using weld buildup
in 1994.

During the 1997 refueling outage, magnetic-particle testing revealed five flame-cut holes at four separate
expansion joints in Unit 2, with at least one crack indicated. An engineering evaluation is in progress, with
recommendations to base any needed repair/replacement of the PC rails on the results of a fracture
mechanics evaluation. [Reference 46]

Discovery: Periodic inspection of the PC rails for the effects of fatigue and the effectiveness of corrective
actions is controlled through the existing Preventive Maintenance Program. Preventive Maintenance Tasks
10992001 and 20992000, "Perform NDE on Polar Crane Rails," are automatically scheduled and
implemented in accordance with MN-1-102. [Reference 29] These tasks direct visual inspection of the PC
rails, and subsequent NDE if there is evidence of cracking. [References 47 and 48] Currently, inspection
of the PC rails is performed on a four-to-six-year interval. [Reference 48] Results are evaluated against
prior inspection records to verify adequacy of weld repairs, identify trends, and determine the necessity for
future inspections. The CCNPP Corrective Action Program is used to take the necessary corrective
actions. The Preventive Maintenance Program is discussed further in subsection Group1 - Aging
Management Programs, above.

Group 3 - (fatigue for PC rails) - Demonstration of Aging Management

Based on the information presented above, the following conclusions can be reached with respect to fatigue
for the PC rails:

* The PC rails provide structural and/or functional support to the PC whose failure could directly
prevent satisfactory accomplishment of safety-related functions. This function must be maintained
under CLB design loading conditions.

e The PC rails are fabricated of carbon steel. Quench cracks at flame-cut holes in some sections of
the PC rails result in areas of high stress concentration.

* Low-cycle fatigue is a plausible ARDM for the PC rails because they are subject to repeated
loading and non-uniform distribution of stresses whenever the PC is used for lifting loads. If
unmanaged, this ARDM could result in unstable crack growth under CLB design loading conditions
such that the PC rails may not be able to perform their structural support function.

* Periodic inspection and NDE of the PC rails under the Preventive Maintenance Program will
monitor the effectiveness of weld repairs, detect crack growth due to fatigue, document
unsatisfactory conditions, and initiate appropriate corrective action.

Therefore, there is a reasonable assurance that the effects of aging will be adequately managed for the PC
rails such that they will be capable of performing their intended function consistent with the CLB during
the period of extended operation under all design loading conditions.
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Group 4 - (fatigue, wear, and mechanical degradation/distortion for wire rope) - Materials and
Environment

The construction materials for hoisting ropes and drive cables for the FHE and HLHC are listed in
Table 3.2-1. [Reference 2, Attachment 3] Stainless steel is used for wire rope that routinely comes in
contact with borated water in the SFP and refueling pools. [References 6, 11, 12, 14, 49, 50, and 51]
Improved plow steel, a high-quality, high-strength carbon steel, is used to fabricate the hoisting ropes for
the SFCHC main hoist and ISSGC. [References 10 and 14] Alloy steel is specified for the PC hoisting
ropes. [Reference 10] When not submerged in the SFP and refueling pools, wire rope is exposed to the
external environments discussed in subsection Group 1 - Materials and Environment, above. [Reference 2,
Attachment 6]

Group 4 - (fatigue, wear, and mechanical degradation/distortion for wire rope) - Aging Mechanism
Effects

Fatigue is a common degradation of structural members produced by periodic or cyclic loadings. Two
types of fatigue exist for structural components such as wire rope. Low-cycle fatigue involves a low
frequency of high-level, repeated loads. The number of cycles is usually less than 10° for steel structures.
[Reference 18, Attachment 1] High-cycle fatigue occurs when the component cyclical stresses (including
modifying factors such as stress concentrations and surface conditions) exceed the material fatigue strength
for the number of cycles. Fatigue damage results in cracking and breakage of individual wires and strands
that comprise the rope. Wire rope operating over sheaves and drums is subjected to cyclic bending
stresses. In normal operation, wire rope is also subjected to vibration in the form of wave action
characterized by either low-frequency or sharp, high-frequency cycles. The energy generated in the rope by
the wave action must be absorbed at some point (e.g., the end attachment, the tangent where the rope
contacts the sheave). [Reference 2, Attachment 5]

Wear results from relative motion between two surfaces and from the influence of hard, abrasive particles.
The most common result of wear is loss of material from one or both surfaces involved in the contact.
When bent over a sheave, a wire rope’s load-induced stretch causes it to rub against the groove. Abrasive
wear also occurs as individual wires and strands move within the wire rope itself while bent around the
sheave or drum. [Reference 2, Attachment 5]

Mechanical degradation/distortion of wire rope results from mechanical abuse during normal operation by
abnormal or accidental forces. Examples of abuses during normal operation include sudden release of
tension, rolling over sharp objects, layer-to-layer crushing resulting from improper drum winding, torsional
imbalances caused by sudden stops, and continuous pounding against other objects. [Reference 2,
Attachment 5]

Fatigue, wear, and mechanical degradation/distortion are all considered plausible for wire rope associated
with FHE and HLHC. All of these mechanisms result in a loss of load-carrying capacity. If unmanaged,
the wire rope and the associated FHE and HLHC could lose their ability to perform their intended functions
under the CLB design loading conditions. [Reference 2, Attachment 6]
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Group 4 - (fatigue, wear, and mechanical degradation/distortion for wire rope) - Methods to Manage
Aging

Mitigation: The effects of fatigue, wear, and mechanical degradation/distortion can be mitigated by proper
component design and material selection, and by operational practices that reduce the number and severity
of mechanical abuses on wire rope associated with the FHE and HLHC.

Discovery: The effects of fatigue, wear, and mechanical degradation/distortion on wire rope are detectable
by visual inspection. The physical appearance of the outer surfaces of a wire rope is a good indicator of its
condition. A visual examination by a person familiar with hoisting ropes and drive cables can be used to
identify gross damage and evidence of operational abuse. Under normal operation and in the absence of
corrosion and rope distortion, the extent to which wire surfaces are worn and the number and location of
broken wires can be used to estimate the remaining rope strength. Evaluation of any observed damage by a
trained inspector can determine whether continued use or replacement is appropriate. [Reference 52,
page 62]

Group 4 - (fatigue, wear, and mechanical degradation/distortion for wire rope) - Aging Management
Program(s)

Mitigation: There are no programs credited with mitigating the effects of these ARDMs for wire rope.

Discovery: Periodic inspection of wire rope associated with the FHE and HLHC for the effects of fatigue,
wear, and mechanical degradation/distortion is controlled through a combination of existing operations
inspections and maintenance programs. [Reference 2, Attachment §]

e The Calvert Cliffs Operating Manual and the Performance Evaluation Program are described in
subsection Group 1 - Aging Management Programs, above. In accordance with OI-25E, “Fuel
Transfer System,” the hoisting ropes and drive cables for the fuel upending machines and transfer
carriages are visually inspected for damage if the equipment has been secured for greater than
60 days, if a refueling campaign (i.e., defuel/refuel or fuel shuffle) is imminent, or as designated
following maintenance. [Reference 53] The Performance Evaluation Program provides for wire
rope inspection for the SFHM, RRM, the spent fuel inspection elevator, and the new fuel elevator
prior to refueling campaigns. The checks for the SFHM and the elevators are also performed every
90 days. [References 22, 23, and 54] Calvert Cliffs procedure PE 0-81-1-O-Q directs performance
of checks in accordance with OI-25A, which requires visual inspection of the hoisting rope while
running the hoist through the full length of travel. [Reference24] PE 0-81-2-O-C directs
performance of checks in accordance with OI-25C, which requires the same activities for the main
hoist on each unit’s RRM. [Reference 25] Visual inspection for damage to hoisting ropes in
accordance with OI-25B, “Fuel Elevators,” is directed by PE 0-81-3-O-Q for the spent fuel
inspection elevator and the new fuel elevator. [Reference 55]

* Calvert Cliffs procedure MN-1-104 is described in subsection Group 1 - Aging Management
Programs, above. The wire rope inspections specified in this procedure and implemented through
the Preventive Maintenance Program (below) require visual observation for gross damage
(e.g., kinking, crushing, unstranding, and birdcaging; general corrosion; dryness of lubricant;
scrubbing; evidence of heat damage; broken or cut wires). [Reference 26, Section 5.8.E.3]
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Prior to initial use of the Transfer Machine Jib Crane to handle heavy loads (e.g., the fuel transfer
carriage), a wire rope inspection is required as part of the testing and inspection discussed in
subsection Group 1 - Aging Management Programs, above. [Reference 26, Sections 5.7.A.3
and 5.8.F]

The CCNPP Preventive Maintenance Program is described in subsection Group 1 - Aging
Management Programs, above. The following Preventive Maintenance Tasks implement the
requirements of MN-1-104 by directing visual inspections of hoisting ropes and/or drive cables for
the listed FHE and HLHC components:

10812007, 20812009 for the Unit 1, Unit2 Fuel Upending Machines and Transfer
Carriages [Reference 56]

10812013, 20812014 for the Unit 1, Unit 2 RRM main hoists [Reference 57]

10992016, 20992010 for the Unit 1, Unit 2 RRM auxiliary hoists [Reference 58]

00992009 for the SFCHC [References 30 and 31]

10992010, 20992002 for Unit 1, Unit 2 PCs [References 32 and 33]

10992007 for the ISSGC [References 34 and 35]

When damage is discovered, a more detailed inspection is made, applying quantitative criteria from
industry standards for evaluation of wire rope condition. Continued use or replacement of damaged
wire rope is determined by a person qualified as Load Handling Engineer in accordance with
MN-1-104.

Group 4 - (fatigue, wear, and mechanical degradation/distortion for wire rope) - Demonstration of
Aging Management

Based on the information presented above, the following conclusions can be reached with respect to fatigue,
wear, and mechanical degradation/distortion for wire rope associated with the FHE and HLHC:

Wire rope, used to fabricate hoisting ropes and drive cables, provides structural and/or functional
support for the associated FHE and HLHC. Failure of wire rope could directly prevent satisfactory
accomplishment of safety-related functions that must be maintained under CLB design loading
conditions.

The construction materials for wire rope include stainless steel, improved plow steel, and alloy steel.

Fatigue and wear are plausible ARDMs for wire rope when used in load handling applications.
Mechanical degradation/distortion is plausible because of abnormal or accidental forces that may be
applied during normal operation. If unmanaged, these ARDMs could result in a loss of
load-carrying capacity such that the wire rope may not be able to perform its structural support
function under CLB design loading conditions.

Visual inspection of wire rope under the Calvert Cliffs Operating Manual, the Performance
Evaluation Program, the load handling procedure, and the Preventive Maintenance Program, as
applicable, evaluates the condition of hoisting ropes and drive cables for FHE and HLHC,
documents unsatisfactory conditions, and initiates appropriate corrective action.
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Therefore, there is a reasonable assurance that the effects of aging will be adequately managed for wire
rope associated with the FHE and HLHC such that they will be capable of performing their intended
functions, consistent with the CLB, during the period of extended operation under all design loading
conditions.

3.2.3 Conclusion

The aging management programs discussed for the FHE and HLHC are listed in Table 3.2-2. These
programs are administratively controlled by a formal review and approval process. As demonstrated
above, these programs will manage the aging mechanisms and their effects in such a way that the intended
functions of the components of the FHE and HLHC will be maintained during the period of extended
operation consistent with the CLB under all design loading conditions.

The analysis/assessment, corrective action, and confirmation/documentation process for license renewal is
in accordance with QL-2, “Corrective Actions Program.” QL-2 is pursuant to 10 CFR Part 50,
Appendix B, and covers all structures and components subject to AMR.
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Table 3.2-2
AGING MANAGEMENT PROGRAMS FOR THE FHE AND HLHC SYSTEM

Program Credited As
Existing | Operations Section Performance Program for discovery and management of general
Evaluations and associated Operating | corrosion/oxidation effects in carbon steel parts of
Instructions the SFHM, RRM, and associated components by
« PE 0-81-1-0-Q and OI-25A, “Spent performing periodic visual inspections. (Group 1)
Fuel Handling Machine” (procedure)
* PE 0-81-2-O-C and OI-25C,
“Refueling Machine” (procedure)
Existing | Load Handling Procedure, MN-1-104 | Program for discovery and management of general
corrosion/oxidation effects in carbon steel parts of
FHE and HLHC components by performing visual
inspections. (Group 1)
Program for discovery and management of fatigue,
wear, and mechanical degradation/distortion effects
in wire rope by performing visual inspections.
(Group 4)
Existing | Preventive Maintenance Tasks Program for discovery and management of fatigue
10992001 (20992000), "Perform effects in carbon steel PC rails by performing NDE.
NDE on Polar Crane Rails" (Group 3)
Existing | Operating Instructions and Operations | Program for discovery and management of fatigue,

Section Performance Evaluations, as

applicable

* OI-25A and PE 0-81-1-0-Q, “Spent
Fuel Handling Machine” (procedure)

* OI-25B and PE 0-81-3-O-Q, “Fuel
Elevators” (procedure)

* OI-25C and PE 0-81-2-O-C,
“Refueling Machine” (procedure)

* OI-25E, “Fuel Transfer System”
(procedure)

wear, and mechanical degradation/distortion effects
in wire rope for SFHM, spent fuel inspection and
new fuel elevators, RRM main hoists, and the Fuel
Upending Machines and Transfer Carriages,
respectively, by performing periodic visual
inspections. (Group 4)
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Table 3.2-2
AGING MANAGEMENT PROGRAMS FOR THE FHE AND HLHC SYSTEM

Program

Credited As

Existing

Preventive Maintenance Tasks:

* 10812007 (20812009), “Inspect and
Lubricate Fuel Transfer Cables,
Winches, and Drivers”

+ 10812013 (20812014), “Perform
NDE on Fuel Handling Machine
Crane Hook”

* 10992016 (20992010), “Perform
NDE on 45', 69' Containment and
Refueling Machine Crane Hooks”

* 00992009, “Inspect Auxiliary
Building Cask Handling Crane”

* 10992010 (20992002), “Lubricate
Containment Polar Cranes”

* 10992007, “Inspect Intake Structure
Gantry Crane”

Program for discovery and management of fatigue,
wear, and mechanical degradation/ distortion effects
in wire rope for the Fuel Upending Machines and
Transfer Carriages, RRM main hoists, RRM
auxiliary hoists, SFCHC, PCs, and ISSGC,
respectively, by performing visual inspections.
(Group 4)

Modified

Preventive Maintenance Tasks
(modified to explicitly present
inspection requirements):

* 00992009, "Inspect Auxiliary
Building Cask Handling Crane"

* 10992010 (20992002), "Lubricate
Containment Polar Cranes"

* 10992007, "Inspect Intake Structure
Gantry Crane"

* 10642031 (20642030), "Perform
Surface Examination on Head Lift
Rigll

Program for discovery and management of general
corrosion/oxidation effects in carbon steel parts of
the SFCHC, PC, ISSGC, and RV head lift rig,
respectively, by performing visual inspections.
(Group 1)

Modified

BACIT Program, MN-3-301

Program for discovery and management of general
corrosion/oxidation and corrosion due to boric acid
for the RV cooling shroud structural support
members by performing visual inspections. (Group 2)
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3.3A Primary Containment Structure

This is a section of the Baltimore Gas and Electric Company (BGE) License Renewal Application (LRA),
addressing the Primary Containment. The Primary Containment was evaluated in accordance with the
Calvert Cliffs Nuclear Power Plant (CCNPP) Integrated Plant Assessment (IPA) Methodology described in
Section 2.0 of the BGE LRA. These sections are prepared concurrently and will, collectively, comprise the
BGE LRA.

3.3A.1 Scoping

The IPA Methodology system level scoping describes conceptual boundaries for plant systems and
structures, develops screening tools which capture the 10 CFR 54.4(a) scoping criteria, and then applies
the tools to identify systems and structures within the scope of license renewal. The Primary Containment
consists of two categories of components, the Containment Structure and the Containment System. The
Containment Structure includes the majority of structural components such as beams, columns, walls, and
liners. The Containment System includes penetrations, hatches, air locks, and associated instrumentation.

For the Containment Structure, the component level scoping to determine which components are within the
scope of license renewal was accomplished utilizing the scoping process for structures as described in
Section 4.2 of the BGE IPA Methodology. This was done because the features and documentation of
structures are distinct from that of systems at CCNPP, and therefore, the component level scoping process
for structures differs from that applied to systems. In the structural component scoping process, scoping is
conducted using a generic listing of structural component types. Additional structural component types not
included in the generic listing because they are unique to the Containment Structure are also identified.
Scoping is implemented by determining which structural component types are required for performance of
the passive intended functions of the structure. The results of the Containment Structure scoping are
merged with the results of the Containment System scoping to present a combined scoping result for
Primary Containment.

For the Containment System, the component level scoping to determine which components are within the
scope of license renewal was accomplished utilizing the scoping process for systems as described in
Section 4.1 of the BGE IPA Methodology. This scoping step begins with a listing of passive intended
functions. Subsequently, component types are dispostioned as either only associated with active functions,
subject to replacement, or subject to AMR either in this section of the BGE LRA or another section. The
component level scoping includes a determination of which components are subject to aging management
review (AMR).

Representative historical operating experience pertinent to aging is included in appropriate areas to provide
insight supporting the aging management demonstrations. This operating experience was obtained through
key-word searches of BGE's electronic database of information on the CCNPP dockets and through
documented discussions with currently assigned cognizant CCNPP personnel.

Section 3.3A.1.1 presents the results of the structure/system level scoping, 3.3A.1.2 the results of the
component level scoping, and 3.3A.1.3 the results of scoping to determine components subject to an AMR.

3.3A.1.1 System Level Scoping

This section begins with a description of the Containment Structure and Containment System, which
includes the boundaries of the Primary Containment as it was scoped. A brief summary is presented of the
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overall operating experience related to aging. Finally, the results of the system level scoping process are
presented with a listing of intended functions of Primary Containment.

Description/Conceptual Boundaries

Figure 3.3A-1 is a simplified layout of site structures showing the structures that are within the scope of
license renewal. The CCNPP site arrangement consists of numerous structures that are shown on Updated
Final Safety Analysis Report (UFSAR) Figures 1-2 through 1-30, with further discussion of their design
features in Chapter 5. [Reference 1, Chapters 1 and 5; References 2, 3, and 4] A general description,
boundary, and design discussion of the Containment Structures and Containment System follows:
[Reference 1, Chapters 1, 5 and 8]

The twin Containment Structures are located northwest and southwest of the Auxiliary Building with a
connective boundary to the Auxiliary Building formed by the cylindrical shape of each Containment
Structure. Each Containment Structure houses a reactor and other Nuclear Steam Supply System
components consisting of steam generators, reactor coolant pumps, a pressurizer, and some of the reactor
auxiliaries that do not normally require access during power operation. The containment consists of a
shallow domed roof and a reinforced concrete cylinder that rests on a reinforced concrete foundation slab.
The concrete cylinder and dome incorporate a post-tensioned contraction design. A carbon steel liner is
attached to the inside of the Containment Structure to assure a high degree of leak tightness. There are
three personnel and equipment access openings in the containment: a two-door personnel air lock, a large
diameter single door equipment hatch, and a two-door personnel escape hatch. The primary containment
has numerous penetrations for piping and electrical connections. These penetrations are pressure-resistant,
leak-tight assemblies, which are welded to the containment liner. A fuel transfer tube penetration in the
containment is provided to permit fuel movement between the refueling pool in the containment and the
spent fuel pool in the Auxiliary Building. A normal and an emergency sump are provided in the
containment floor. [Reference 1, Section 1.2.5; Reference 5, Section 1-1]

The Containment Structure and its structural components provide structural/functional support and
shelter/protection to safety-related (SR) and non-safety-related equipment inside the Containment Structure.
The Containment Structure also serves as a pressure boundary or a fission product retention barrier to
protect public health and safety in the event of postulated Design Basis Events (DBEs). In addition, the
Containment Structure provides a missile, flood, and fire barrier for SR equipment. The boundary
addressed by this scoping and evaluation includes all in-containment structural components serving such
functions and components comprising the containment pressure boundary, but does not include commodity
items such as pipe supports and snubbers. [Reference 5, Section 1.1.2]

The Containment Structure is designed to withstand an internal pressure of 50 psig, a coincident concrete
surface temperature of 276°F, and limit leakage to no more than 0.20% by weight per day at the design
temperature and pressure. The Containment Structure is designated a seismic Category I structure and is
designed for all loading combinations described in Section 5A.3 of the UFSAR. [Reference 1,
Sections 1.2.5 and 5.1.1]
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The Containment System includes those components of the primary Containment Structure that are listed in
the CCNPP equipment list as individual components with unique equipment identifiers. Components
within the Containment System boundary include the following major component types: Penetration, Door,
Pressure Indicator, Pressure Switch, and Position Switch. The Containment System is in scope for license
renewal based on 10 CFR 54.4(a) criteria. The Containment System components perform one or more of
the following functions: provide closure on containment air lock and access/egress hatches, maintain
functionality of electrical components as addressed by the Environmental Qualification (EQ) Program, and
maintain the pressure boundary for the system. [Reference 6, Sections 1.1.2 and 1.1.3]

Containment penetrations range in size from the small closure pieces for electrical and piping penetrations
to larger components such as air locks and the equipment hatch. All containment penetrations are pressure
resistant, leak-tight, welded assemblies designed, fabricated and tested in accordance with the American
Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, Section III, Class B, Nuclear
Vessel Code. [Reference 1, Section 5.1.4.4]

The conceptual boundaries of this evaluation include the Containment Structure and all of its structural
components such as foundations, walls, slabs, and steel beams. Component supports that are connected to
the structural components are evaluated for the effects of aging in the Component Supports Commodity
Evaluation in Section 3.1 of the BGE LRA. Component supports are defined as the connection between a
system, or component within a system, and a plant structural member. An example of a component
support is the fixed base that supports a pump. The pump would be scoped with its respective system
evaluation. The component support is the fixed base that connects the concrete equipment pad to the
pump. The fixed base is scoped with the Component Supports Commodity Evaluation and the concrete
equipment pad is scoped with the evaluation for the structure. If anchor bolts are used, there is overlap
between the Component Supports Commodity Evaluation and the evaluation for the structural component.
Evaluations for structural components consider the effects of aging caused by the surrounding environment,
while the Component Supports Commodity Evaluation considered the effects of aging caused by the
supported equipment (thermal expansion, rotating equipment, etc.) as well as the surrounding environment.
Supports for structural components such as platform hangers are not “component supports” in this sense
because any support for a structural component is itself a structural component and is included in the scope
of its respective structure. [Reference 7, Section 1.1.1]

Cranes and fuel handling equipment that are connected to structures are evaluated for the effects of aging in
the Fuel Handling Equipment and Other Heavy Load Handling Cranes Commodity Evaluation in
Section 3.2 of the BGE LRA. The polar crane, reactor vessel head lift rig, transfer machine jib crane, fuel
upending machine, and reactor refueling machine were evaluated in the Cranes and Fuel Handling
Commodity Evaluation and are not included in this section. The polar crane girders are included herein.

Operating Experience

An inspection of the Unit 1 Primary Containment was performed in 1992 to support the license renewal
screening and AMR activities for the structures at CCNPP. The inspection was to evaluate the overall
condition of the Primary Containment. A representative sample of internal and external structural
components were examined, to the extent practical, in accordance with industry standards. The
methodology employed meets the intent of the industry standard, “Rules for Inservice Inspection,
Section XI, ASME Boiler and Pressure Vessel Code,” which gives rules for the inspection of concrete.
Under these rules, the exterior and interior surfaces of the Containment Structure and components in the
Containment System were found to be in good to excellent condition. The responsible engineer determined
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by visual examination that there is no evidence of damage or degradation sufficient to warrant further
evaluation or repair.

In 1997, during performance of the 20-year Technical Specification tendon surveillance on Unit 1
Containment Structure, broken wires were discovered. The discovery of broken wires initiated an
expansion of the vertical tendon inspection scope to perform visual inspection and lift-off testing on all
vertical tendons for Unit 1. At the completion of the expanded scope, a number of tendons were identified
as having severe corrosion (pitting greater than 0.003 inches) and/or broken wires. A root cause analysis
concluded that tendon wire failures and corrosion problems resulted from a combination of water and moist
air intrusion, and inadequate initial grease coverage of wires below the upper stressing washer. This
combination created a corrosive environment, which in turn, caused wire failure either by general corrosion
or by hydrogen-induced cracking. [References 8 and 9] Further details on tendon corrosion and other
operating experience is provided in the Group discussions, where appropriate.

System/Structure Scoping Results

The Containment Structure and the Containment System were both determined to be within the scope of
license renewal based on 10 CFR 54.4(a) as a result of executing the screening process described in
Section 3 of the BGE IPA Methodology. The following intended functions of the Primary Containment
were determined based on the requirements of §54.4(a)(1) and (2): [References 5, 6, 10, and 11]

1. Support a pressure boundary or a fission product retention barrier function to protect public health
and safety in the event of any postulated DBEs;

2. Provide shelter/protection to SR equipment (this function includes radiation protection for EQ
equipment and high energy line break-related protection equipment);

3. Provide structural and/or functional support to SR equipment;
4. Serve as a missile barrier (internal or external);

5. Provide structural and/or functional support to non-safety-related equipment whose failure could
directly prevent satisfactory accomplishment of any of the required SR functions; and

6. Provide flood protection barrier (internal flood event).

The following intended functions of the Containment Structure and Containment System were
determined based on the requirements of §54.4(a)(3): [References 5, 6, 10, and 11]

7. Provide rated fire barriers to confine or retard a fire from spreading to or from adjacent areas of
the plant;

8. Provide closure of containment air lock and access/egress hatches during a station blackout (active);
and

9. Maintain the functionality of electrical components as addressed by the EQ program.

3.3A.1.2 Component Level Scoping

During the scoping process, a list of generic structural component types were identified for the
Containment Structure. Additional structural component types, not included in the generic listing because
they are unique to the Containment Structure, were also identified. Each structural component type is a
category of components that is comprised of one or more structural components based on design and
function. A total of 34 structural component types were identified as within the scope of license renewal
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because they contribute to at least one of the intended functions of the Containment Structure. All of these
structural component types are addressed below in Section 3.3A.1.3. These structural component types
were further combined into the following four structural component categories based on their design and
materials. [References 5 and 10]

*  Concrete Components;

*  Structural Steel Components;

*  Architectural Components; and

e Unique Components (e.g., post-tensioning system, containment liner, refueling pool liner and

permanent cavity seal ring, and emergency sump cover and screen).

The components comprising the Containment System were identified through the CCNPP equipment
database. The purpose of the component level scoping was to identify all system components that support
one or more of the intended functions of the system. The intended functions of the Containment System are
Functions 1, 3, 8§, and 9 as listed above in section 3.3A.1.1. Components that support these intended
functions were categorized into the following three component types: [References 6 and 11]

Component Type Component Description
DOOR Air locks and equipment hatch
PEN Containment penetrations and fuel transfer tube
7S Limit switches

Some components in the Containment System are common to many other plant systems and have been
included in separate sections of the BGE LRA that address those components as commodities for the entire
plant. These components include the following: [Reference 6, Section 3.2]

»  Structural supports for piping, cables, and most components are evaluated for the effects of aging in
the Component Supports Commodity Evaluation in Section 3.1 of the BGE LRA. Supports for the
steam generators and pressurizer are evaluated in the Reactor Coolant System evaluation in
Section 4.1 of the BGE LRA. Supports for the reactor vessel are evaluated in the Reactor Pressure
Vessels and Control Element Drive Mechanisms/Electrical System in Section 4.2 of the BGE LRA.

* Electrical control and power cabling are evaluated for the effects of aging in the Cables Evaluation
in Section 6.1 of the BGE LRA.

3.3A.1.3 Components Subject to AMR

This section contains a discussion of structural component types for the Containment Structure and
Containment System that are subject to AMR. In accordance with Section 5.0 of the BGE IPA
Methodology, components that support only active functions, or that are subject to periodic replacement
based on a qualified life or specified time period do not require AMR. Tables 3.3A-1 and 3.3A-2 includes
the 44 component types for the Containment Structure and Containment System, respectively, and lists, by
function number, the passive intended function(s) that each one supports. [References 6 and 11]

Application for License Renewal 3.3A-6 Calvert Cliffs Nuclear Power Plant



ATTACHMENT (1)
APPENDIX A - TECHNICAL INFORMATION
3.3A - PRIMARY CONTAINMENT STRUCTURE

The intended functions of the Containment Structure are Functions 1 through 7 as listed above in
Section 3.3A.1.1. All of these intended functions are passive. Additionally, none of the structural
component types are subject to periodic replacement based on a qualified life or specified time period.
Therefore, all of the Containment Structure components that comprise the 37 structural component types
within the scope of license renewal require AMR. [Reference 5]

The intended functions of three of the seven Containment System component types, i.e., DOOR, PEN, and
7S, are Functions 1, 8, and 9 as listed above in Section3.3A.1.1. Function 8, provide closure of
containment air lock and access/egress hatches during a station blackout, is an active function performed
manually by an operator. This active function is the only intended function for component type ZS, limit
switches. Therefore, the component type ZS does not require AMR. [References 6 and 11]

The other component type that supports the active function is DOOR. The component type DOOR is
comprised of the containment personnel air lock, the containment emergency air lock, and the containment
equipment hatch. These components also have a passive intended function of the Containment System, so
they require AMR.

The containment personnel and emergency air locks and the equipment hatch are installed with resilient
gaskets to help assure a leak tight barrier for the Primary Containment Structure. The equipment hatch and
personnel air lock gaskets are currently scheduled for replacement every four years and are, therefore, not
subject to AMR. [References 12 and 13]

The emergency air lock gaskets are replaced based on condition. The gaskets are currently scheduled for
inspection every two years. The inspection is performed visually and any indication of nicks, tears, or
other damage is recorded. The door gasket is then measured to determine the amount of penetration,
i.e., the gasket protrusion as measured from the door face minus the door-face-to-bulkhead gap. If the
calculation results are unsatisfactory, the door mechanism is adjusted to account for the permanent set of
the gasket. When the permanent set becomes excessive, the gasket is replaced. Specific guidance is
provided to the tester to promote maximum sealing, prevent unnecessary wear, and avoid metal-to-metal
contact. The final results are verified by plant supervision. [Reference 14]

The periodic inspections discussed above lead to replacement of the emergency air lock gaskets based on
condition and provides reasonable assurance that the intended function of these gaskets will be maintained
in the period of extended operation. These inspections are called for by the CCNPP Preventive
maintenance Program.

The components that comprise the component type PEN are containment electrical penetrations,
containment mechanical penetrations, containment fuel transfer tube/bellows, and containment sump
recirculation penetrations. Each of these components have passive intended functions and require AMR. It
should be noted that some of the electrical penetrations that are required to support the EQ intended
function are partly addressed in Section 6.3, EQ, of the BGE LRA. General corrosion of these penetrations
is addressed in this section of the LRA and radiation damage and thermal damage are addressed in the EQ
section of the LRA.
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TABLE 3.3A-1

CONTAINMENT STRUCTURE COMPONENT TYPES REQUIRING AMR

Component Type

Applicable Function

Concrete (Including Reinforcing Steel)

Columns

Beams

Concrete Slabs and Equipment Pads

Elevated Floor Slabs

Cast-In-Place Anchors*

Grout

Sumps

Post-Installed Anchors*

Structural Steel

Columns*

-

Beams*

Baseplates*

Floor Framing*

Bracing*

Platform Hangers*

Decking*

Floor Grating*

Checkered Plates*

WIWIWIW[IW[W[W]|W]|W
(U3 AL R, RV, RO, RO, RO, RO, RO,

Stairs and Ladders*

W |

Architectural Components

Coatings (including galvanizing)

\9)

Partitions & Ceilings

Unique Components

Basemat Liner

1

Containment Liner

1

Concrete Basemat

1,2,3,4,5,6,7

Concrete Dome

1,2,3,4,5,7

Concrete Containment Wall

1,2,3,4,5,6,7

Primary Shield Wall

Secondary Shield Wall

Refueling Pool Concrete

Refueling Pool Liner

Refueling Pool Permanent Cavity Seal Ring (PCSR)

Removable Missile Shield

Post-Tensioning System

Trisodium Phosphate (TSP) Baskets*

Crane Girder*

Lubrite Plates*

Pipe Whip Restraints*

Emergency Sump Cover and Screen*

2,3

(#1-9) numbers correspond to the associated intended functions as listed in Section 3.3A.1.1

*

indicates that the component type is included under the heading “Steel Components” in Table 3.3A-3
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TABLE 3.3A-2
CONTAINMENT SYSTEM COMPONENT TYPES REQUIRING AMR

Component Type Applicable Function
Device Type PEN
Electrical Penetrations 1,9

Mechanical Penetrations

Fuel Transfer Tube/Bellows

Emergency Sump Recirculation Penetration
Device Type DOOR

Containment Personnel Air lock
Containment Emergency Air lock
Containment Equipment Hatch

[UNG NN N N

el L
oo [co oo

(#1-9) - numbers correspond to the associated intended functions as listed in Section 3.3A.1.
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3.3A.2 Aging Management

The list of potential Age-Related Degradation Mechanisms (ARDMs) identified for Containment Structure
and Containment System components is given in Tables 3.3A-3 and 3.3A-4, respectively, with plausible
ARDMs identified by a check mark (v') in the appropriate column. [Reference 5, Attachments 1 and 2;
Reference 6, Table 4-2]

For efficiency in presenting the results of these evaluations, structural component type/ARDM
combinations are grouped together where there are similar characteristics and the discussion is applicable
to the structural components within that group. Exceptions are noted where appropriate. Table 3.3A-2
also identifies the group to which each structural component type/ARDM combination belongs. The
following groups have been selected:

Group 1 - Corrosion of tendons/prestress losses;

Group 2 - Corrosion of steel;

Group 3 - Corrosion of the containment wall and dome liners;

Group 4 - Corrosion of the refueling pool liner and permanent cavity seal ring (PCSR); and

Group 5 - Weathering of grout.
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TABLE 3.3A-3
CONTAINMENT STRUCTURE COMPONENTS POTENTIAL AND PLAUSIBLE ARDMs

Potential ARDMs

Concrete
Columns

Concrete
Beams

Concrete Slabs &

Equipment Pads

Elevated
Floor Slabs

Grout

Sumps

Steel *
Components

Coatings

Post-Tensioning
System

Partitions
and Ceilin&

Freeze-Thaw

Leaching of Calcium Hydroxide

Aggressive Chemicals

Corrosion of Embedded Steel/Rebar

Shrinkage

Settlement

Corrosion of Steel

Y2

Corrosion of Liner and PCSR

Corrosion of Tendons

Y1)

Prestressing Losses

Y1)

Weathering

®)

Elevated Temperature

Irradiation

Fatigue

Potential ARDMs

Concrete
Dome

Concrete
Containment
Wall

Concrete
Basemat

Containment
Liner

Basemat
Liner

Refueling
Pool Liner
and PCSR

Refueling
Pool
Concrete

Shield
Wall

Primary

Secondary
Shield Walls

Removable
Missile
Shield

Freeze-Thaw

Leaching of Calcium Hydroxide

Aggressive Chemicals

Corrosion of Embedded Steel/Rebar

Shrinkage

Settlement

Corrosion of Steel

Corrosion of Liner

E)

Y (4)

Corrosion of Tendons

Prestress Losses

Weathering

Elevated Temperature

Irradiation

Fatigue

* Includes all items marked with an asterisk (*) in Table 3.3A-1
v Indicates that the ARDM is plausible for structural and system components

#)

Indicates the Group in which this component type/ARDM combination is evaluated
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TABLE 3.3A-4
CONTAINMENT SYSTEM COMPONENTS POTENTIAL AND PLAUSIBLE ARDMs

Potential ARDMs

Electrical
Penetrations

(non-EQ)

Mechanical
Penetrations

Fuel Transfer
Tube/Bellows

Containment Sump
Recirculation
Penetration

Containment
Personnel Air
lock

Containment
Emergency
Air lock

Containment
Equipment
Hatch

General corrosion/oxidation

Y2

Y2

Y2

Y2

Y2

Pitting/Crevice Corrosion

Irradiation-Assisted Stress Corrosion
Cracking

Stress Corrosion Cracking/Intergranular
Stress Corrosion Cracking (IGSCC)
/Intergranular Attack

Microbiologically Induced Corrosion

Thermal Aging

Hydrogen Damage

Low Cycle Fatigue

Stress Relaxation

v Indicates that the ARDM is plausible for structural and system components

#)

Indicates the Group in which this component type/ARDM combination is evaluated
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Settlement

Industry technical reports conclude that settlement is a potentially significant ARDM for pressurized water
reactor Containment Structures at some plants. [Reference 15, Section 5.5] Settlement occurs both during
construction and after construction. The amount of settlement depends on the physical properties of the
foundation material. [Reference 5, Appendix J] Excavation unloading and structural loading during
construction caused a small change in the void ratio of undisturbed soil. This change results in a very
small or negligible amount of time-dependent settlement. [Reference 1, Section 2.7.6.2; Reference 5,
Appendix J, Section 1.0] Compacted soil is subject to some degree of settlement in the first several months
after construction. [Reference 15, Section 4.5.3.1] Settlement directly related to construction work is
readily evident early in the life of the structure and is not considered to be an ARDM. Settlement may
occur during the design life of the structure from changes in environmental conditions, such as lowering of
the groundwater table. Sites with soft soil and/or sites with significant changes in underground water
conditions over a long period of time may be susceptible to significant settlement. [Reference 15,
Section 4.5.3.2] Concrete and steel structural members can be affected by differential settlement between
supporting foundations, within a building, or between buildings. Severe settlement can cause misalignment
of equipment and lead to overstress conditions within the structure. When buildings experience significant
settlement, cracks in structural members, differential elevations of supporting members bridging between
buildings, or both may be visibly detected. [Reference 5, Appendix J, Section 1.0] At CCNPP, long-term
settlement was determined to be not plausible for the Containment Structure based on the following
site-specific justification:

* The basemats for the Containment Structures are situated primarily on the site’s Miocene deposit,
which is an exceptionally dense soil that is capable of supporting loads on the order of 15,000 to
20,000 pounds per square foot (psf). [Reference 1, Section 2.7.3; Reference 5, Appendix J] The
ultimate bearing capacity of the foundation strata is in excess of 80,000 psf, and the allowable
bearing capacity is in excess of 15,000 psf. [Reference 1, Section 2.7.6.2] The design bearing
pressure of the basemat for the Containment Structure is 8,000 psf, which is about the same as the
removed overburden due to excavation. [Reference 5, Appendix J, Section 2.1]

* A permanent pipe drain system surrounding the plant is designed to maintain the groundwater table
below Elevation 10'-0", which minimizes the fluctuation of the groundwater table, thus providing
stable geological conditions around the Containment Structure. Stable geological conditions
minimize the susceptibility of the Containment Structure to settlement. [Reference 5, Appendix J,
Section 2.5]. The basemat for the Containment Structure is located between 1%- and 28-feet below
the groundwater table. [Reference 1, Section 2.7.3.2; Reference 1, Figure 5-3]

* The basemat for the Containment Structure tends to uniformly settle as a rigid body. Most of the
predicted '2-inch settlement is in terms of uniform settlement, which has no adverse effect on
structural components of the Containment Structure. Any differential settlement is expected to be
small and have negligible effect. [Reference 5, Appendix J, Section 2.4]

The following is a discussion of the aging management demonstration process for each group identified
above. It is presented by group and includes a discussion of materials and environment, aging mechanism
effects, methods of managing aging, aging management program(s), and aging management demonstration.
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Group 1 - corrosion of tendons/prestress losses - Materials and Environment

Corrosion of tendons and prestress losses are two separate ARDMs grouped together because they both
affect the containment Post-Tensioning System. The Post-Tensioning System is designed to contain a total
of 876 tendons, including 204 dome tendons, 468 hoop tendons, and 204 vertical tendons. Each tendon
was designed to contain ninety “4-inch-diameter steel wires (American Society for Testing and Materials
[ASTM] A-421-65T), two anchor heads, and two sets of shims. FEach tendon is stressed to 80% of
ultimate strength during installation and performs at approximately 50 to 60% of ultimate strength during
the life of the structure. The tendon sheathing system consists of spiral wound carbon steel tubing
connecting to a trumplate (bearing plate and trumpet) at each end. The sheath was installed for the initial
construction concrete pour and does not provide an intended function. The bearing plates were fabricated
from steel plate conforming with ASTM A6-66 and the trumpets from American Iron and Steel Institute
(AISI) C1010-C1020 material. After fabrication, the tendon was shop dipped in a corrosion protection
material, bagged, and shipped. After installation, the tendon sheathing was filled with a corrosion
preventive grease providing the tendon with a grease environment for protecting the sheathing from a
corrosive environment. The ends of all tendons are covered with grease-filled caps for corrosion protection.
[Reference 1, Section 5.1.2.1; Reference 5, Appendices M and N, Sections 2.4]

Group 1 - corrosion of tendons/prestress losses - Aging Mechanism Effects

Corrosion of Tendons - When corrosion of prestressing tendons occurs, it is generally in the form of
localized corrosion. Most corrosion-related failures of prestressing tendons have been attributed to pitting,
stress corrosion, hydrogen embrittlement, or some combination of these. [Reference 5, Attachment M,
Section 1.0]

Pitting is a highly localized form of corrosion. The primary parameter affecting its occurrence and rate is
the environment surrounding the metal. The presence of halide ions, particularly chloride ions, is
associated with pitting corrosion. [Reference 5, Attachment M, Section 1.0]

Stress corrosion cracking results from the simultaneous presence of a conducive environment, a susceptible
material, and tensile stress. The environmental factors known to contribute to stress corrosion cracking in
carbon steels are hydrogen sulfide, ammonia, and nitrate solutions. Prestressed tendon anchor heads, which
are constructed of a high strength, low alloy steel bolting material, are vulnerable to stress corrosion
cracking. [Reference 5, Attachment M, Section 1.0]

Hydrogen embrittlement occurs when hydrogen atoms, produced by corrosion or excessive cathodic
protection potential, enter the metal lattice. Hydrogen produced by corrosion is not usually sufficient to
result in hydrogen embrittlement of carbon steel. Cathodic polarization is the usual method by which this
hydrogen is produced. The interaction between the dissolved hydrogen atoms and the metal atoms results
in a loss of ductility manifested as brittle fracture. [Reference 5, Attachment M, Section 1.0]

Corrosion is a plausible aging mechanism for the Post-Tensioning System, including the % inch diameter
prestressing wires, the anchor heads, the shims, and the bearing plates, because they could be exposed to a
corrosive environment from a combination of water and moist air intrusion and inadequate initial grease
coverage of wires. [Reference 8] Corrosion of prestressing wires causes cracking or a reduction in the
wires' cross-sectional area. In either case, the prestressing forces applied to the concrete are reduced. If
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the prestressing forces are reduced below the design level, a reduction in design margin results.
[Reference 5, Attachment M, Sections 1.0 and 2.5]

Prestress Losses - As the plant ages, tendons that were prestressed during construction tend to lose
tension. Defined as prestress losses, these reductions in tensile force are not readily observable. Several
factors contribute to prestress losses:

*  Stress relaxation of prestressing wires;

» Shrinkage, creep, and elastic deformation of concrete;
* Anchorage seating losses;

e Tendon friction; and

* Reduction in wire cross-section due to corrosion that leads to the wire reaching its point of yield.

With the exception of effects due to corrosion-induced wire cross-sectional loss, predictions of prestress
losses were calculated during design and margins incorporated at the time of installation of the post-
tensioning system to ensure that the Containment Structure can withstand the internal pressure developed
during postulated DBEs with no loss of integrity. [Reference 5, Appendix N, Section 1.0]

If the effects of corrosion and prestress losses are allowed to progress unmanaged for an extended period of
time, these aging mechanisms could affect the ability of the tendons to support the pressure boundary or
fission product retention barrier function of the post-tensioning system by reducing its ability to resist loads
imposed by design basis events. Other intended functions (structural or functional support to SR
equipment, shelter/protection of SR equipment, and missile barrier) will not be affected because those
functions will be provided by the containment wall itself. [Reference 5, Appendix N, Section2.3]

In 1997, during performance of the 20-year Technical Specification tendon surveillance on Unit 1
Containment Structure, conditions which may represent abnormal degradation of the Containment
Structure were found. During testing of selected vertical tendons to determine the lift-off forces, broken
wires were discovered. The discovery of broken wires initiated an expansion of the vertical tendon
inspection scope to perform visual inspection and lift-off testing on all vertical tendons for both Units 1 and
2. At the completion of the expanded scope, a number of tendons (32% of the vertical tendons or less than
14% of all the tendons) were identified as having severe corrosion (pitting greater than 0.003 inches)
and/or broken wires. [Reference §]

A root cause analysis concluded that tendon wire failures and corrosion problems resulted from a
combination of water and moist air intrusion, and inadequate initial grease coverage of wires below the
upper stressing washer. This combination created a corrosive environment, which in turn, caused wire
failure either by general corrosion or by hydrogen-induced cracking. To slow corrosion and prevent further
degradation of the tendon wires, BGE took an immediate short-term compensatory action by localized
regreasing of the tendon wires and sealing off the potential moisture leak paths. Baltimore Gas and Electric
Company has under consideration a number of options for the long-term corrective actions as outlined in
the Containment Tendon Engineering Evaluation Report submitted to the NRC on October 28, 1997.
Baltimore Gas and Electric Company has also completed an inspection of all of the vertical tendons in
Unit 2. The condition of the Unit 2 tendons are similar to the condition of the Unit 1 tendons. The NRC
has indicated that a long-term plan with clearly defined and scheduled actions should be in place prior to
restart from the Calvert Cliffs Unit 1 spring 1998 refueling outage. [Reference 9]
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Group 1 - corrosion of tendons/prestress losses - Methods to Manage Aging

Mitigation: The effects of tendon corrosion can be mitigated by minimizing the exposure of the post-
tensioning system to moisture. Maintaining a good coating of grease on the tendon steel subcomponents
would help protect the tendons. [Reference 5, Appendix M, Section 2.1] Prestress losses in tendons were
considered in the initial design of the prestress tendon system. [Reference 5, Appendix N, Section 3.0]

Discovery: The effects of tendon corrosion can be detected through visual examination [Reference 5,
Appendix M, Section 3.0] Prestress losses in tendons can be discovered by periodically measuring and
then monitoring the tendon lift-off forces. [Reference 5, Appendix N, Section 3.0]

Group 1 - corrosion of tendons/prestress losses - Aging Management Program(s)

Mitigation: The design of the containment Post-Tensioning System included provisions for minimizing
exposure to water through the use of a petroleum-based grease packed into the tendon sheathing.
Maintenance of the grease quality and extent of coverage is performed through periodic inspections of a
sample population of tendons in accordance with the Surveillance Test Procedure (STP)-M-663-1/2,
“Containment Tendon Surveillance.” Refer to the discussion below under Discovery for a detailed
description of the surveillance inspection. [Reference 5, Appendix M, Section2.4] Since there are no
methods recommended to mitigate prestress losses at this time, there are no programs credited with
mitigating this ARDM.

Discovery: A containment tendon surveillance is periodically performed on the Post-Tensioning System
which includes visual examination, lift off measurements, wire tensile testing, and analysis of the sheath
filler grease. The tendon surveillance is performed in accordance with CCNPP STP-M-663-1 for Unit 1
and STP-M-663-2 for Unit 2.

Procedure STP-M-663-1 provides instructions for the Unit 1 Containment Tendon Surveillance which
includes: [Reference 16, Section 6.0]

* Determining that for a representative sample of dome, vertical, and hoop tendons, each tendon
retains a lift-off force equal to or greater than its lower limit expected range for the time of the test.

* Removing one wire from each of a dome, vertical and hoop tendon checked for lift off force, and
determining the extent of corrosion and the minimum tensile strength.

* Performing a chemical analysis of the sheath filler grease from the selected surveillance tendons to
detect changes in its chemical properties.

The prestressed tendons in CCNPP Unit 1 containment have been tested at 1, 3, 5, 10, 15 and 20 years in
accordance with the testing procedure and acceptance criteria specified in STP-M-663-1. For the selected
tendon a measurement of the lift-off point pressure is made and converted to lift-off force. This value is
compared against a lower bound individual lift-off value. Selected wires are also removed for visual
examination and testing. The testing determines the yield strength, ultimate tensile strength, and elongation
at ultimate tensile strength. [References 8 and 16]

The visual inspections include an examination of the selected surveillance tendon ends to determine the
extent of coverage of the sheathing filler and to detect the presence of water, an examination of all
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anchorage components for indications of corrosion, pitting, cracking, distortion, or damage, an examination
of the surrounding concrete, and an examination of the removed tendon wire for signs of gross corrosion or
damage. [References 16 and 17]

A chemical analysis of the sheath filler grease is performed as part of STP-M-663-1 for meeting the
inspection requirements of Regulatory Guide 1.35, Revision2. One sheathing filler grease sample is
obtained from each surveillance tendon to be tested for chemical analysis in accordance with ASTM
standards. Results of this analysis are evaluated to ensure that the concentration of water soluble
impurities and water in the grease sample do not exceed the criteria for chlorides, nitrates, sulfides and
water. [Reference 5, Attachment 5; References 16 and 17]

Since both Units’ initial one-year surveillances, all testing is typically conducted on Unit 1 and visual
examination and sheath filler grease analysis is typically conducted on both units. The visual examination
and sheath filler grease analysis for Unit 2 is accomplished as described above for Unit 1. [References 16
and 17]

The prestress force data and physical condition data obtained during each surveillance test is evaluated in
accordance with the guidance in Position 7 of Regulatory Guide 1.35, Revision 2, so that the integrity of
the prestressed tendon system is ensured. The prestressed tension system is a passive, and highly redundant
system. Historical data from CCNPP and from the industry reported very few incidents of random
malfunction of the tendons or its components. The criteria provided in the Regulatory Guide 1.35,
Revision 2, and adopted by CCNPP will ensure that the tendon system will perform its intended functions
through the time interval to the next surveillance. [Reference 5, Attachment 5; References 16 and 17]

The program was altered in 1983 as a result of a Technical Specification change due to the issuance of
Regulatory Guide 1.35, Revision 3. The changes were minor and affected the surveillance sample size and
the Technical Specification value to which the surveillance results were compared. Another Technical
Specification change will result from the new rule recently listed in 10 CFR 50.55(a), incorporating ASME
Section XI, Subsection IWE/IWL requirements. Under the new rule, the units will be tested alternately
such that 5 tendons (currently 3) per group (hoop, dome, and vertical) are tested in one unit while only a
visual inspection is performed for the other unit. In the unit that is tested, the tendon forces are to be
measured, one of each type detensioned for wire sample removal, and chemical and material analysis
performed on these samples. The visual inspection in the other unit consists of removing end caps,
checking the tendon condition and regreasing. Then during the next surveillance, the units will be reversed
for tendon testing and visual inspection.

The tendon surveillance inspection program must be revised to extend the lift-off force versus time curve
for a 60-year operating life. As a result of this curve revision, the retensioning of selected tendons may be
required to meet its resultant revised lift-oft force requirements. The existing Technical Specification lift-
off force curves were developed for 40 years of operation and do not provide acceptance criteria for any
extended period of operation. This is a Time-Limited Aging Analysis issue that will be addressed by
re-evaluating the existing curves to reflect the required prestress levels and acceptance criteria for the
renewal period. [Reference 18]
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Group 1 - corrosion of tendons/prestress losses - Demonstration of Aging Management

Based on the information presented above, the following conclusions can be reached with respect to
corrosion of tendons and prestress losses:

* Containment tendons support the containment pressure boundary or a fission product retention
barrier functions; therefore, their integrity must be maintained under current licensing basis (CLB)
design loading conditions.

* Containment tendons are susceptible to corrosion and prestress losses, which can affect the ability
of the tendons to support the pressure boundary or a fission product retention barrier functions.
Other intended functions (structural or functional support to SR equipment, shelter/protection of SR
equipment, and missile barrier) will not be affected because those functions will be provided by the
containment wall itself.

* Grease coatings mitigate the effects of corrosion by providing a protective layer, preventing
moisture and oxygen from contacting the steel.

* A containment tendon surveillance (STP-M-663-1/2) is periodically performed on a sample
population of tendons that includes visual examination, lift-off measurements, wire tensile testing,
and analysis of the sheath filler grease.

* The existing tendon lift-off force curves will be re-evaluated to reflect the required prestress levels
for the period of extended operation.

Therefore, there is reasonable assurance that the effects of corrosion and prestress losses of the
containment Post-Tension System will be managed in such a way as to maintain the structures’ integrity,
consistent with the CLB, during the period of extended operation.

Group 2 - (corrosion of steel) - Materials and Environment

Group 2 is comprised of components that are fabricated from steel, which corrodes in the presence of
moisture and oxygen as a result of electrochemical reactions. The Containment Structure component types
listed in Table 3.3A-1 and marked with an asterisk are all included within this group. These structural steel
components were shop-painted or field-painted during the construction phase, with the exception of grating,
wire mesh, checkered plates, and metal decking, which are constructed of galvanized or stainless steel.
[Reference 5, Attachment 2 and Appendix K, Sections 1.0 and 2.4]

The following Containment System components are also included in Group 2; containment electrical
penetrations, containment mechanical penetrations, containment fuel transfer tube/bellows, containment
emergency sump recirculation penetrations, containment personnel air lock, containment emergency air
lock, and containment equipment hatch. The electrical penetrations have subcomponents constructed of
carbon steel, stainless steel, and non-metallic materials, i.e., epoxy, sealants, and adhesives. The
mechanical penetrations, containment personnel air lock, containment emergency air lock, and containment
equipment hatch are constructed of carbon steel. The containment fuel transfer tube, containment sump
recirculation penetrations, and TSP baskets are constructed of stainless steel and the containment fuel
transfer tube bellows is constructed of Inconel. [Reference 6, Attachments 3]

The environment to which these components are subjected varies with their location. In the Containment
Structure and Auxiliary Building (where containment penetrations are located), a climate-controlled
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environment is normally maintained. The ambient temperature is controlled by a plant ventilation system
as described in UFSAR Chapter 9. [Reference 1, Table 9-18] The steel components located outdoors will
be subject to the temperature and humidity changes, rain, snow, etc. expected at the CCNPP site. In those
places where pockets that can harbor liquids are formed by structural components, steel may be subjected
to standing water, which is, combined with oxygen, a corrosive environment. [Reference 5, Appendix K,
Section 2.1] Penetrations, air locks, and hatches can be exposed to conditions that cause condensation
(warm air or water flowing through the component). In the presence of oxygen, such condensation can lead
to corrosion if the surface coating is degraded. Some steel components may be exposed to elevated
temperatures that could cause the coating to fail. [Reference 6, Attachments 6]

Group 2 - (corrosion of steel) - Aging Mechanism Effects

Steel corrodes in the presence of moisture and oxygen as a result of electrochemical reactions. Initially, the
exposed steel surface reacts with oxygen and moisture to form an oxide film as rust. Once the protective
oxide film has been formed and if it is not disturbed by erosion, alternating wetting and drying, or other
surface actions, the oxidation rate will diminish rapidly with time. Chlorides, either from seawater, the
atmosphere, or groundwater, increase the rate of corrosion by increasing the electrochemical activity. If
steel is in contact with another metal that is more noble in the galvanic series, corrosion may accelerate.
Corrosion is plausible for all components and subcomponents constructed of carbon steel or galvanized
steel. Corrosion is not plausible for the containment fuel transfer tube and bellows, containment emergency
sump recirculation penetrations, and TSP baskets because they are constructed of stainless steel or
Inconnel, which are highly resistant to general corrosion. Corrosion is also not plausible for the
containment emergency sump cover and screen mesh and grating because they are constructed of stainless
steel. Corrosion is plausible for the containment emergency sump cover and screen structural steel because
it is constructed of carbon steel. If corrosion is left unmanaged for an extended period of time, the resulting
loss of material could lead to the inability of the Group 2 steel components to perform their intended
functions under CLB design loading conditions. [Reference 5, Attachment 2 and Appendix K, Section 1.0;
Reference 6, Attachments 5 and 6]

In some cases, corrosion of carbon steel that is in contact with water may be microbiologically induced due
to the presence of certain or