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TECHNICAL WORK LEVEL OF DETAIL

The intent of this work is to satisfy the technical requirements of §54.21(a). As such, the level of
detail for this work has been selected such that it satisfies those requirements but purposely does
not go beyond those requirements. The level of detail selected provides reasonable assurance of
continued intended function rather than absolute assurance. The NRC Commissioners accepted
reasonable assurance as the standard to meet for maintaining intended function. As stated in the
Statement of Considerations (SOC) that accompanied the publication of 10 CFR 54

[Reference 1]:

SOC for 10 CFR 54, Section lll.f.(ii), The IPA Process (60FR22479)

The Commission agrees with DOE that the IPA process is not intended to demonstrate
absolute assurance that structures or components will not fail, but rather that there is
reasonable assurance that they will perform such that the intended functions, as
delineated in 854.4, are maintained consistent with the CLB.

All technical work in this document has been prepared to provide this reasonable assurance level
of detail.



REPORT SUMMARY

Duke Power Co. and Baltimore Gas and Electric Co. were the first two utilities to apply for and
obtain license renewal for their nuclear units. This report is one in a series of EPRI reports
providing the technical basis for the Oconee and Calvert Cliffs License Renewal Applications.

Background

License renewal is an important option many utilities operating nuclear power plants are

currently consideringRequirements for Renewal of Operating Licenses for Nuclear Power
Plants(10 CFR 54) describes the renewal process and provides the requirements for the contents
of a license renewal application. This rule requires that utilities complete an Integrated Plant
Assessment (IPA) when applying for a renewed operating license. The IPA, as described in

10 CFR 54.21, is an assessment that demonstrates the effects of aging on specific structures and
components will be managed during the period of extended operation.

In addition to the IPA, the license renewal rule focuses on Time-Limited Aging Analyses
(TLAAS). As defined in 10 CFR 54.3, these analyses are typically the boundary conditions and
assumptions within the current licensing basis (CLB), specifically linked to 40 years of
operation.

Objectives

To provide the electrical component review portions of the Oconee Nuclear Station IPA and
TLAAs in accordance with 10 CFR 54; to provide the electrical component data used as the
technical basis for information submitted to the Nuclear Regulatory Commission (NRC) as part
of the Oconee License Renewal Application of July 1998.

Approach

This report is a revision to the previously published EPRI report TR-107527. The current

revision includes changes that have been necessitated by interaction with the NRC. The
document now represents the final agreements and understandings between the NRC and Duke
regarding electrical components.

The report is composed of two parts. Part 1 contains information pertaining to the electrical
component IPA as required by § 54.21(a):

* Identification and listing of those electrical components subject to an aging management
review (AMR); 8 54.21(a)(1).

* Description and justification of the methods used to identify and list those electrical
components subject to an AMR; § 54.21(a)(2).



* Demonstration that the effects of aging for each identified electrical component will be
adequately managed so that the intended function will be maintained consistent with the CLB
for the period of extended operation; § 54.21(a)(3).

Part 2 contains information pertaining to the electrical component TLAAs as required by
§ 54.21(c):

e List of all electrical component TLAAS; 8 54.21(c)(1).

* Demonstration for each electrical component TLAA that the analysis remains valid for the
period of extended operation, the analysis has been projected to the end of the period of
extended operation, or that the effects of aging on the intended function will be adequately
managed for the entire period; 88 54.21(c)(1)(i), (ii), (iii).

Chapter 1 of each part of the report describes how the utility met these requirements.

Results

This report documents the basis for the conclusion that plant managers have identified all
Oconee electrical components subject to aging management review. It also describes how they
will manage the components to maintain their intended functions consistent with the CLB for the
period of extended operation. In addition, it documents the basis for the conclusion that plant
managers have identified and satisfactorily evaluated all TLAAs for the period of extended
operation.

EPRI Perspective

This report serves as an example of one approach to the problem of reviewing electrical
components for license renewal to aid others preparing technical information for the same
purpose. Providing the technical basis for the early license renewal applications will simplify the
efforts required by future license renewal applicants to comply with the requirements of the
License Renewal Rule. Related EPRI reports on license renewal include the follGalvyt

Cliffs Nuclear Power Plant License Renewal Application Technical Ba&sL06843, Calvert

Cliffs Nuclear Power Plant License Renewal ApplicafibR-111031-CD)and Oconee Nuclear
Station Application for Renewed Operating Licendd3-111030-CD.

000000000001000174
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ABSTRACT

The nuclear power plant license renewal rule, 10 CFR&duirements for Renewal of

Operating Licenses for Nuclear Power PlaffReference 1], describes the license renewal

process and provides the requirements for the contents of a license renewal application. In
applying for a renewed operating license, this rule requires that an integrated plant assessment
(IPA) be completed for Oconee Nuclear Station. The IPA, as described in 10 CFR 54.21, is an
assessment that demonstrates the effects of aging on specific structures and components will be
managed during the period of extended operation.

The Oconee IPA has been divided along engineering discipline lines traditional to Duke Power
Company (Civil/Structural, Electrical and Mechanical). [Footnote 1] Dividing the work in this
way facilitated the technical reviews consistent with the current Oconee technical information
set. The technical information covering the IPA for each discipline is documented in Oconee
station specifications.

In addition to the IPA, the license renewal rule focuses on time-limited aging analyses (TLAAS).
As defined in 10 CFR 54.3, these analyses are typically the boundary conditions and assumptions
within the current licensing basis specifically linked to 40 years of operation. Although some
TLAA resolutions are contained in the Oconee IPA specifications, most are contained within
specific TLAA specifications.

The IPA and TLAA specifications comprise the engineering input that forms the technical bases
upon which the Oconee license renewal application is built. The Oconee license renewal
application is currently being reviewed by the Nuclear Regulatory Commission staff to ensure
compliance with 10 CFR 54.

At the conclusion of the license renewal process, the information contained in these
specifications will be reviewed against and merged with the Oconee engineering information, as
appropriate.

1. Engineering Discipline Boundaries:The discipline boundaries, with few exceptions, are as follows: if a
component or parts of it carry electrical current it is Electrical; if it supports, protects or restrains the movement
of a component, it is Civil/Structural; everything else is Mechanical. Exceptions to this are noted where
applicable.
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CHANGES FROM THE FIRST PUBLICATION

This work was first published in EPRI TR-107527, which represented the Oconee electrical
license renewal work as it existed upon submission of the license renewal application in July
1998. This document includes the changes that have taken place due to the NRC staff requests
for additional information (RAIs), the NRC on-site inspections and numerous meetings that have
taken place between the NRC and Duke. This document represents the final agreements and
understandings between the NRC and Duke regarding electrical components. Many of the larger
changes that took place are described below.

The initial electrical component scoping process eliminated electrical components from the aging
management review (AMR) based on the classification of the structure supporting them. The
accuracy of this approach was one of the main issues of concern in meetings with the NRC staff
on October 22, 1998 and the week of October 26, 1998. In a Trip Report dated February 8, 1999
[Reference 2], the staff provides a summary of its review activities performed at the Duke offices
from October 27, 1998 to October 30, 1998. The staff observed that the electrical system
scoping and component screening process was confusing and difficult to follow. Several specific
observations are documented in the Trip Report, which resulted in several staff requests for
additional information (RAIs) in December 1998.

Although Duke continues to believe that using in-scope structures to identify the areas

containing electrical components within the scope of license renewal is valid and can produce
accurate results, Duke recognizes that the previous description of the electrical process may have
been confusing and did contain unneeded complexity. To address the NRC staff trip report
observations, Duke opted for a more conservative approach that no longer eliminates electrical
components from the aging management review based on their being supported by a specific
class of structure. The revised scoping process was provided to the NRC staff in the response to
the electrical component RAIs [Reference 3, Attachment 3] and all appropriate sections of this
document have been revised to include this information.

During the initial reviews the NRC staff also had problems with many of the terms used in the
electrical reviews and most of these were modified to eliminate specific questions the staff had.
The terms “functions,” “higher level system function” and “basic function” were replaced with
“intended functions” wherever it is in reference to the 854.4(a) defined functions. The term
“electrical component types” was replaced with “electrical component commodity groups” to
match industry terminology. The term “bounding set” was replaced with “encompassing group”
to match the term used in the 10 CFR 54 statement of considerations (SOC). The term
“evaluation boundary” or “component evaluation boundary” were replaced with “component
boundary” since the use of the word “evaluation” confuses the component boundary with the
“system evaluation boundary” as used in NEI 95-10 Rev. 0. The term “I&C Applications” was
replaced with “Non-power Applications” to eliminate confusion as to the distinguishing factor
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between it and Power Application insulated cables and connections, which are subject to
significant self-heating.

All 854.4(a) scoping, 854.21(a)(1)(i) screening and 854.21(a)(1)(ii) screening discussions were
pulled from the electrical component commaodity group chapters and placed in separate chapters
specific to each step early in the document. This leaves the component chapters dedicated to the
list of what is included in the AMR. This also eliminated the electrical penetration assembly,

line trap and uninsulated ground conductor chapters.

Very good progress has been made in the area of active/passive electrical component screening.
Due to this progress the 854.21(a)(1)(i) screening determination section was reduced to eliminate
unneeded discussions such as that concerning fuses.

Fire detector cables are no longer excluded from the AMR. The NRC staff position is that the
testing would need to detect degradation. Failure detection is not considered by the staff to be an
appropriate application of the 854.21(a)(1)(ii) criterion.

Thelnsulated Cables and Connections Aging Management Progiasradded (Section 7.7) as
a result of the NRC on-site inspections. It is an inspection and testing program and the basis for
which cables to include is discussed in Appendix C.

To better summarize the IPA a table was added (Table 14-1, Summary Results of the Oconee
Electrical Component IPA).

Regarding electrical component TLAAs and the evaluation of Environmental Qualification
components, Part 2 of this document has been updated to include the EQ Program Summary
Description that was provided to the staff in response to an RAI. The NRC staff reviews and
RAI did not translate to any technical or process changes in the review of EQ components.
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ELECTRICAL COMPONENT REVIEWS

As part of the overall Oconee technical work, the electrical component specifications provide the
methods used and the technical results of the electrical component IPA and TLAA reviews. The
methods used are consistent with the guidance provided in NEI 95-10 (Revisolug)y

Guideline for Implementing the Requirements of 10 CFR Part 54 - The License Renewal Rule
[Reference 9].

The two Oconee station specifications that provide the technical information required by
10 CFR 54.21 for all the Oconee electrical components have been reproduced in this document
with only minor changes.

This report serves as an example of one approach to the problem of reviewing electrical
components for license renewal to aid others preparing technical information for the same
purpose. The specific techniques used for the Oconee electrical IPA and TLAA evaluations have
their fundamental basis in the document set available at Oconee. When possible, techniques were
used that took advantage of existing information. Techniques that would require the generation

of a lot of new material, such as a new database, were avoided where possible.
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ACRONYMS AND DEFINITIONS

ACSR: aluminum conductor steel reinforced

adverse localized environmenta condition in a limited plant area that is significantly more
severe than the specified service condition for the equipment.

AMG: aging management guide
AMR: aging management review

applicable aging effect:a net change in component characteristics (due to specific processes
that gradually change characteristics of a component with time or use) that could cause the
component to lose intended function prior to the end of the extended period of operation.

ASW: auxiliary service water
AWG: American Wire Gauge

AVA: a code for impregnated asbestos and varnished cambric (a very fine, thin linen or cotton
cloth) insulation covered by asbestos braid or glass; an obsolete material which was deleted
from the National Electrical Code in 1982-1983.

“b”: graphical intercept for the line in an Arrhenius plot (related to material aging analysis)
Butyl: synthetic rubber (cable insulation or jacket material)

CCW: condenser circulating water

CFR: Code of Federal Regulations

CLB: current licensing basis

consumables/expendablegReference EPRI NP-6895, page 4-2, Project Q101-20, Final
Report, February 1991, “Guideline for the Safety Classification of Systems, Components and
Parts Used in Nuclear Power Plant Applications”] Materials and supplies used in the process
of component operation or maintenance:

a) items that are expended during the operation of components/subcomponents or that are
routinely replaced during the maintenance (e.g., diesel fuel, calibration standards, O-rings,
gaskets, hydraulic fluid, lubrication oil, grease, packing and paint);

b) items that are expended in maintaining the chemical control of system process fluids (e.g.,
resins, additive chemicals and gases such as boron standard, pH buffer, branophenal blue and
nitric acid); or

c) items that are expended during maintenance, installation and modification activities that are
generally used throughout the plant and are not included in the above (e.g., solvents, layout
fluid, leak-testing fluid, tape and penetrant testing materials) (NUREG-1000).
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CPE: chlorinated polyethylene (cable insulation or jacket material)
CSPE: chlorosulfonated polyethylene (cable insulation or jacket material)
DBD: design basis document

DBE: design basis event

DOE: Department of Energy

DOR: Division of Operating Reactors

EHC: electro-hydraulic control

elongation The increase in length produced in the gage length of the test specimen by a tensile
load. It is expressed in units of length, usually inches. Elongation is also known as
extension.

environmental conditions: ambient physical states surrounding a component

EP: ethylene propylene rubber (cable insulation or jacket material)

EPDM: ethylene propylene diene monomer (cable insulation or jacket material)

EPR: ethylene propylene rubber (cable insulation or jacket material)

EPRI: Electric Power Research Institute

EQ: environmental qualification

eV: electronvolt (the units for activation energy as related to material aging analysis)
FR: flame retardant, property of cable insulation or jacket material

FR-EPR: flame retardant ethylene propylene rubber (cable insulation or jacket material)
FR-XLPE: flame retardant cross-linked polyethylene (cable insulation or jacket material)
HELB: high-energy line break

HMWPE: high molecular weight polyethylene (cable insulation or jacket material)
HPSW: high-pressure service water

HVAC: heat, ventilation and air conditioning

Hypalon: DuPont Co. trade name for chlorosulfonated polyethylene (CSPE), (cable insulation or
jacket material)

IPA: integrated plant assessment
IPCEA: Insulated Power Cable Engineers Association

Kapton: DuPont Co. trade name for one of its polyimide engineered thermoplastics (cable
insulation material)

Kerite: a trade name of a proprietary compound, the basic components of which are a trade
secret of The Kerite Company (cable insulation or jacket material)

LER: Licensee Event Report
LOCA: loss of coolant accident
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MCM: thousand circular mils

Mean-Time-To-Failure: the average time between equipment breakdown or loss of service.
Failure in this context means: After a thermal aging exposure, the wires were wrapped
around a one-half inch diameter mandrel, placed in a mild salt solution (NaCl) and energized.
A voltage was selected that represented a deterioration to 10-15 percent of the initial
insulation breakdown voltage. Samples that survived a test cycle were re-exposed to
successive test cycles until all ten specimens within a group have failed. Failures were
defined as those combined stresses that cause wire insulation to crack through to the
conductor when bent, to fail the dielectric withstand test, or to have excessive leakage current
during the dielectric test [Reference 4].

MSU: main step-up [transformer]

NEI: Nuclear Energy Institute

NPRDS: Nuclear Plant Reliability Data System

NRC: Nuclear Regulatory Commission

NRR: Nuclear Reactor Regulation (Office of)

OLRP: Oconee License Renewal Project

ONS: Oconee Nuclear Station

PB: pressure boundary

PCB: power circuit breaker

PE: polyethylene (cable insulation or jacket material)
Penstock:a gate or sluice used in controlling the flow of water

PIP: problem investigation process (station corrective action process, also refers to an item
entered into the corrective action process)

polyamide: nylon

potential aging effect:a possible net change in component characteristics (due to specific
processes that gradually change characteristics of a component with time or use). “Possible”
as used here is defined by operating experience.

property: any trait or attribute proper to a thing; characteristic quality, peculiarity; specifically,
any of the principal characteristics of a substance, especially as determined by the senses or

by its effect on another substarjtiee propertiesof a chemical compouhgd] Synonym:
QUALITY [References]

PVC: polyvinyl chloride (cable insulation or jacket material)
PVF: polyvinyl fluoride (cable insulation or jacket material)

guality: any of the features that make something what it is; characteristic element; attribute;
refers to a characteristic (physical or nonphysical, individual or typical) that constitutes the
basic nature of a thing or is one of its distinguishing featlii€®ynonym:PROPERTYapplies
to any quality that belongs to a thing by reason of the essential nature of tHelhstigity
is apropertyof rubbef [Reference 5]
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RB: Reactor Building

RCP: reactor coolant pump

RAI: request for additional information

RTD: resistance-temperature detector

RTV: room temperature vulcanizing

SBO: station blackout

SCEW: system component evaluation worksheet

self-heating: generation of heat during operation of electrical devices sufficient to raise the
device temperature above ambient temperature [Reference 6, Glossary].

service conditions:actual surrounding physical states or influences that can affect a component
during its service life. This includes both environmental conditions and, if applicable,
component self-heating temperature rise.

SOC: Statement of Considerations, included in the Federal Register notice for the license
renewal rule

SR: silicone rubber (cable insulation or jacket material)

WD-SRP-LR: Standard Review Plan for the Review of License Renewal Applications for
Nuclear Power Plants

SSF: Standby Shutdown Facility

stressor:agent or stimulus that stems from pre-service and service conditions and can produce
immediate or aging degradation of a component (e.g., heat, radiation) [Reference 7].

T75 Induction Period: The time for 75% of failures to occur. Induction Period pertains to the

depletion of oxygen in an organic material. A short-hand version can be obtained from DOE
Cable AMG [Reference 8, page 5-31]: a means of evaluating aging by measuring the period
of time before a small sample of insulation experiences rapid oxidation when subjected to a
continuous elevated temperature in an oxygen environment.

TLAA: time limited aging analysis
UFSAR: Updated Final Safety Analysis Report
WMS: Work Management System

Vulkene: General Electric trade name for cross-linked polyethylene (cable insulation or jacket
material)

XLP: cross-linked polyethylene (cable insulation or jacket material)
XLPE: cross-linked polyethylene (cable insulation or jacket material)
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ELECTRICAL COMPONENT IPA METHODOLOGY

The basic philosophy used in the electrical component IPA process is that all plant electrical
components are included in the review unless they are specifically scoped-out or screened-out.
The methodology meets the requirements of 854 (for text see Table B-1) and the guidance
provided in the statement of considerations (SOC), which was published with the final rule
[Reference 1], and is generally consistent with the guidance provided in NEI 95-10 Rev. 0
[Reference 9]. The process followed is detailed in Figure 1-1.

1.1 Identification of all Electrical Component Commodity Groups Installed
at Oconee

The electrical component IPA starts with all Oconee electrical components organized into
electrical component commodity groups. The method used to identify all electrical components
started with a review of industry license renewal component lists (i.e., 854.21(a)(1)(i) and

NEI 95-10 Rev. 0 Appendix B) and a review of Oconee electrical system drawings. The
composite list was reviewed by electrical power and 1&C experts at Duke’s general offices and
at Oconee and was reviewed by individuals in an industry license renewal electrical peer group.
This iterative process included multiple reviews by many individuals. Using Oconee and
industry information along with reviews by electrical experts and industry peers provides
reasonable assurance that the list of electrical components is complete and accurate.

In conjunction with the identification of electrical component commodity groups, the electrical
component commodity group intended functions are identified. The intended functions are
determined using Oconee, industry and regulatory reference materials along with expert reviews
and were included in the same iterative review process.

Using the process gives reasonable assurance that all electrical component commodity groups
installed at Oconee are identified and that the intended functions identified are correct.

The electrical component commodity groups installed at Oconee are determined in Chapter 2.
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Where Where
Described IPA Process Steps Implemented
Identify Electrical Component Commodity
Section 1.1 Groups Installed at Oconee and their Intended Chapter 2
Functions
Section 1.2 Apply theT '§54.4(a)' Scoping Criteria to Chapter 3
Specific Electrical Components
. Apply the 854.21(a)(1)(i) Screening Criteria to Scoping &
Section 1.3 Electrical Component Commodity Groups Chapter 4 Screening
. Apply the 854.21(a)(1)(ii) Screening Criteria to
Section 1.4 Specific Electrical Components Chapter 5 -
Begin Chapters 7 through 13
Section 1.5 | List Electrical Components  Included in the AMR | Section .1 j Listing
. Define the Electrical Section __.2 -
Section 1.6 ! —
Component Boundaries
. Identify the Electrical Component Section __ .3
Section 1.7 Materials of Construction
. Identify the Electrical Component Section __ .4
Section 1.8 Service Conditions Aging
I Management
Section 1.9 Identify and Assess the Electrical Component Section __ .5 Review
| Aging Effects
. Discuss the Electrical Component Section __ .6
Section 1.10 Operating Experience
. State the Conclusion of the AMR Including Section __.7
Section 1.11 . .
any Required Aging Management Program -
Figure 1-1

Oconee Electrical IPA Process Flow Chart

1.2 Application of the 854.4(a) Scoping Criteria to Specific Electrical

Components

The basic philosophy used in the electrical component IPA process is that all plant electrical
components are included in the review unless they are specifically scoped-out or screened-out.
The 854.4(a) scoping criteria is applied only to specific electrical components that are
scoped-out. This is in contrast to the approach of applying the criteria to all electrical
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components to determine those that are scoped in. The only electrical components to which the
854.4(a) criteria are applied are those electrical components that are scoped-out in Chapter 3.

To scope out electrical components, the following steps are performed:
(1) Identify the functions performed by the electrical components.

The functions performed by an electrical component are identified using several information
sources such as the UFSAR [Reference 10], design basis documents and interviews with
system and component experts.

(2) Compare the functions performed by the electrical components to the criteria of 854.4(a).

Electrical components are scoped-out when it is demonstrated by comparison that the
functions a component performs do not meet the criteria of 854.4(a).

Electrical System Identification and Scoping

Electrical “systems” are not identified or scoped. System scoping is not required by
854.21(a)(1). The requirement is to identify and list structures and components subject to an
AMR. Whether dividing the electrical portions of the plant by systems or by some other means,
the objective is to ensure that no in-scope electrical components are excluded from the review.
Including all plant electrical components in the review unless they are specifically scoped-out by
comparing their functions to the 854.4(a) criteria ensures that all electrical components within
scope are included in the review.

Including an Encompassing Group of Electrical Components in the Review

All plant electrical components are either scoped-out or are included in a broader scope of
review as part of an encompassing group. An encompassing group of electrical components is a
defined group that includes both electrical components that meet the 854.4(a) scoping criteria
and electrical components that do not meet the 854.4(a) scoping criteria. Regarding the
identification of an encompassing group of components, the statement of considerations (SOC)
for 10 CFR 54 [Reference 1] states:

SOC to 10 CFR Part 54, Section II1.f.(ii)

A licensee has the flexibility to determine the set of structures and components for
which an aging management review is performed, provided that this set encompasses
the structures and components for which the Commission has determined an aging

management review is required for the period of extended operation. Therefore, a
licenseés aging management review must include structures and components --

(1) That were not subject to replacement based on a qualified life or a specified time
period; and

(2) That perform an intended functiobé.4) without moving parts or without a
change in configuration or properties.
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it

In establishing this flexibility, the Commission recognizes that licensees may find
preferable to not take maximum advantage of the Commisgg@neric conclusion
regarding structures and components that do not require an aging management
review, and may undertake a broader scope of review than is minimally required| For
example, a licensee may desire to reviewpksivé structures and components. This
set of structures and components would be acceptable because it intbades/ed
as well as periodically replaced structures and components and, therefore,
encompasses all structures and components that would be identified through criteria
(1) and (2) above(emphasis added)

Identifying and including an encompassing group of components in the scope of review is an
acceptable option.

Consideration of Hypothetical Failures

Hypothetical failures are not required to be considered in the application of the §854.4(a)(2)
criteria. Guidance for the application of the criteria of 854.4(a)(2) is provided in

Section Ill.c.(iii) of the SOC accompanying the issuance of 10 CFR 54 [Reference 1] and is
provided below.

SOC to 10 CFR Part 54, Section Ill.c.(iii)

Pre-application rule implementation has indicated that the description of systems,
structures, and components subject to review for license renewal could be broadly
interpreted and result in an unnecessary expansion of the review. To limit this
possibility for the scoping category relating to nonsafety-related systems, structufes,

and components, the Commission intends this nonsafety-related category (854.4(a)(2))
to apply to systems, structures, and components whose failure would prevent the
accomplishment of an intended function of a safety-related system, structure, and
component. An applicant for license renewal should rely on the pl@hB, actual
plant-specific experience, industry-wide operating experience, as appropriate, ard
existing engineering evaluations to determine those nonsafety-related systems,
structures, and components that are the initial focus of the license renewal review.
Consideration of hypothetical failures that could result from system interdependencies
that are not part of the CLB and that have not been previously experienced is not
required.

Using the criteria stated in the SOC to identify hypothetical failures is a valid approach and
eliminating hypothetical failures from consideration in the scoping determination is justified, per
the SOC guidance.

Validation of the Scoping Results

The Oconee Safety-Related Designation Clarification (OSRDC) project clarified the Oconee QA
Condition 1 licensing basis and clarified the Oconee licensing basis with respect to design basis
event mitigation requirements. Further details of the OSRDC project are contained in the
Response to RAI 2.2-6 [Reference 11, Attachment 2]. A review of the OSRDC results was
performed to identify all structures that contain electrical components that satisfy the criteria
contained in 8854.4(a)(1) and (a)(2) [Reference 12]. The results of this review are used to
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validate the electrical components that are scoped-out. To validate the electrical component
scoping, the structures that contain the electrical components that are scoped-out are compared to
the list of structures that contain electrical components that satisfy the criteria contained in
8854.4(a)(1) and (a)(2). All of the scoped-out electrical components are contained in structures,
which were determined not to contain any electrical components that satisfy the criteria

contained in 8854.4(a)(1) and (a)(2). This validates that none of the electrical components that
are scoped-out meet the criteria of 8854.4(a)(1) and (a)(2).

The application of the §54.4(a) scoping criteria is performed in Chapter 3.

1.3 Application of 854.21(a)(1)(i) Screening Criteria to Electrical
Component Commodity Groups

The basic philosophy used in the electrical component IPA process is that all plant electrical
components are included in the review unless they are specifically scoped-out or screened-out.
Following the examples provided in 854.21(a)(1)(i), NEI 95-10 Rev. 0 [Reference 9, Appendix

B], the Working Draft Standard Review Plan for License Renewal (WD-SRP-LR) [Reference 13,
Table 2.2-2], the September 19, 1997 NRC letter to NEI [Reference 14] and April 27, 1999 NRC
letter to NEI [Reference 15], the 854.21(a)(1)(i) screening criteria are applied to electrical
component commodity groups. These reference documents provide the results of the application
of the 854.21(a)(1)(i) screening criteria to most electrical component commodity groups. Most

of these documented 854.21(a)(1)(i) screening determinations are credited without further
review. Duke performed independent §54.21(a)(1)(i) screening determinations where Duke does
not agree with the published determination and where no determination for a commodity group is
documented.

The 854.21(a)(1)(i) screening determinations performed by Duke use as their basis the examples
provided in the license renewal rule (i.e., 854.21(a)(1)(i)). These examples set the precedent for
the kinds of functions that must be considered and the kinds of functions that are excluded under
these criteria. Using this process gives reasonable assurance that a valid 854.21(a)(1)(i)
screening determination is made for each electrical component commaodity group.

The application of 854.21(a)(1)(i) criteria is performed in Chapter 4).

1.4 Application of the 854.21(a)(1)(ii) Screening Criteria to Specific
Electrical Components

The basic philosophy used in the electrical component IPA process is that all plant electrical
components are included in the review unless they are specifically scoped-out or screened-out.
The 854.21(a)(1)(ii) screening criteria is applied only to specific electrical components that are
screened-out. This is in contrast to the approach of applying the criteria to all electrical
components to determine those that are screened-in. The only electrical components to which
the 854.21(a)(1)(ii) criteria are applied are those electrical components that are screened-out in
Chapter 5.

Screening out electrical components via the 854.21(a)(1)(ii) screening criteria is performed by
applying the criteria stated in 854.21(a)(1)(ii) to the electrical components and by applying the
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associated guidance and criteria provided in Section IIL.f.(i)(b) of the statement of considerations
(SOC) for 10 CFR 54 [Reference 1] to the electrical components. Using this process gives
reasonable assurance that the 854.21(a)(1)(ii) screening determinations are valid.

Components that are Replaced Based on a Qualified Life

The criteria in 854.21(a)(1)(ii) states that structures and components subject to an aging
management review shall encompass those structures and components, “That are not subject to
replacement based on a qualified life....”

An interpretation of the rule has been proffered that components which are replaced based on a
qualified life that is 40 years or greater can not be excluded based on the criteria of
854.21(a)(1)(ii). This interpretation can be found in Section 4.1.2 of NEI 95-10 Rev. 0
[Reference 9], but no basis for this interpretation is offered. Excluding components that are
replaced based on a qualified life from the aging management review is specifically discussed in
the SOC. Upon searching the guidance provided in the SOC regarding the exclusion of
components that are replaced based on a qualified life, the basis for this interpretation is absent.
The SOC sections that provide guidance [Reference 1, 60 FR 22478] are repeated below.

SOC to 10 CFR 54, Section ll.f.(i)(b), “Long-lived” structures and components

The Commission recognizes that, as a general matter, the effects of aging on a
structure or component are cumulative throughout its service life. One way to
effectively mitigate these effects is to replace that structure or component, either|(i) on
a specified interval based upon the qualified life of the structure or component or (ii)
periodically in accordance with a specified time period to prevent performance
degradations leading to loss of intended function during the period of operation.

Where a structure or component is replaced based upon a qualified life (appropriately
determined), it follows that the replaced structure or component will not experience
detrimental effects of aging sufficient to preclude its intended function. This is because
the purpose of qualification of the life of a structure or component is to determing the
time period for which the intended function of that structure or component can be
reasonably assured.

Where a structure or component is replaced periodically in accordance with a
specified time period, the regulatory process will ensure that degraded performance of
the structure or component experienced during the replacement interval will be
adequately addressed and the established replacing interval will be appropriate. | Thus,
there is a high likelihood that the detrimental effects of aging will not accumulate
during the subsequent period such that there is a loss of intended function.

In sum, a structure or component that is not replaced either (i) on a specified interval
based upon the qualified life of the structure or component or (ii) periodically in
accordance with a specified time period, is deemed by 854.21(a)(1)(ii) of this rule to be
"long-lived," and therefore subject to the 854.21(a)(3) aging management review

Unlike the rule regarding time-limited aging analyses (TLAAS), which specifically states that
they “Involve time-limited assumptiortefined by the current operating term, for example, 40
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years, the criteria in 854.21(a)(1)(ii) and the SOC guidance make no such reference related to
components that are replaced based on a qualified life.

Oconee screened-out electrical components that are replaced based on an appropriately
determined qualified life via the criteria of 854.21(a)(1)(ii). This position is in agreement with
the SOC guidance on the application of the “long-lived” criteria.

1.5 List Electrical Components Included in the AMR

The basic philosophy used in the electrical component IPA process is that all plant electrical
components are included in the review unless they are specifically scoped-out or screened-out.
The list of components required by 854.21(a)(1) follows this philosophy and is the culmination

of the scoping and screening. Therefore, most component lists are of an encompassing group of
components, which include all components subject to an AMR in addition to components that do
not meet some of the scoping or screening criteria.

Each list consists of defined groups of electrical components. Groups of electrical components
are identified because either the defined electrical components are not uniquely identified (e.g.,
individual insulators or strings of insulators have no individual identification number) or the list
of uniquely identified components would contain so many entries that the detailed list would not
provide any benefit (e.g., insulated cables). The list, in either case, is generated with the
intention of being descriptive enough for identification of each component within the group and
being meaningful and useful in the remaining steps of the electrical AMR.

The lists of insulators, switchyard bus and transmission conductors consists of a description of
areas where specific groups of these components are located. The lists of isolated-phase bus,
nonsegregated-phase bus and segregated-phase bus consists of a description of a group of bus
sections along with the plant structures and areas where they are installed.

Insulated cables and connections are listed based on the primary insulation materials and relate
the insulation materials to specific applications. In the case of insulated cable connections, it is
not possible to identify all the various brands, models or materials of connections installed in the
plant. In this case, specific types of connections (brands, models, or materials) are identified

that, with reasonable assurance, are used at the plant and are constructed of materials that bound
the material characteristics of the brands or models installed in the plant. This is justified as long
as there is reasonable assurance that the actual materials of construction and their applications
are matched or bounded.

Listing an encompassing group of components satisfies the listing requirement since it identifies,
as a minimum, all components subject to an AMR. Identifying electrical components included in
the aging management review as described in this section gives sufficient information to identify
specific components for the purposes of the AMR.

An electrical component list section is provided in each electrical component commodity group
chapter and the titles begin with, “List ....”
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1.6 Define the Electrical Component Boundaries

The purpose of this step in the electrical IPA process is to clearly define the component
boundaries that will be used when reviewing a component; i.e., what is considered part of the
component. The boundaries defined in this section are described in relation to neighboring
components.

A component boundary section is provided in each electrical component commodity group
chapter and the titles begin with, “Component Boundaries..”

1.7 Identify the Electrical Component Materials of Construction

The purpose of this step is to identify the materials used in the construction of the electrical
component being reviewed. It is important to know the materials of construction so that these
materials can be matched with the service conditions to which they are exposed. Knowing both
materials and service conditions gives the basis for identifying applicable aging effects. As itis
not always possible to determine all materials or the exact materials of construction, the intent is
to have reasonable assurance that all materials or materials with bounding properties are
identified.

A materials section is provided in each electrical component commodity group chapter and the
titles begin with, “Materials] ...."

1.8 Identify the Electrical Component Service Conditions

The purpose of this step in the electrical IPA process is to identify the service conditions to
which the electrical components are exposed. Service conditions are the actual surrounding
physical states or influences that can affect a component during its service life. Service
conditions include both environmental conditions (i.e., ambient physical states surrounding a
component) and, if applicable, component self-heating temperature rise (generation of heat by
electrical components during operation).

Many electrical component commodity groups are installed in common areas and are exposed to
the same environmental conditions. Common environmental condition information needed for
all commodity groups is located in Appendix A.

A service conditions section is provided in each electrical component commodity group chapter
and the titles begin with, “Service Conditions....”

1.9 Identify & Assess the Electrical Component Aging Effects
The purpose of this step in the electrical IPA process is to identify the potential aging effects of

the electrical component materials, to assess them with respect to their service conditions and to
determine if there are applicable aging effects for the component in its installed location.
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An aging effects section is provided in each electrical component commodity group chapter and
the titles begin with, “Aging Effects ....”

1.10 Discuss the Electrical Component Operating Experience

The purpose of this step in the electrical IPA process is to review applicable NRC generic
communications along with industry and Oconee operating experience in order to validate the
applicable aging effects. This step involves a review of industry sources of problem data such as
that provided in the Nuclear Plant Reliability Data System (NPRDS) database, Licensee Event
Reports (LER), NRC generic communications. Oconee operating experience includes
information from available Duke and Oconee sources such as the Problem Investigation Process
(PIP) database and knowledgeable Duke personnel. This data search is not meant to be all-
inclusive but is intended to provide reasonable assurance that all applicable aging effects have
been identified.

An operating experience section is provided in each electrical component commodity group
chapter and the titles begin with, “Operating Experience..”

1.11 State the Conclusion of the AMR Including any Required Aging
Management

The purpose of this step in the electrical IPA process is to clearly state the conclusion of the
AMR. This conclusion is directly related to the requirement of 854.21(a) to demonstrate that the
aging effects of the electrical components included in the AMR will be adequately managed so
that their intended functions will be maintained consistent with the CLB for the period of
extended operation. Where no aging management is required for the component intended
functions to be maintained this is simply stated. Where an aging management program is
required to maintain the component intended function this section contains a description of the
aging management program.

A conclusion section is provided in each electrical component commodity group chapter and the
titles begin with, “AMR Conclusionl ....".
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2

IDENTIFICATION OF PLANT ELECTRICAL
COMPONENT COMMODITY GROUPS AND THEIR
INTENDED FUNCTIONS

All plant electrical components installed at Oconee are organized into electrical component
commodity groups for the purposes of scoping, screening and the aging management review.
The process followed to identify plant electrical component commodity groups is:

a)

b)

e)

List electrical component commodity groups identified in 854.21(a)(1)(i) and

NEI 95-10 Rev. 0 Appendix B (which was copied into the Table 2.2-2 of the September 1997
Working Draft of theStandard Review Plan for the Review of License Renewal Applications
for Nuclear Plant{WD-SRP-LR) [Reference 13]).

Review station documents such as electrical one-line and three-line diagrams and the Oconee
Quality Standards ManudReference 16] for additional electrical component commodity
groups.

Identify the intended functions of electrical component commodity groups from industry
references such as an IEEE technical dictionary [Reference 17] and the glossary of an
instrumentation text [Reference 18]; add these to the list of electrical component commodity
groups.

Have Duke electrical experts familiar with the Oconee electrical systems review the list for
correctness and completeness [References 19 and 20].

Have electrical personnel from other utilities familiar with license renewal issues review the
list, for correctness and completeness [Reference 21].

The steps identified were performed several times in an iterative process. The expert reviews
included the identification of electrical components as well as their combination into commodity
groups. The electrical component commodity groups identified are shown in the following table.
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Table 2-1

Electrical Component Commodity Groups Installed at Oconee

Electrical Component Commodity Groups

Panels

Alarm Units Fuses Meters Solenoid Operators
Analyzers Generators Motor Control Centers Solid-State Devices
Annunciators Heat Tracing Motors Surge Arresters
Batteries Heaters Nonsegregated-Phase Switches

Bus
Chargers Indicators Power Distribution Switchgear

Circuit Breakers

Insulated Cables and

Power Supplies

Switchyard Bus

Assemblies

Load Centers

Sensors

Converters Connections Radiation Monitors Thermocouples

Communication Insulators Recorders Transducers

Equipment

Electrical Controls and Inverters Regulators Transformers

Panel Internal Isolated-Phase Bus Relays Transmission
Conductors

Component Assemblies | Isolators RTDs Transmitters

Electrical Penetration Light Bulbs Segregated-Phase Bus Uninsulated Ground

Conductors

Elements

Loop Controllers

Signal Conditioners

As indicated in step c) above, electrical component intended functions were also identified
during the process of identifying all electrical component commodity groups and received the
same iterative reviews.

Electrical component commodity groups with the same intended functions are grouped for the
purposes of the 854.21(a)(1)(i) scoping determination. In addition, when one of the reference
documents identifies a specific type of component, the commaodity group to which the
component belongs is given the same 854.21(a)(1)(i) screening determination. For example,
since pressure indicators and water level indicators are identified in 854.21(a)(1)(i) as being
excluded from an AMR, the commodity group “indicators” is excluded from an AMR. The basis
for this is that all indicators have the same intended function, which is to indicate or represent the
value of a parameter being measured. What is being indicated—be it pressure, water level or
some other parameter—does not change the way the indicator performs its intended function.
Other specific examples where larger commodity groups are chosen are generators for diesel
generators, meters for ammeter, transducer for watt transducer, light bulbs for indicating lights
and solid-state devices for circuit boards and transistors. The result of the process is shown in
Table 2-2. The columns of Table 2-2 are explained below:

e The ELECTRICAL COMPONENT COMMODITY GROUPS column identifies the
name given to the electrical component commodity group and in many cases is followed by
examples of electrical components in the commodity group. The electrical component
examples include most, if not all, of those listed in WD-SRP-LR Table 2.2-2 along with
others identified during the component listing process described in Section 2. The examples
are not meant to include every variation of a particular electrical component commodity that
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is included in the commodity group, but are samples to aid understanding the commodity
group.

The INTENDED FUNCTIONS column identifies the intended functions applicable to the
components within each commodity group.

The WD-SRP-LR ITEM NUMBERS column provides the item numbers of components
listed in WD-SRP-LR Table 2.2-2 that have been included within each commaodity group.
This information was included as a convenience to be used as a cross-reference to
WD-SRP-LR Table 2.2-2. These item numbers are the same as those in NEI 95-10
Appendix B. The item numbers of all electrical components combined into a commodity
group are listed in this column. When “N/A” appears in the right column, it indicates that the
commodity group is not listed or represented in WD-SRP-LR Table 2.2-2.

Table 2-2
Electrical Component Commodity Group Intended Functions

Electrical Component Commodity Groups Intended Functions WD-SRP-LR
Item Number
Alarm Units To sense a parameter and 104

provide an output at a
predetermined (threshold)
level.

(e.g., fire detection devices)

Analyzers To examine the item being 97

(e.g., gas analyzer, conductivity analyzer) analyzed and determine its
constituent parts.

Annunciator To audibly and visually alert 115

(e.g., lights, buzzers, alarms) operators of a plant condition
or occurrence.

Batteries To store energy. 134

Cables and Connections, Bus To electrically connect two 141, 142
sections of an electrical

Specifically: Insulated Cables & Connections, S
circuit.

Isolated-Phase Bus, Nonsegregated-Phase Bus,
Segregated-Phase Bus, Switchyard Bus,
Transmission Conductors, Uninsulated Ground
Conductors

(e.g., power cable, instrument cable, control cable,
communication cable, bare cable, connector, splice,
terminal block, switchgear bus, load center bus, motor
control center bus)

Chargers, Converters, Inverters To convert energy from one 109, 110, 135

(e.g., voltage/current converter, voltage/pneumatic form into another form.
converter, battery charger/inverter, motor-generator
set)

Circuit Breakers To connect or disconnect an 128
electrical circuit in a

(e.g., air circuit breaker, molded case circuit breaker,
controlled manner.

oil-filled circuit breaker)
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Electrical Component Commodity Groups Intended Functions WD-SRP-LR
Item Number
Communication Equipment To permit the interchange of N/A
(e.g., telephone, video or audio recording or playback | nformation.
equipment, intercom, computer terminal, electronic
messaging, radios, transmission line traps and other
power-line carrier equipment)
Electrical Controls and Panel Internal Component To provide an operator/plant 138
Assem blies equipment and system
(includes internal devices such as, but not limited to, pont;ol and monitoring
switches, indicating lights, annunciators, recorders, interface.
indicators, meters, relays, fuses, fuse blocks, terminal
blocks, hook-up wire)
Electrical Penetration Assemblies To electrically connect two 16
sections of an electrical circuit
through the containment wall
while maintaining
containment integrity.
Elements, RTDs, Sensors, Thermocouples, To convert a measured 86, 88, 93,
Transducers physical parameter into a 120, 121
(e.g., temperature sensor, conductivity element, flow proportional elictrlcal output
element, thermocouple, RTD, vibration probe, watt or parameter change.
transducer, amp transducer, frequency transducer,
power factor transducer, speed transducer, var
transducer, vibration transducer, voltage transducer)
Fuses To disconnect an electrical N/A
circuit at a predetermined
current and duration.
Generators, Motors To convert mechanical 56, 65, 66,
(e.g., diesel generator, steam turbine generator, energy into electrical energy | 136
combustion turbine generator, fan motor, pump motor, | ©F €léctrical energy into
valve motor, air compressor motor) mechanical energy.
Heat Tracing, Heaters To generate heat. 139, 140
Indicators To indicate or represent the 76, 80, 102,
(e.g., analog indicator, digital indicator, LED bar graph | V&lué of a parameter being 105, 117, 118
indicator, LCD indicator, temperature indicator, flow measured.
indicator, differential pressure indicator, pressure
indicator, level indicator, speed indicator)
Insulators [separate, high voltage equipment] To insulate and support an N/A
(e.g., porcelain insulator) electrical conductor.
Isolators To isolate part of an electrical | 112
(e.g., transformer isolator, optical isolator, isolation circuit from the undesired
relay, isolating transfer diode) influence of other parts of the
circuit.
Light Bulbs To illuminate. 165

(e.g., incandescent light bulb, fluorescent light bulb,
indicating light)
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Electrical Component Commodity Groups Intended Functions WD-SRP-LR
Item Number
Loop Controllers To measure the value of a 101, 103,
(e.g., programmable logic controller, single loop digital \éa”f"‘b,le apd corre(‘}t or limit 107,111, 119
controller, process controller {pressure, speed, el\/latlon rom a reterence
temperature}, manual loader, selector station, value.
hand/auto station, auto/manual station)
Meters To measure (and indicate) 116
(e.g., ammeter, volt meter, frequency meter, var the value of a parameter.
meter, watt meter, power factor meter, watt-hour
meter)
Power Supplies To convert input power to a 108
prescribed voltage.
Radiation Monitors To measure the amount of 95
(e.g., area radiation monitor, process radiation radiation.
monitor)
Recorders To record input data for later | 114
(e.g., chart recorder, digital recorder, events recorder) | féference or retrieval.
Regulators To vary or prevent variation in | N/A
(e.g., voltage regulator) a desired characteristic.
Relays To open and close electrical 129, 130
e.g., protective relay, control/logic relay, auxiliar contacts in a specified
gelgy)p y g y y manner based on electrical,
mechanical, thermal or other
type of input.
Signal Conditioners To maintain a signal within 113
specified parameters.
Solenoid Operators To move an armature in a 75
reciprocating motion.
Solid-State Devices To control current using 127
(e.g., transistor, circuit board, computer) electric or magnetic
phenomena in solids.
Surge Arresters [separate, high voltage equipment] To limits surge voltages or N/A
(e.g., lightning arrester, surge suppresser, surge c_urre_nts on an electrical
capacitor, protective capacitor) circuit.
Switches To open, close or change the | 77, 78, 81,
(e.g., differential pressure indicating switch, differential cpnngctlons of an electrical 82, 84, 8;’
pressure switch, pressure indicator switch, pressure | CIreult: gg gé 51900
switch, flow switch, conductivity switch, level indicating 10’6 1231 '
switch, temperature indicating switch, temperature 132’ 133’
switch, moisture switch, position switch, vibration '
switch, level switch, control switch, automatic transfer
switch, manual transfer switch, manual disconnect
switch, current switch, limit switch, knife switch)
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Electrical Component Commodity Groups Intended Functions WD-SRP-LR
Item Number
Switchgear, Load Centers, Motor Control Centers, To provide the means in a 123, 124,
Power Distribution Panels consolidated enclosure to 125, 126, 137
(includes internal component assemblies such as, but c?nngct Iolr dltjscqnnect I
not limited to, busses, breakers, indicating lights, e ectrlcaf oadsin a contrg ed
transformers, relays, meters, switches, fuses, fuse manner from a common bus.
blocks, terminal blocks, hook-up wire, insulators)
Transformers To induce a voltage in a 122, 143, 144
(e.g., large power transformer, load center separate electrical circuit.
transformer, small distribution transformer, instrument
transformer, isolation transformer, coupling capacitor
voltage transformer)
Transmitters To send (output) an electrical | 79, 83, 85,
signal. 90, 96

(e.g., flow transmitter level transmitter, differential
pressure transmitter, static pressure transmitter)
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APPLICATION OF 854.4(a) SCOPING CRITERIA

The basic philosophy used in the electrical component IPA process is that all plant electrical
components are included in the review unless they are specifically scoped-out or screened-out.
The 854.4(a) scoping criteria is applied only to the following specific electrical components that
are scoped-out:

» Electrical components associated with the 525kV Switchyard

» Electrical components associated with the Jocassee, Calhoun, Oconee and Dacus 230kV
transmission lines

» Electrical components associated with the Radwaste Facility
» Electrical components associated with the Oconee Retail Substation
* Uninsulated ground conductors

The basis for scoping out the electrical components identified above via the application of
854.4(a) scoping criteria is provided in the following sections.

3.1 Application of 854.4(a) Scoping Criteria to Electrical Components
Associated with the 525kV Switchyard

Oconee UFSAR [Reference 10] Section 8.2.1.2 describes the 525kV Switchyard. Oconee Unit 3
generates electric power to the 525kV Switchyard. Three transmission lines connect the 525kV
Switchyard to the Duke transmission grid. In addition, a 230/525kV autotransformer connects
the 525kV Switchyard to the 230kV Switchyard.

The 525kV Switchyard and its associated equipment (including all other equipment operating at
525kV) do not perform or support any of the functions identified in 854.4(a)(1). The 525kV
Switchyard and its associated equipment are not relied upon to remain functional during or
following any design basis event. This conclusion is validated by a study of the OSRDC project
results [Reference 12]. Unit 3 generates power to the 525kV Switchyard but the assured power
source for Unit 3 is the Keowee Hydroelectric Station through the underground or overhead
power paths. No failure of the 525kV Switchyard or its associated equipment will prevent
satisfactory accomplishment of any functions identified in 854.4(a)(1). Loss of any 525kV
equipment or transmission lines will not adversely affect the operation of the 230kV Switchyard
or any other equipment relied upon during or following any design basis event.

The 525kV Switchyard and its associated equipment are not relied upon in safety analyses or
plant evaluations to perform a function that demonstrates compliance with the Commission’s
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regulations for fire protection, pressurized thermal shock, or anticipated transients without scram.
The 525kV Switchyard and its associated equipment are not included in the Oconee EQ program
and no credit is taken for the 525kV Switchyard or its associated equipment to address station
blackout. Therefore, the 525kV Switchyard and its associated equipment are not relied upon 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), or station blackout (10 CFR 50.63).

Electrical components associated with the 525kV Switchyard do not meet the criteria of 854.4(a)
and are not subject to an aging management review (AMR).

3.2 Application of 854.4(a) Scoping Criteria to Electrical Components
Associated with the Jocassee, Calhoun, Oconee and Dacus 230kV
Transmission Lines

The Jocassee, Calhoun, Oconee and Dacus 230kV transmission lines serve to connect Oconee
with the remainder of the Duke 230kV transmission system. The Jocassee, Calhoun, Oconee and
Dacus 230kV transmission lines are shown on the simplified one-line diagram of the Oconee
230kV Switchyard in Figure 2.6-4 of Exhibit A of the Application.

The Jocassee, Calhoun, Oconee and Dacus 230kV transmission lines do not perform or support
any of the functions identified in 854.4(a)(1). The emergency power source for the Oconee units
is Keowee, which can feed power to Oconee via an underground cable or via an overhead power
path through a portion of the 230kV Switchyard. When used for emergency power, the overhead
power path is isolated from the remainder of the 230kV Switchyard, which also isolates

overhead power path from the Jocassee, Calhoun, Oconee and Dacus 230kV transmission lines.
The Jocassee, Calhoun, Oconee and Dacus 230kV transmission lines are not relied upon to
remain functional during or following any design basis event. This conclusion is validated by a
study of the OSRDC project results [Reference 12]. No failure of the Jocassee, Calhoun, Oconee
and Dacus 230kV transmission lines will prevent satisfactory accomplishment of any functions
identified in 854.4(a)(1). Loss of the Jocassee, Calhoun, Oconee, or Dacus 230kV transmission
lines will not adversely affect the operation of the 230kV Switchyard or any other equipment
relied upon during or following any design basis event.

The Jocassee, Calhoun, Oconee and Dacus 230kV transmission lines are not relied upon in safety
analyses or plant evaluations to perform a function that demonstrates compliance with the
Commission’s regulations for fire protection, pressurized thermal shock, or anticipated transients
without scram. The Jocassee, Calhoun, Oconee and Dacus 230kV transmission lines are not
included in the Oconee EQ program. Loss of all these 230kV transmission lines may enter into
the initiation of a station blackout event, but, as stated in SectidReNiew Proceduresf the
September 1997 Working Draft of the Standard Review Plan for the Review of License Renewal
Applications for Nuclear Power Plants:

“A system, structure, and component whose operation or failure is assumed to be the
initiator of the event or is assumed to make the event more severe need not be
identified as within scope of license renewal.”
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No credit is taken for the Jocassee, Calhoun, Oconee and Dacus 230kV transmission lines to
address station blackout. Therefore, the Jocassee, Calhoun, Oconee and Dacus 230kV
transmission lines are not relied upon in safety analyses or plant evaluations to perform a
function that demonstrates compliance with the Commission’s regulations for fire protection
(850.48), environmental qualification (850.49), pressurized thermal shock (850.61), anticipated
transients without scram (850.62) or station blackout (850.63).

Electrical components associated with the Jocassee, Calhoun, Oconee and Dacus 230kV
transmission lines do not meet the criteria of 854.4(a) and are not subject to an AMR.

3.3 Application of 854.4(a) Scoping Criteria to Electrical Components
Associated with the Radwaste Facility

The Radwaste Facility is designed to process radioactive waste before shipment offsite and
serves no function related to the generation of power or the operation of the reactor. The
Radwaste Facility does not perform or support any of the functions identified in 854.4(a)(1).
The Radwaste Facility is not relied upon to function during or following any design basis event.
This conclusion is validated by a study of the OSRDC project results [Reference 12]. No failure
of the Radwaste Facility or any Radwaste Facility equipment will prevent satisfactory
accomplishment of any functions identified in 854.4(a)(1).

The Radwaste Facility is not relied upon in safety analyses or plant evaluations to perform a
function that demonstrates compliance with the Commission’s regulations for fire protection,
pressurized thermal shock, or anticipated transients without scram. The Radwaste Facility and
none of its equipment is included in the Oconee EQ program and no credit is taken for the
Radwaste Facility to address station blackout. Therefore, the Radwaste Facility and its
associated equipment are not relied upon 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), or station blackout

(10 CFR 50.63).

Electrical components associated with the Radwaste Facility do not meet the criteria of 854.4(a)
and are not subject to an AMR.

3.4 Application of 854.4(a) Scoping Criteria to Electrical Components
Associated with the Oconee 44kV Retail Substation

Oconee Retail is a 44kV substation that is used to deliver retail power to the Oconee site. The
power supplied from the Oconee Retail substation feeds normal site loads and does not feed any
unit loads related to power generation. The Oconee Retail substation does not perform or
support any of the functions identified in 854.4(a)(1). The Oconee Retail substation is not relied
upon to function during or following any design basis event. This conclusion is validated by a
study of the OSRDC project results [Reference 12]. No failure of the Oconee Retail substation
or any Oconee Retail substation equipment will prevent satisfactory accomplishment of any
functions identified in 854.4(a)(1).
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The Oconee Retail substation is not relied upon in safety analyses or plant evaluations to perform
a function that demonstrates compliance with the Commission’s regulations for fire protection,
pressurized thermal shock, or anticipated transients without scram. The Oconee Retail substation
and none of its equipment is included in the Oconee EQ program and no credit is taken for the
Oconee Retail substation to address station blackout. Therefore, the Oconee Retail substation
and its associated equipment are not relied upon 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), or station blackout
(10 CFR 50.63).

Electrical components associated with the Oconee 44kV Retail substation do not meet the
criteria of 854.4(a) and are not subject to an AMR.

3.5 Application of 854.4(a) Scoping Criteria to Uninsulated Ground
Conductors

Uninsulated ground conductors are electrical conductors (e.g., copper cable, copper bar, steel
bar) that are uninsulated (bare) and are used to make ground connections for electrical
equipment. Uninsulated ground conductors are connected to electrical equipment housings and
electrical enclosures as well as metal structural features such as the cable tray system and
building structural steel. Uninsulated ground conductors are always isolated or insulated from
the electrical operating circuits. Uninsulated ground conductors enhance the capability of the
electrical system to withstand electrical system disturbances (e.g., electrical faults, lightning
surges) for equipment and personnel protection.

To determine if uninsulated ground conductors serve any license renewal intended functions, the
854.4 criteria is examined using the guidance provided in Section Ill.c.(iii) of the statement of
considerations (SOC) accompanying the issuance of 10 CFR 54 [Reference 1] and NEI 95-10
Rev. 0 [Reference 9, Section 3.1]. 854.4 is quoted in Table B-1.

NEI 95-10 Rev. O [Reference 9, Section 3.1.1] discusses application of the criteria of 8§54.4(a)(1).
Uninsulated ground conductors are always isolated or insulated from the electrical operating
circuits. As they are not part of the electrical operating circuits, uninsulated ground conductors
do not perform any functions that meet the criteria of 854.4(a)(1). Uninsulated ground
conductors are not relied upon to remain functional during or following any design basis event.
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Guidance for the application of the criteria of 854.4(a)(2) is provided in Section Ill.c.(iii) of the
SOC to 10 CFR Part 54 and is provided below.

SOC to 10 CFR Part 54, Section Ill.c.(iii)

Pre-application rule implementation has indicated that the description of systems,
structures, and components subject to review for license renewal could be broadly
interpreted and result in an unnecessary expansion of the review. To limit this
possibility for the scoping category relating to nonsafety-related systems, structufes,
and components, the Commission intends this nonsafety-related category (854.4(a)(2))
to apply to systems, structures, and components whose failure would prevent the

accomplishment of an intended function of a safety-related system, structure, and
component. An applicant for license renewal should rely on the pl@hB, actual
plant-specific experience, industry-wide operating experience, as appropriate, ard
existing engineering evaluations to determine those nonsafety-related systems,
structures, and components that are the initial focus of the license renewal review.
Consideration of hypothetical failures that could result from system interdependencies
that are not part of the CLB and that have not been previously experienced is not
required.

This SOC guidance regarding hypothetical failures is applied to uninsulated ground conductors.
No discussion of uninsulated ground conductors is presented in the Oconee UFSAR and no
failures of uninsulated ground conductors are identified in the single failure analysis tables in
Chapter 8 of the Oconee UFSAR. Failures of uninsulated ground conductors, or other parts of
the plant grounding system are not included in the Oconee Probabilistic Risk Assessment (PRA)
or the Keowee PRA [Reference 22]. There has not been an age-related failure of an uninsulated
ground conductor at Oconee. Additionally, a search of the NPRDS and LER databases found no
failures of uninsulated ground conductors. Uninsulated ground conductor failures meet the
hypothetical failure attributes as discussed in the SOC. Uninsulated ground conductor failures
are hypothetical and, per the SOC guidance, are not required to be considered. Therefore, there
are no failures of uninsulated ground conductors, which are required to be considered, that could
prevent satisfactory accomplishment of any of the functions identified in 854.4(a)(1)(i), (ii) or

(iii).

Uninsulated ground conductors are not relied upon in safety analyses or plant evaluations to
perform a function that demonstrates compliance with the Commission’s regulations for fire
protection. Uninsulated ground conductors are not included in the Oconee EQ Program.
Uninsulated ground conductors have no relationship to pressurized thermal shock. No credit is
taken for uninsulated ground conductors to address anticipated transients without scram or to
address station blackout. Therefore, uninsulated ground conductors are not 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), or station blackout (10 CFR 50.63).

Uninsulated ground conductors do not meet the criteria of 854.4(a) and are not subject to an
AMR.
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3.6 Results — Application of 854.4(a) Scoping Criteria

Electrical components associated with the 525kV Switchyard, the Jocassee, Calhoun, Oconee
and Dacus 230kV transmission lines, the Radwaste Facility and the Oconee 44kV Retail
substation do not meet the criteria of 854.4(a) and are not subject to an AMR. Uninsulated
ground conductors do not meet the criteria of 854.4(a) and are not subject to an AMR.
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APPLICATION OF §54.21(a)(1)(i)) SCREENING
CRITERIA

This chapter provides the application of 854.21(a)(1)(ii) screening criteria to all plant electrical
component commodity groups installed at Oconee. The electrical component commodity group
854.21(a)(1)(i) screening determinations are identified as either Yes or No as defined below:

* “Yeg'indicates that the components in the commodity group meet the 854.21(a)(1)(i)
screening criteria (i.e., the components in the commodity group perform their intended
function without moving parts or without a change in configuration or properties). The
electrical components in these commodity groups are carried forward in the electrical IPA for
further review.

* “No” indicates that the components in the commodity group do not meet the 854.21(a)(1)(i)
screening criteria (i.e., the components in the commodity giloupot perform their intended
function without moving parts or without a change in configuration or properties). The
electrical components in these commodity groups are not subject to an AMR and receive no
further review in the electrical IPA.

Duke credits some 854.21(a)(1)(i) screening determinations documented in industry references
and Duke documents the basis for the remaining electrical component commodity group
854.21(a)(1)(i) screening determinations in this specification. These are discussed in the
following separate sections.

4.1 Industry Credited Electrical Component Commaodity Group
854.21(a)(1)(i) Screening Determinations

Currently three industry documents provide 854.21(a)(1)(i) screening determinations for
electrical components. These documents are:
* 10 CFR 54.21(a)(1)(i)

* WD-SRP-LR Table 2.2-2 [Reference 13] (which was copied from NEI 95-10 Rev. 0
Appendix B [Reference 9])

» September 19, 1997, NRC letter to NEI [Reference 14]
o April 27, 1999, NRC letter to NEI [Reference 15]

These documents provide sufficient basis for the 854.21(a)(1)(i) screening determinations they
document.
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A Note Regarding RTDs and Thermocouples:

A telephone conference with the NRC staff on January 7, 1999 clarified an inconsistency
within NEI 95-10 Rev. 0 Appendix B concerning thermocouples, RTDs and temperature
sensors. Temperature sensors are identified in NEI 95-10 Rev. 0 Appendix B (Item #93)
as “Yes (PB only)” which means that the only “passive” intended function of a
temperature sensor is that of a mechanical system pressure boundary. Thermocouples
and RTDs are essentially types of temperature sensors. Thermocouples and RTDs are
identified in NEI 95-10 Rev. 0 Appendix B (Item #121) as “Yes.” The consensus
reached during the staff telephone conference is that “(PB only)” should be added to the
“passive” identification for thermocouples and RTDs and that the electrical intended
functions of thermocouples and RTDs are “active” and do not meet the criteria of
854.21(a)(1)(i). Mechanical pressure boundary intended functions are addressed, as
appropriate, in the mechanical component aging management review specification for
license renewal [Reference 23] and has no bearing on the way the electrical intended
function of the element or sensor is performed. Duke agrees with this determination and
will pursue incorporating this change into the next revision to NEI 95-10. This
clarification is documented in the response to RAIs 2.6-6 and 2.6-7 [see Reference 11,
Attachment 3]. Therefore, for the purposes of this review, RTDs and thermocouples are
considered to be included in the “sensor” commodity group in NEI 95-10 Rev. 0
Appendix B and are excluded from an AMR.

The following table identifies the reference document for each electrical component commodity
group 854.21(a)(1)(i) screening determination credited by Duke:
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Table 4-1
Industry Reference Electrical Component Commaodity Group
854.21(a)(1)(i) Screening Determinations Credited by Duke

Reference 8§54.21(a)(1)(i)
Document Criteria are Met | Electrical Component Commodity Groups
854.21(a)(1)(i) Yes Electrical cables and connections (i.e., insulated cables and

connections, transmission conductors, uninsulated ground
conductors), electrical penetration assemblies

No Batteries, chargers (e.g., battery chargers), circuit boards and
transistors (i.e., solid-state devices), breakers (i.e., circuit
breakers), generators (e.g., diesel generators), indicators (e.g.,
pressure indicators, water level indicators), inverters (e.g., power
inverters), motors, power supplies, relays, switches, switchgear,
transmitters (e.g., pressure transmitters)

WD-SRP-LR No alarm units, analyzers, annunciators, converters (e.g.,

Table 2.2-2 voltage/current, voltage/pneumatic), electrical controls and panel
(copied from internal component assemblies, elements (e.g., conductivity

NEI 95-10 Rev. 0 elements, flow elements), isolators, load centers, loop

Appendix B) controllers (e.g., differential pressure indicating controller, flow

indicating controller, temperature controller, speed controller),
meters (e.g., ammeter), motor control centers, power distribution
panels, radiation monitors, recorders, RTDs, sensors (e.g.,
temperature sensors, radiation sensors), signal conditioners,
solenoid operators, thermocouples, transducers (e.g., watt

transducer)
September 19, No heat tracing, heaters, indicating lights (i.e., light bulbs),
1997, NRC letter transformers
to NEI
April 27, 1999, No Fuses

NRC letter to NEI

Duke credits and uses the 854.21(a)(1)(i) screening determinations identified in Table 4-1 above.

4.2 Duke Electrical Component Commodity Group 854.21(a)(1)(i) Screening
Determinations

The three industry references do not include several electrical component commodity groups. In
addition, Duke does not agree with the 854.21(a)(1)(i) screening determination for fuses that is
documented in the September 19, 1997, NRC letter to NEI [Reference 14]. Duke provides the
854.21(a)(1)(i) screening determinations and their bases for these electrical component
commodity groups. These electrical component commodity groups are listed in the table below.
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Table 4-2
Electrical Component Commodity Group 854.21(a)(1)(i)
Screening Determinations Made by Duke

Commodity Groups

communication equipment

insulators

isolated-phase bus,
nonsegregated-phase bus,
segregated-phase bus,
switchyard bus

regulators

surge arresters

The 854.21(a)(1)(i) screening determination and basis for each electrical component commodity
group is provided below.

Communication Equipment

The intended function of communication equipment is to permit the interchange of information.
This electrical component commodity group includes any number of components that are used to
send or receive communication signals including such things as telephones, intercoms, video or
audio recording or playback equipment, electronic messaging, radios and power-line carrier
equipment including transmission line traps. These communication devices involve processes
such as conversions between audible or visible energy and electrical energy, and the transmission
and receiving of electrical or electromagnetic signals. These processes produce physical
property changes in the equipment that are readily detectable as audible or visible energy.
Therefore, communication equipment does not meet the criteria of 854.21(a)(1)(i) and is not
subject to an AMR.

Insulators

The insulators addressed here are high voltage insulators that are large enough to be considered a
separate piece of equipment and not a part of some larger component. The intended function of
high voltage insulators is to insulate and support an electrical conductor. Insulators perform this
intended function without moving parts or without a change in configuration or properties.
Therefore, insulators meet the criteria of 854.21(a)(1)(i).

Isolated-Phase Bus, Nonsegregated-Phase Bus, Segregated-Phase Bus, Switchyard Bus
Isolated-phase bus, nonsegregated-phase bus, segregated-phase bus and switchyard bus perform
the same intended function as electrical cables (to electrically connect two sections of an

electrical circuit) and are also considered to perform this intended function without moving parts

or without a change in configuration or properties. Therefore, isolated-phase bus,
nonsegregated-phase bus, segregated-phase bus, switchyard bus meet the criteria of
854.21(a)(2)(i).

4-4
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Regulators

The intended function of a regulator is to vary or prevent variation in a desired characteristic.
The regulators addressed here are those considered to be a separate piece of equipment and not a
part of a larger component. At Oconee, this group consists of voltage regulators that provide
power to regulated power panelboards. These regulators are autotransformers with several
different taps. The output voltage is kept constant (or within a specified range) by changing the
transformer tap based on the input voltage. The tap changes are circuit configuration changes
within the regulator that are performed by automatically controlled switches. This automatic
switching is an electrical circuit configuration change that is directly related to the intended
function of a regulator; i.e., a regulator performs its intended function by a change in
configuration. This indicates that regulatdsnotperform their intended function without

moving parts or without a change in configuration or properties. Therefore, regulators do not
meet the criteria of 854.21(a)(1)(i) and are not subject to an AMR.

Surge Arresters

Surge arresters are devices used to limit surge voltages and currents on electrical circuits and
include components such as lightning arresters, surge suppressers, surge capacitors and
protective capacitors. The surge arresters addressed here include high voltage surge arresters
that are large enough to be considered a separate piece of equipment and are not a part of some
larger component. At Oconee, surge arresters are used in applications associated with large
motors, the unit generators, large transformers and transmission lines.

Surge arresters perform their intended function through a change in state similar to a transistor,
which is excluded in 854.21(a)(1)(i) from an aging management review. Surge arresters are
constructed of either silicon carbide or metal oxide. These are both semiconducting materials
that exhibit a very large resistance at lower (normal system) voltages and a very low resistance at
high (surge) voltages. Surge arresters may also have gaps built in to help discharge the surge
voltage. At normal system voltage, an arrester exhibits a very large resistance and behaves like
an insulator with very little leakage current (no leakage if the design also has gaps). When a
voltage surge is encountered, the resistance of the material decreases and a surge arrester
behaves like a short circuit, discharging the surge to ground. After the surge passes, an arrester
material reverts to its high resistance and reseals the circuit. A surge arrester uses these changes
in material properties to perform its intended function in the same way that solid-state devices
perform their intended function of controlling current using electric or magnetic phenomena in
solids. This indicates that surge arrestersiotperform their intended function without moving

parts or without a change in configuration or properties. Therefore, surge arresters do not meet
the criteria of 854.21(a)(1)(i) and are not subject to an AMR.

4.3 Results O Application of 854.21(a)(1)(i) Screening Criteria

The 854.21(a)(1)(i) screening determinations are summarized in Table 4-3. There are four
columns to the left of the table, which correspond to the four documents where 854.21(a)(1)(i)
screening determinations are documented—the three industry references and this specification.
A shaded block under one of these columns and to the left of a component name indicates which
document contains the credited 854.21(a)(1)(i) screening determination for the identified
electrical component commodity group.
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Legend For Table 4-3
Reference Documents Credited for Electrical Component
Commodity Group 854.21(a)(1)(i) Screening Determinations

The shaded blocks indicate the credited reference document:
(a): 854.21(a)(1)(i) [Reference 1]

(b): WD-SRP-LR Table 2.2-2 [Reference 13]

(c): September 19, 1997, NRC letter to NEI [Reference 14]
(d): April 27, 1999, NRC letter to NEI [Reference 15]

(e): Section 4.2 of this specification

Table 4-3

854.21(a)(1)(i) Screening Determinations for

Credited
Reference

(see Legend)
@ (b) () (d) (&)

854.21(a)(1)(i)
Oconee Electrical Component Commodity Groups Criteria are Met
Alarm Units No
Analyzers No
Annunciators No
Batteries No
Chargers No
Circuit Breakers No
Converters No
Communication Equipment No
Electrical Controls and Panel Internal Component No
Assemblies
Electrical Penetration Assemblies Yes
Elements No
Fuses No
Generators No
Heat Tracing No
Heaters No
Indicators No
Insulated Cables and Connections Yes
Insulators Yes
Inverters No
Isolated-Phase Bus Yes
Isolators No
Light Bulbs No
Load Centers No
Loop Controllers No
Meters No
Motor Control Centers No
Motors No
Nonsegregated-Phase Bus Yes
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Credited
Reference
(see Legend)

@ (b) (©) (@) (€)

DE
— [

QD_:_

Application of 854.21(a)(1)(i) Screening Criteria

Oconee Electrical Component Commodity Groups

854.21(a)(1)(i)
Criteria are Met

Power Distribution Panels No
Power Supplies No
Radiation Monitors No
Recorders No
Regulators No
Relays No
RTDs No
Segregated-Phase Bus Yes

Sensors No
Signal Conditioners No
Solenoid Operators No
Solid-State Devices No
Surge Arresters No
Switches No
Switchgear No
Switchyard Bus Yes

Thermocouples No
Transducers No
Transformers No
Transmission Conductors Yes

Transmitters No
Uninsulated Ground Conductors Yes
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APPLICATION OF 54.21 (a)(1)(ii) SCREENING
CRITERIA

The basic philosophy used in the electrical component IPA process is that all plant electrical
components are included in the review unless they are specifically scoped-out or screened-out.
The 854.21(a)(1)(ii) screening criteria is applied only to the following specific electrical
components that are screened-out:

» Electrical penetration assemblies

* Insulated cables and connections included in the Oconee environmental qualification (EQ)
program

The basis for screening out the electrical components identified above via the application of
854.21(a)(1)(ii) screening criteria is provided in the following sections.

5.1 Application of 854.21(a)(1)(ii) Screening Criteria to Electrical
Penetration Assemblies

All electrical penetration assemblies are included in the Oconee EQ program. The Oconee EQ
Program is described in the UFSAR [Reference 10, Chapter 3.11]. Electrical penetration
assemblies, as included in the EQ Program, have a qualified life, which is documented in the EQ
Master List [Reference 24]. With a documented qualified life, electrical penetration assemblies
do not meet the criteria of 854.21(a)(1)(ii) and are not subject to an AMR.

5.2 Application of 854.21(a)(1)(ii) Screening Criteria to Insulated Cables &
Connections Included in the Oconee EQ Program

Numerous insulated cables and connections are included in the Oconee EQ Program. The
Oconee EQ Program is described in the UFSAR [Reference 10] and Oconee station directives as
part of the Duke Power Nuclear Policy Manual.

Insulated cables and connections included in the Oconee EQ Program have a qualified life that is
documented in the Oconee Response to IE Bulletin 79-01B cable SCEW sheets (system
component evaluation worksheets) and is administratively controlled by the Oconee EQ
Program. Insulated cables and connections with a documented qualified life do not meet the
criteria of 854.21(a)(1)(ii) and are not subject to an AMR.
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5.2.1 LR Scope Vs. EQ Scope for Insulated Cables & Connections in the Reactor
Buildings

To better understand which insulated cables and connections are being excluded as part of the
Oconee EQ Program, the scope of the Oconee EQ Program is compared to the other license
renewal scoping criteria of 854.4.

This scope comparison is focused on the Reactor Buildings. One reason for this focus is that
some areas of the Reactor Buildings contain more extreme environmental conditions than other
areas of the plant. Another reason is the Reactor Buildings are identified in the Oconee EQ
Program as harsh environmental areas and most insulated cables and connections within 854.4
scope that are installed in the Reactor Buildings are included within the Oconee EQ Program.

EQ Program equipment is included within the scope of license renewal per §854.4(a)(3).
Therefore, the purpose of this comparison is to determine which EQ insulated cables and
connections installed in the Reactor Buildings are within scope under 854.4 otiterithan
850.49. The scope comparison is detailed in the following table.

Table 5-1
License Renewal & Environmental Qualification Scope Comparison

854.4 — License Renewal Scope 850.49 - Environmental Qualification Scope
(see Table B-1) (see Table B-2)
(a) Plant systems, structures, and components (b) Electric equipment important to safety covered
within the scope of this part are -- by this section is:
(1) Safety-related systems, structures, and (1) Safety-related electrical equipment.
comp'onents'whlch are those relled_upon to (i) This equipment is that relied upon to
remain functional during and following remain functional during and following design
de5|gn-ba5|s events to ensure the following basis events to ensure:
functions:
(i) The integrity of the reactor coolant pressure (A) The integrity of the reactor coolant
boundary; pressure boundary;
(i) The capability to shut down the reactor and (B) The capability to shut down the reactor
maintain it in a safe shutdown condition; or and maintain it in a safe shutdown condition;
and
(iii) The capability to prevent or mitigate the (C) The capability to prevent or mitigate the
consequences of accidents that could result in consequences of accidents that could result
potential offsite exposure comparable to the in potential offsite exposure comparable to
guidelines in §50.34(a)(1) or 8100.11 of this the guidelines in 850.34(a)(1) or §100.11 of
chapter, as applicable. this chapter, as applicable.
(2) All nonsafety-related systems, structures, (2) Nonsafety-related electrical equipment
and components whose failure could prevent whose failure under postulated environmental
satisfactory accomplishment of any of the conditions could prevent satisfactory
functions identified in paragraphs (a)(1)(i), (ii), or accomplishment of safety functions specified in
(i) of this section. subparagraphs (i) through (iii) of paragraph
(b)(2) of this section by the safety-related
equipment.
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854.4 — License Renewal Scope
(see Table B-1)

§50.49 - Environmental Qualification Scope
(see Table B-2)

{No corresponding criteria.}

(3) Certain post-accident monitoring equipment.

{No corresponding criteria.}

(c) Requirements for:
(1) dynamic and seismic qualification of

electrical equipment important to safety,

(2) protection of electrical equipment important
to safety against other natural phenomena and
external events, and

(3) environmental qualification of electrical
equipment important to safety located in a mild
environment are not included within the scope of
this section.

(3) All systems, structures, and components
relied on in safety analyses or plant evaluations
to perform a function that demonstrates
compliance with the Commission’s regulations
for:

-fire protection (10 CFR 50.48),
-environmental qualification (10 CFR 50.49),
-pressurized thermal shock (10 CFR 50.61),

-anticipated transient without scram
(10 CFR 50.62), and

-station blackout (10 CFR 50.63).

{No corresponding criteria.}
{Matches §50.49 scope}
{No corresponding criteria.}

{No corresponding criteria.}

{No corresponding criteria.}

The differences in scope are identified and discussed below.

(a) 850.49(b)(3) Certain post-accident monitoring equipment is included in EQ scope.
Determination: These EQ components are within scope under 854.4 criteria only as a
requirement of 850.49.

(b) 850.49(c)(1) Excludes requirements for dynamic and seismic qualification of electrical
equipment important to safety.
Determination: These requirements are civil/structural criteria and are not relevant to
electrical component scope comparisons.

(c) 850.49(c)(2) Excludes requirements for protection of electrical equipment important to
safety against other natural phenomena and external events.
Determination: These requirements are civil/structural criteria and are not relevant to
electrical component scope comparisons.

(d) 850.49(c)(3) Excludes requirements for environmental qualification of electrical equipment
important to safety located in a mild environment.
Determination: The Reactor Buildings are identified as EQ harsh environmental areas and
all electrical equipment important to safety installed in the Reactor Buildings are within
850.49 scope. Therefore, this criterion is not relevant for a Reactor Building component
scoping comparison.
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(e) 854.4(a)(3)- Pressurized thermal shock (PTS) scope has no direct counterpart in 850.49.
Determination: PTS regulations do not pertain to electrical components.

(f) 854.4(a)(3)- Anticipated transient without scram (ATWS) scope has no corresponding
criteria in 850.49.
Determination: No direct correlation is made that relates the scope of ATWS components to
the scope of EQ components. All inputs and sensing devices used by the ATWS System are
located outside the Reactor Buildings and all inputs feed equipment located outside the
Reactor Buildings [Reference 25]. Therefore, this criterion is not relevant for a Reactor
Building component scoping comparison.

(9) 854.4(a)(3)- Station blackout (SBO) scope has no direct counterpart in 850.49.
ITEM CARRIED FORWARD: Identification of electrical components within SBO
(850.63) scope are identified in the Oconee Station Blackout Coping Study. Some electrical
components (and associated insulated cables and connections) within SBO (850.63) scope
installed in the Reactor Buildings are not within the scope of 850.49. This item is carried
forward to the results given in Section 5.2.2.

(h) 854.4(a)(3)- Fire protection (FP) scope has no direct counterpart in 850.49.
ITEM CARRIED FORWARD: A direct comparison between FP scope and EQ scope is
performed in the next section.

5.2.1.1 FP Scope Vs. EQ Scope For Insulated Cables & Connections In The
Reactor Buildings

Insulated cables and connections included in the Oconee Fire Protection (FP) Program are those
that fall within the scope of 10 CFR 50 Appendix R [Reference 26]. The following table gives a
direct comparison of the component scoping requirements of 10 CFR 50 Appendix R to the
component scoping requirements of 850.49.

Table 5-2
Comparison of Fire Protection & Environmental Qualification Scope

850 Appendix R Section Il Specific 850.49 — Environmental Qualification Scope
Requirements Involving Cables Needed for Most Closely Matching 850 Appendix R
Safe Shutdown and Other Functions Criteria (see Table B-2)
(see Table B-3)
F. Automatic fire detection. Automatic fire {No corresponding criteria.}

detection systems shall be installed in all areas
of the plant that contain or present an exposure
fire hazard to safe shutdown or safety-related
systems or components. ...

J. Emergency lighting. Emergency lighting units {No corresponding criteria.}
with at least an 8-hour battery power supply
shall be provided in all areas needed for
operation of safe shutdown equipment and in
access and egress routes thereto.
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850 Appendix R Section Il Specific
Requirements Involving Cables Needed for
Safe Shutdown and Other Functions

(see Table B-3)

§50.49 — Environmental Qualification Scope
Most Closely Matching 850 Appendix R
Criteria (see Table B-2)

L. Alternative and dedicated shutdown capability.

1. Alternative or dedicated shutdown capability
provided for a specific fire area shall be able
to

(a) achieve and maintain sub-critical reactivity
conditions in the reactor;

(b) maintain reactor coolant inventory;

(c) achieve and maintain hot standby
conditions for a PWR ...;

(d) achieve cold shutdown conditions within
72 hours; and

(e) maintain cold shutdown conditions
thereafter.

(b)(2)(i) This equipment is that relied upon to
remain functional during and following
design basis

events to ensure:

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

{EQ includes equipment required to achieve and

maintain cold shutdown conditions [Reference 27,

Section 1.0].}

During the postfire shutdown, the reactor
coolant system process variables shall be
maintained within those predicted for a
loss of normal a.c. power, and

(b)(1)(i) This equipment is that relied upon to
remain functional during and following
design basis events to ensure:

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

(C) The capability to prevent or mitigate
the consequences of accidents that
could result in potential offsite
exposure comparable to the
guidelines in 850.34(a)(1) or §100.11
of this chapter, as applicable.

{Postfire shutdown is hot shutdown. Hot
shutdown equipment in the Reactor Buildings is
included in the Oconee EQ Program; loss of
normal a.c. power is bounded by the Station
Blackout Analysis as described in the UFSAR
[Reference 10, Sections 15.8.3, 8.3.2.2.4]}

the fission product boundary integrity shall
not be affected,; i.e., there shall be no fuel
clad damage, rupture of any primary
coolant boundary, [or] rupture of the
containment boundary.

(b)(1)(i) This equipment is that relied upon to
remain functional during and following
design basis events to ensure:

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

(C) The capability to prevent or mitigate
the consequences of accidents that
could result in potential offsite
exposure comparable to the
guidelines in 850.34(a)(1) or §100.11
of this chapter, as applicable
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2. The performance goals for the shutdown
functions shall be:

a. The reactivity control function shall be
capable of achieving and maintaining cold
shutdown reactivity conditions.

(b)(1)(i) This equipment is that relied upon to
remain functional during and following
design basis events to ensure:

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

{EQ includes equipment required to achieve and
maintain cold shutdown conditions [Reference 27,
Section 1.0].}

b. The reactor coolant makeup function shall
be capable of maintaining the reactor
coolant level ... within the level indication in
the pressurizer for PWRs.

c. The reactor heat removal function shall be
capable of achieving and maintaining
decay heat removal.

(b)(1)(i) This equipment is that relied upon to
remain functional during and following
design basis events to ensure:

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

d. The process monitoring function shall be
capable of providing direct readings of the
process variables necessary to perform
and control the above functions.

(b)(3) Certain post-accident monitoring
equipment.

{RG-1.97 Equipment is included, as appropriate,
in Oconee EQ Program.}

e. The supporting functions shall be capable
of providing the process cooling,
lubrication, etc., necessary to permit the
operation of the equipment used for safe
shutdown functions.

(b)(1) Safety-related electrical equipment.

(2) Nonsafety-related electrical equipment
whose failure under postulated
environmental conditions could prevent
satisfactory accomplishment of safety
functions specified in subparagraphs (i)
through (iii) of paragraph (b)(1) of this
section by the safety-related equipment.

6. Shutdown systems installed to ensure postfire
shutdown capability need not be designed to
meet seismic Category | criteria, single failure
criteria, or other design basis accident
criteria....

(c)(1) dynamic and seismic qualification of
electrical equipment important to safety,

(2) protection of electrical equipment important
to safety against other natural phenomena
and external events, are not included within
the scope of this section

The differences in the two scopes where the EQ scope does not bound FP scope are specific
Appendix R requirements F (Automatic fire detection) and J (Emergency lighting). These
differences, as they relate to insulated cables and connections in the Reactor Buildings, are
discussed below.

Automatic Fire Detection
This requirement is met in part by the installation of fire detectors in appropriate locations. The
Fire Detection System includes many components, but the only Fire Detection System
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Application of 54.21 (a)(1)(ii) Screening Criteria

components installed in the Reactor Buildings are fire detectors and the insulated cables that
connect them to the rest of the Fire Detection System.

Emergency Lighting
How Oconee meets the requirement for emergency lighting is discussedipeitiGcation for
The Maintenance of the 10 CFR 50 Appendix R Progr8pecific access and egress routes are

described. None of these access and egress routes involve entering the Reactor Buildings and no
emergency lighting in the Reactor Buildings is credited for complying with 850.48.

5.2.1.2 Results O FP Scope Vs. EQ Scope For Insulated Cables & Connections
In The Reactor Buildings

Insulated cables and connections used for fire detectors are the only FP (850.48) insulated cables
and connections installed in the Reactor Buildings that are not included in the EQ Program.

5.2.2 Results [J Insulated Cables & Connections Included in the EQ Program
The results of the above analysis are given below:

(a) Oconee EQ insulated cables and connections installed in the Reactor Buildings include all
insulated cables and connections meeting the criteria of 854.4(a)(1) and (2).

(b) Regarding the criteria of 854.4(a)(3):
(1) Fire detector insulated cables and connections are the orfif? (850.48) insulated
cables and connections installed in the Reactor Buildings that are subject to an AMR are
included in the Oconee EQ Program.
(2) PTS (850.61) is not relevant to electrical components.

(3) No ATWS (850.62) components are installed in the Reactor Buildings.

(4) Some SBO (850.63) scope insulated cables and connections installed in the Reactor
Buildings are not included in the Oconee EQ Program.

5.3 Results O Application of 854.21(a)(1)(ii) Screening Criteria

(1) Electrical penetration assemblies do not meet the criteria of 854.21(a)(1)(ii) and are not
subject to an AMR.

(2) Insulated cables and connections included in the EQ program do not meet the criteria of
854.21(a)(1)(ii) and are not subject to an AMR.

(3) Regarding insulated cables and connections installed in the Reactor Buildings:
The only insulated cables and connections installed in the Reactor Buildings that are subject
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Application of 54.21 (a)(1)(ii) Screening Criteria

to an AMR are SBO (850.63) scope insulated cables and connections that are not included in
the Oconee EQ Program and fire detector insulated cables and connections.
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6

CHAPTER ASSIGNMENTS

The basic philosophy used in the electrical component IPA process is that all plant electrical
components are included in the review unless they are specifically scoped-out or screened-out.
Chapters 3, 4 and 5 give the results of the application of the scoping and screening criteria to
electrical component commodity groups. A separate chapter is provided for each electrical
component commaodity group that is not scoped-out or screened-out.

The electrical component commodity groups reviewed are arranged alphabetically and listed in
Table 6-1 along with the chapters to which they are assigned.

Table 6-1

Chapter Assignments for Electrical Component Commaodity Groups
Electrical Component Commodity Groups Chapter Assignment
Insulated Cables and Connections Chapter 7
Insulators Chapter 8
Isolated-Phase Bus Chapter 9
Nonsegregated-Phase Bus Chapter 10
Segregated-Phase Bus Chapter 11
Switchyard Bus Chapter 12
Transmission Conductors Chapter 13
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INSULATED CABLES AND CONNECTIONS

This chapter continues the electrical integrated plant assessment (IPA) by reviewing insulated
cables and connections. All remaining electrical IPA work related to insulated cables and
connections installed at Oconee is documented in this chapter. The process outlined in
Figure 1-1 is followed in this chapter for insulated cables and connections.

A report published by the Department of Energy (D@¥ging Management Guideline for
Commercial Nuclear Power Plants - Electrical Cable and TerminafiBeserence 8], provides

a comprehensive compilation and evaluation of information on the topic of insulated cables and
connections (i.e., terminations). As such, the information, evaluations and conclusions contained
in this DOE cable aging management guide (DOE Cable AMG) are used in this review.

General Description

An insulated cable is an assembly of a single electrical conductor (wire) with an insulation
covering or a combination of conductors insulated from one another with overall coverings.

Cable connections are used to connect the cable conductors to other cables or electrical devices.
Types of insulated cable connections (or terminations) are identified in the DOE Cable AMG
[Reference 8, Section 3.3.2 and Appendix B Section B.2] and are listed below.

» Compression ConnectorsFittings (e.g., ring lugs or barrels) that are bolted, physically
crimped or mechanically swaged to connect cable conductors.

» Fusion Connectors:Cable connections made by welding, brazing or soldering where
permanence of conductor connection is desired.

* Plug-in Connectors: Connectors with one or more electrical contacts that plug or screw into
a mating receptacle; useful where ease of separation of an electrical connection is desired, for
ease of mating specific types of equipment and where multiple simultaneous electrical
connections need to be made.

» Splice Insulation Systems (heat-shrink or tape)tnsulation material generally applied over
compression (e.g., bolted) or fusion connections and used to seal and insulate cable or splice
terminations or junctions from the surrounding environment.

» Terminal Blocks: An insulating base with fixed points for landing of wiring or connection
of terminal (ring) lugs. The terminal block connection type also includes fuse blocks.
Terminal blocks are always installed in an enclosure such as a control board, motor control
center, motor, terminal box or power panelboard.

Insulated cable connections are many times used in combinations such as a compression or fusion
connection being used inside a plug-in connector.
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Insulated Cables and Connections

Insulated cables and connections evaluated in this chapter are those that are not part of some
larger complex assembly (e.g., cables internal to motors, switchgear, relays, transformers, power
supplies, chargers, penetration assemblies). Insulated cables and connections that are part of
some larger complex assembly are evaluated, as appropriate, in this specification as part of the
larger assembly.

Insulated cab