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ABSTRACT

Qualification of Class 1E equipment for WPPSS WNP-1/4 and 3/5 Nuclear
Project is a complex process composed of relatively simple steps. These
steps consist of:

o0 Determining which equipment must be qualified

o Establishing criteria which qualification programs must
meet

o Establishing the most effective qualification methods
o Performance of the qualification progrm
0 Providing adequate documentation to establish qualification
0 Following up with procedures designed to insure that the
qualification program is maintained during the operational
phase.
This report describes the WPPSS Qualification Program and the methods

uscd to implement the .tep mentioned above. It also provides sample
program summaries which are used to document equipment qualification
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INTRODUCTION

This section presents the background, bases and objectives for
the Supply System Equipment Qualification Program to satisfy

the requirements of [EEE 323-1974, or its daughter standards

that are supported by regulatory auides and/or U.S. NRC documenta-
tion. This information report is applicable to Supply System
Nuclear Project Nos. 1 and 4 (WNP-1/4) and Supply System Nuclear
Project Nos. 2 and 5 (WNP-3/5), Docket Nos. 50-460, 513, 508,

and 509.

The sections in this report are identified as follows. Section

2.0 describes the fundamental requirements utilized by the Supply
System in the equipment qualification program. Section 3.0
identifies the types of Class 1E equipment to be qualified, and the
plant specific service conditions under which this ecuipment must
perform. Section 4.0 describes the gqualification methods used to
de nstrate the required equioment safety function. Sectien 5.0
describes the program implementation and necessary documentation
Section 6.0 presents the information report conclusions.

Background

On January 16, 1979, Supply System representatives met with the NRC
staff to present the Supply System equipment qualification program
and the schedule for qualification of Class IE elzctrical and I&C
equipment on WNP-1/4 and 3/5 projects. In tha’. meeting, the Supply
System stated that they would submit an informeétion renort describing
the methodology for qualification of I&C/electr~ical equipment on
WNP-1/4 and 3/5 projects. This report would also provide a sample
Class 1E equipment 1ist and summaries of equipment qualification
programs for various *,pes of equipment. The staff agreed, in this
meeting, to review the report and provide comments on the technical
content and format of information contained within. Any comments
generated as a result of a review of the report would then be resolved
at that time.

Scope

The qualification requirements, methodolc .. and documentation described
in this report apply to balance-of-nlant Class 1E equioment for the
WNP-1/4 and WNF-3/5 projects. Although this report uses methods
employed by the NSSS vendors, the report does not include the Class

1E equipment supplied by Babcock & Wilcox for WNP-1/4 or Combustion
Engineering for WNP-3/5.

The NSSS equipment qualification program for WNP-1/4 is described in
Babcock & Wilcox' Topical report, BAW-10082. ihis topical report
will contain ecuipment qualification reports as appendices, which
the Supply System intends to reference for the qualification of the
NSSS and BOP equipment for WNP-1/4.

The qualification of NSSS equiom-nt for WNP-3/5 will be based upon
individual equipment qualification reports supplied by Combustion
fngineering. The Supply System intends to reference these qualifica-
tion reports for NSSS and BOP equipment on WNP-3/5.

w}e




1.3

2.0

Purpose

The purpose of this information report is to describe the
requirements, identify the equipment to be qualiiied, and present
the methodology to be used in the Supoly System equipment qualifica-
tion program.

The intent of the Supply System program is to satisfy the qualifica-
tion requirements of IEEE 323-1974, or its daughter standards that
are supported by regulatory guides and/or NRC documentation.

SUPPLY SYSTEM EQUIPMENT QUALIFICATION PROGRAM REQUIREMENTS

‘s section identifies the qualification requirements to which this
information report was developed. The documents listec below, along
with the plant specific service conditions of Section 3.0, form the
bases for the Supply System Equipment Nualification Program. The
Supply System program conforms with the objectives of the requlatory
guides, standards and other criteria listed below.

Regulatory Guides:

e R.G. 1.89, Revision 0, "Nualification of Class 1f Equipment for
Nuclear Power Plants"”

® R.G. 1.100, Revision 1, "Seismic Oualification of Electrical
Equipment for Nuclear Power Plants”

e R.G. 1.40, Revision 0, "Nualification Tests of Continuous-Duty
Motors Installed Inside the Containment
of Water-Cooled Nuclear Power Plants”

® R.G. 1.63, Revision !, "Electric Penetration Assemblies in
Containment Structures for Light-water-
Cooled Nuclear Power Plants:

e R.G. 1.73, Revision 0, "Qualification Tests of Electric Valve
Operators Installed Inside the Containment
of Nuclear Power Plants"

e R.G. 1,131, Revision 0, "Qualification Tests of Electric Cable,
Field Splices and Connections for Light-
Water-Cooled Nuclear Power Plants”

IEEE Standards:

e IEEE 101-1972, "Guide for the Statistical Analysis of Thermal Life
Test Data”

e [EEE 279-1971, "Criteria for Protection Systems for Nuclear Power
Generating Stations”

o IEEE 387-1977, "Standard Criteria for Diesel-Generator Units Applied
as Standby Power Supplies for Nuclear Power Generating

Stations"
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2.2

e [IEES 650-1979, "IEEE Standard for Qualification of Cli.ss 1E
Static Battery Chargers and Inverters fror Nuclear
Power Stations".

o IEFE 501-1978, "IEEE Standard for Seismic Testina of Relays"

o [IEEE 535-1979, "IEEE Standard for Qualification of Class 1E
Lead Storage Battery Chargers and Inverters for
Nuclear Power Generating Stations”

FSAR Requirements:

o Regulatory Guide 1.70, Revision 3
e Standard Review Plan, Section 3.10
o Standard Review Plan, Section 3.11

General Design Criteria:

o 1,2, 4 and 23 of Appendix A, 10CFRS0
e [II and XI of Appendix B, 10CFRS0

1E Circulars/Sulletins:

o IE Circular 78-08, "Environmental Oualification of Safetvy-Related
Electrical Fquipment at Nuclear Power Plants"

o I[E Bulletin 79-01, "Environmental Qualification of Class 1E
Equipment"”

o NUREG-0588, "Interim Staff Position on Environmental Qualification
of Safety-Related Electrical Equipment”

Conformance with Regulatory Guide 1.89, "Qualification of Class 1E
Equipment for Nuclear Power Plants”

This requlatory quides references [EEE 323-1974. (A basic purpose of
the Supply System qualification program is to provide compliance
with the objectives of NUREG-0588.) The equipment qualification
program contained in this document exceeds this position oresented
during the PSAR review. The source term as defined by Requlatory
Guide 1.89 and the Iiterim Staff Position NUREG-0588 is beina

applied to determine the radiation dose levels in specific equipment
spaces. These levels, then, will be used in the equipment aualifica-
tion program.

Conformance with Requlatory Guide 1.100, "Seismic Nualification of
Electric Equipment for Nuclear Power Plants”

This regulatory guide references [EEE 344-1975. The qualification
methods and procedures of [EEE 344-1975 are utilized by the Supply
System according to equipment type and size. The summaries contained
in Appendix A provide details of the Supply System's conformance to
this IEEE standard and R.G. 1.100.

+3
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2.4

The Supply Systen preferred method of seismic qualification is
random, multi-frequency inout testing, simultaneously to the
principal vertical and one orincipal horizontal axis. This
configuration is rotated 90 degrees about the principal vertical
axis with the excitation then repeated. Five OBE and one SSE
tests are performed that envelope the required response spectra
for each Supply System nuclear project.

Single frequency tests are accepted if one of the following criteria
are satisfied:

o The characteristics of the seismic input motion indicate that
the motion is dominated by one frequency (e.a., by structural
filtering effects).

o The anticipated response of the equipment is adequately represented
by one mode.

o The test inpu* motion has sufficient intensity and duration to
excite all modes to the required amplitudes such that the test
response spectra will envelope the corresponding response spectra
of the individual modes.

Conformance with Requlatory Guide 1.40, "Nualification Test of
Continuous Duty Motors Installed Inside the Containment of Water-
Cooled Nuclear Power Plants”

This regulatory guide references IEEE 334-1971. The Supply System
also conforms with the 1974 revision of IEEE 334. The qualification
procedure of IEEE 334-1974 is used with the parameters contained in
the Supply System Technical Specifications to demorstrate adequacy of
aged motor and auxiliary equipment under normal and postulated DBE
conditions.

A qualification summary contained in Appendix A illustrates the
Supply System methodology in conforming with IEEE 334 and R.G. 1.40.

Conformance with Regulatory Guide 1.63, Revision 1, "Electric
Penetration Ascemblies in Containment Structures for Light-Water
Ceoled Nuclear Power Plants"

This regqulatory guide references IEEE 317-1976. The Supply System
corbines the qualification test sequence of this standard with the
plant environmental and seismic parameters of the Supply System
Technical Specifications to demonstrate aged penetration assemblies’
adequacy to perform their safety function during normal and DBE
conditions.

A qualification summary contained in Appendix A illustrates the

Supply System methodology in complying with Requlatory Guide 1.63
and IEEE 317-1976.

o=




2.5 Conformance with Regulatory Guide 1.73, "Qualification Tests of
Electric Valve Operators Installed Inside the Containment of Nuclear
Power Plants"

This requlatory auide references IEEE 382-1972. The Supply System
conforms with this qualification standard by combining the standard's
qualification test sequence with the environmental and seismic para-
meters of the Technical Soecifications to demonstrate adequacy of
agogim?tor operator and auxiliary equipment under normal and DBE

{ conditions.

A qualification summary contained in Appendix A illustrates the
Supply System methodology in conforming to IEEE 382 and R.G. 1.73.

2.6 Conformance with Requlatory Guide 1.131, "Qualification Tests of
Electric Cables, Field Splices, and Connections for Light-Water-
Cooled Nuclear Power Plants”

This regulatory guide references IEEE 383-1974. The Supply System
conforms with the objectives of Revision 0 of the requlatory guide
and the reference IEEF standard.

The IEEE 383 qualification test sequence is used with the Supply
System Technical Scecification parameters to demonstrate adequacy
for Suoply System applications. Flame testing of aged cables is
based upon the thermal aging oroperties of the fire-retardant jacket
materials to demonstrate fire resistance capability. Oualification
summaries contained in Appendix A illustrate the Supply System
methodology in conforming to IEEE 383 and R.G. 1.131.

2.7 Conformance with IEEE 101-1972, "Guide for the Statistical Analysis
of Thermal Life Test Data"

The Supply System employs the methods described in this standard when
using Arrhenius methodology to address accelerated aging.

2.8 Conformance with [EEE 279-1971, "Criteria for Protection Systems for
Nuclear Power Generating Stations”

The Supply System Technical Specifications for safety-related equipment
require conformance to the design basis and functional requirements
of IEEE 279.

2.9 Conformance with IEEE 378-1977, “Standard Criteria for Diesel-Generator
Units Applied as Standby Power Supplies for Nuclear Power Generating
Stations"

The Supply System employs the methods described in the qualification
section, Section 5.4, of this standard.

2.10 Conformance with IEEE 501-1978, "IEEE Standard for Seismic Testing of
Relays'

The Supply System employs the fragility test quidelines of I[EEE 501
whenever discrete relay qualification is performed.

.



2.

2.12

2.13

2.4

2.15

2.16

Conformance with IEEE 535-1979, "IEEE Standard for Qualification
of Class 1E Lead Storage Batteries for Nuclear Power Generating
Stations"

The Supoply System Qualification Program for Class 1E batteries
employs the type-test methods described in this standard.

Conformance with IEEE 650-1979, "IEEE Standard for Qualification of
Class 1E Static Battery Chargers and "nverters for Nuclear Power
Stations"

The Supply System employs the methods of IEEE 650 in the qualifica-
tion of battery chargers, static inverters, and other safety-related
electronic equipment.

Conformance with Regulatory Guide 1.70, Revision 3, "Standard Format
and Content of Safety Analysis Reports for Nuclear Power Plants"

The Supnly System conforms with the objectives of Requlatory Guide
1.70. Sections 3.10 and 3.11 of this requlatory guide specifically
require ceismic and environmental qualification of safety-related
equipment. These sections are addressed in Section 2.14 and 2.15
of this document.

Conformance with the Standard Reviews Plan, Section 3.10, "Seismic
Nualification of Category I Instrumentation & Electrical Equipment”

The Supply System conforms with the objectives of this Standard
Review Plan. Appendix B illustrates in detail the methodoloqy

the Supply System intends to employ to satisfy the seismic criteria
of the Standard Review Plan, Section 3.10.

Conformance with the Standard Review Plan, Section 3.11, "Environmental
Design of Mechanical and Electrical Equipment"”

The Supply System conforms with the objectives of this Standard
Review Plan. The Supply System combines the qualification test
sequence of the IEEE qualification standards with the plant environ-
mental and seismic parameters of the Technical Specification to
demonstrate equipment adequacy to perform required safety functions
under normal and DBE conditions. Apnendix B identifies the
methodology used in qualification of each piece of equipment. The
qualification sumraries in Appendix A provide additional details of
the qualification proaram.

The submittal of test results which demonstrate that the equipment
meets the worst case environmental conditons (e.q., loss of air
conditioning) required by Section 3.11.4 will be met by inclusion
of such data in the summaries of those tests/analysis. These will
be referenced in the FSAR to satisfy requirements of Standard FSAR
Format Section 3.11.4,

Conformance with General Design Criteria

The Supply System is in conformance with the objectives of the General
Design Criteria 1, 2, 4, and 23 of Appendix A, and III and XI of Appendix
B to 10CFR Part 50. This is accomplished through conformance with

-6-



2.17

2.18

2.19

NUREG-0588, IEEE 323-1974, its ancilliary standards, and IEEE
344-1975, as discussed in Section 2.0 of this document.

Conformance with IE Circular 78-08, "Environmental Qualification
of Safety-Related Electrical Equipment at Nucle>r Power Plants"

This circular requires documentation that demonstrates Class 1E
equipment will function under postulated worst case accident conditions.
Specific items were identified in the circular as examples of inadequate
documentation. These include connectors, penetrations, terminal

blocks, Timit switches and cable splices.

The Supply System interprets the circular to emphasize certain
specific items mentioned above. The Supply System Fquipment Qualifica-
tion Program provides methcds for meeting IEC 78-08 by conforming to
ghe objectives of NUREG-0588, described by Section 2.19 of this
ocument.

Conformance with IE Bulletin 79-01, "Environmental OQualification
of Class 1E Equipment"

IEB 79-01 re-emphasizes [EC 73-08 and identifies specific unqualified
1imit switches.

The Supply System Fquipment Qualification Program provides methods
for meeting IEB 79-01 by conforming to the objectives of NUREG-0588,
described by Section 2.19 of this document.

Conformance with NUREG-0588, "Interim Staff Position on Environmental
Qualification of Safety-Related Electrical Equipment”

The NRC Commissioner's Order, CLI-80-21, establishes NUREG-0588 as
the bases for environmental qualification of safety-related equipment.
The Supply System is in the process of complying with this order.
Review of this NUREG document has been completed at the Supply System.
The Supply System and the respective Architectural Engineers have
included the NUREG document in the equipment qualification review
effort. This review effort provides for equipment vendor contact,
which will establish conformance to the objectives of the NUREG
doc'iment.

'

NURYG-0588 has “ncorporated Standard Ouestion Number 4 as Appendix E.
ThesSupply System intends conformance to Appendix E. The categorizing
wils be performed as indicated below and in Fiqure 1.

Appendix E of NUREG-0588, "Standard Question on Environmental
Qualification of Class 1E Equipment”, consists of several parts.
Figure 1 represents the Supply System interpretation of the
Standard Ouestion. The three major parts represent categories of
Class 1E equipment. Within these cateqories lie subparts requiring
detailed information dependent on equipment function and location.

The major categories are:
e A1l Class 1E Equipment (Part I)

e Class lE Equipment Subject to Design Basis Accident Environments
(Part I1)

" =



2.19.1

2.19.2

Class 1E Equioment Not Subject to Design Basis Accident
Environments

Part |
For all Class 1E equipment, the Supply System will provide:
o Identification of Equipment

1. Type (functional designation)
2. Manufacturer
3. Manufacturer's type and ..odel numbers

o Qualification Envelope Simulated During Environmental
Testing

1. The duration of the hostile environment and the margin
in excess of design requirements.

® Methods Used for Environmental Qualification Other Than Type
Tes*ting.

e Summary of Test Results

1. The summary which demonstrates the adequacy of the
qualification program.
2. Justifications for all ana’yses and assumptions made.

® Ouailification Documents

1. A1l gqualification documents which contain detailed
supporting information including test data will be
referenced in the summary of test results.

Part I

A11 Class 1E equipment, which, when subjected to a Design Basis
Accident environment must function or not fail, is provided with
documentation. For this type of equipment, the Supply System
provides the following information:

o Equipment safety function requirements derived from the
system safety function. The Supply System also substantiates
that components will perform their safety function during
postulated service conditions.

® An environmental envelope as a function of time which
includes all extreme parameters, both maximum and minimum
values, which are expected to occur during plant shutdown,
normal oneration, abnormal operation, design basis accidents
(including LOCA and SLB), and post accident conditions.

e Time required for the equipment to fulfill its safety function

(period of operability).




2.19.3

Appendix E of NUREG-0588 requires identification of the system
safety function. The Supply System interprets this to mean

the $$uigg$nt safety function. The Supply System Technical
Specification identifies the equipment safety function required,
along with the environmental and seismic service conditions.

The equipment is then qualified to satisfy the safety function
under postulated service conditions.

If any method other than type testing was used for gualifica-
tion, the method is described in sufficient detail to permit
evaluation of its adequacy.

The qualification test plan, test setup, test procedures and
acceptance criteria for at least one of each type of equipment
listed below is provided:

Switchgear Motor Control Centers
Logic Equ pment Cable
Valve Operators Motors
Diesel Generator Control Sensors
Equipment Heaters
Limit Switches Controi Boards
Fans Electrical Penetrations
Instrument Racks & Panels Terminal Blocks
Splices Connectors
Part II1I

For representative safety class 2quipment not subject to a design
basis accident environment, the following information is provided:

o Equipment safety function requirements derived from the system
safety function. The Supply System also substantiates that
components will perform their safety function during postulated
service conditions.

o All environmental envelope as a function (f time which includes

all extreme parameters, both maximum and minimum values, expested

to occur during plant shutdown, normal operation, abnormal
operation, design basis events (excluding LOCA and SLB), and
post DBE conditions.

e Time required for the equipment to fulfill its safety function
(period of operability).

o The qualification test plan, test setup, test procedures, and
acceptance criteria for at least one of each group of
representative equipment.

1. If any method other than type testing was used for
qualification, that method is described in sufficient
detail to permit evaluation of its adequacy.

2. The representative ejuipment for which this data is

provided corsiscs of the 1ist descriued in Section 2.19.2
Part II. 27 this document.

s



FIGURE 1

STANDARD NUESTION RENUIREMENTS
(NUREG-0588, APPFNDIX F)

PAPT 1
A1l Class 1E Equinment
o Fauipment I[dentification
e Nualification Envelone
o Summary of Test PResults
e Qualification Documents
PART I1 PAPT 111
Class 1E Eaquipment Subject to NBE Class 1E Fauinment Not Subiect to
Environments DRE Fnvironments
e Safety Function e Safetv Function
® Environmental Envelone ® Environmental Envelone
® Period of Onerability ® Period of Onerability
o Test Data for One froup ® Test Data for One Groun
of Eauipment of Equirment
Class 1E Eaquinment Class 1E Equipment Class 1E Fauioment
Recuired to Function Mot Required to Not Reauired to
Durina DBE Function: Cannot Fail Function; Can Fail
Fnvironments
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3.0

3.1

3.2

CLASS 1E EQUIPMENT TYPES AND SERVICE COMDITIONS

This section addresses the equipment types which are qualified by
the Supply System Equipment Nualification Proaram. The service
conditions applicable to WNP-1/4 and WNP-3/5, respectively, are
also discussed. In addition, the acceptance criteria used by

the Supply S, *em in the review and evaluation of supplier
qualification proorams are identified.

Equioment Types

The Supply System Fouioment Nualification Proaram involves all
Class 1 electrical, instrumentation, and control eauipment not
included in the NSSS scope of supply. The qualification orograms
for NSSS equipment are contained in separate documents.

Service Conditions

The equipment types are located in diverse areas within the plant.
Because of this, the service conditions affectina the operation of
some equipment may be different from those conditions affectina
the operation of other equipment. This section discusses service
conditions consisting of environmental (temperature, radiation,
pressure, chemical and humidity) and vibrational (operational

and seismic) stresces.

3.2.1 Environmental Service Conditions

Each project, due to different geographical locations and sepa’ ate
NSSS vendors, has different service conditions. The methods | sed

in the development of those conditions (i.e., temperature, ive -ure,
radiation, humidity, etc.) will be contained in the respective
projects FSARs, Section 3.11.

3.2.1.1 WNP-1/4 Environmental Service Conditions

o Control and Auxiliary Equipment Rooms

This area, desianated "Environmental Condition Code 88" in
Table 3.11.1-2, is supplied by a redundant Class 1E, Seismic
Category [ heating, ventilating, and air conditionina system.
This system (HCL) is desianed to operate under normal and

all emeraency modes. Ourina an ESFAS condition, the svstem

is automatically connected to the aopropriate emeraency bus.
Durina Loss-of-0ffsite-Power, this system is manually loaded
by the operator under administrative controls. No sinale
failure of an active component will result in loss of service.

During normal, abnormal (emergency mode powered by the

emergency bus), and accident conditions, the HCL system provides
heating, cooling. humidity control, static nressure control,
normal filtratioi and atmosphere clean-up service while
maintaining the area amhient temnerature at nominally 75°F;
therefore, no loss of air conditioning is postulated for

this space.

vl



The ability of this Class 1E equipment to perform its
safety function under the environmental service conditions
is demonstrated in the equipment qualification proaram.

Fuel Handlina Area

This area, designated "Environmental Condition Code B3" in
Table 3.11.1-2, is supplied by a redundant Class 1E, Seismic
Category I heating, ventilating, and air conditioning system.
This system (HSF) is designed to operate under normal and

all emergency modes. No single failure of an active component
will result in loss of service. During normal, abnormal,

and accident conditions, the HSF system provides heating,
cooling, humidity control, normal filtration, and atmosoherac
clean up while maintaining the area ambient at a nominal 80°F.
The system is automatically loaded on receipt of an ESFAS
signal and is administratively loaded upon a Loss-0f-Offsite-
Power condition by administrative procedures. No loss of

air conditioning is postulated for this space. The ability
of the Class 1E equipment to perform its safety function

under the environmental service conditions is demonstrated

in the equipment gualification program.

Safequards Area

This area, designated "Environmental Condition Code B4" in
Table 3.11.1-2, is supplied by a redundant Class 1E, Seismic
Category I heating, ventilating, and air conditioning system.
This system (HSG) is desianed to operate under normal and

all emergency modes. A single failure of an active comoonent
will not offset the environmental conditions of the area.
Evaporative coolers are provided for cooling; however, the
normal supply of chilled water is rot postulated to be
available during Loss-0f-0ffsite-"ower. Dusinn an emeragency,
if the temperature of the space exceeds 130°F, a temperature
controller opens the chilled-water valves allowing chilled
water supplied from the HSF system to circulate through
emergency chilled-water coils located in the HSG air-handling
units. This maintains air conditioning to this area and
therefore, loss of air conditioning is not postulated for
this area. The partial loss of air conditioning will not
resSIt in extreme temperatures as the maximum condition of
130"F is within the design limits of the equipment and will
be of short duration.

Accelerated thermal aging of eauipment or components subject
to thermal degradation during the que]ification program
includes temperatures well above 130°F and establishes the
ability of the eguioment or component to survive the abnormal
condition of 130°F. The equipment qualification program
demonstrates the equipment's ability to perform its safety
function under the environmental service conditions.

-12-



o Containment

This area, designated "Environmental Condition Code Al
and A2" in Table 3.11.1-2, is supplied by a recirculation
system (CFC), a purge system (CPP), and a heating system
(HSS). The only parts of these systems desianated Class
1E are the hydrogen-pockzt removal fans and associated
instrumentation and con rols.

The CFC system, howe.  nas four 100% capacity air-handling
units--any oneoof whivi, can maintain the containment tempera-
ture below 135°F. These air-handling units are powered by

the emergency buses and are manually loaded by administrative
controls upon Loss-0f-Offsite-Power. Durina LOCA conditions,
temperature conditions are maintained by containment spray.
Loss of air conditioning to the containment is highly unlikely
and therefore, the maximum abnormal condition w&l] not result
in extreme temperatures and will not exceed 135°F.

Class 1E equipment located in containment which mitigate the
effects of a LOCA or MSLB events are qualified to these
conditions. Other Class 1E equipment required to mitigate
the effects of other events are qualified to the service
conditions produced by those events.

Diesel Generator Area

Each diesel generator area, designated "Environmental Condition
Code B5" in Table 3.11.1-2, is supplied by an independent

Class 1E, Seismic Category I heating, ventilating and air
conditioning system (HDG). Each of the HDG sys.ems is separate,
independent and powered from the emergency power bus of its
respective diesel generator. Upon LOOP or ESFAS conditions
each HDG system is automatically loaded on to its respective
diesel source by the emergency power load sequencer. Each

of the HDG ventilation systems has 100% capacity in both

normal and emergency modes, thus the postulated single failure
in the HDG does not prevent performance of the redundant diesel
systems safety function.

The ability of the Class 1E equipment to perform its safety
function under the environmental service conditions is demon-
strated in the equipment qualification program. Accelerated
thermal aging of components and equipment susceptible to
thermal degradation is performed during the aging portion of
the qualification program at substantially higher temperatures
and establishes the adequacy of the equipment to survive the
abnormal condition.

Switchgear, Battery and Cable-Spreadinag Area

This area, designated "Environmental Condition Code B12" in
Table 3.11.1-2, is supplied by a redundant Class 1E heating,
ventilating, and air conditioning system (HSC) and is designed
to operate under normal and all emergency modes. A single
failure of an active component will not affect the environmental
condition of the area. During an ESFAS condition, the system

+13e
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is automatically loaded on to the emergency buses.

During Loss-0f-0ffsite-Power (LOOP), operator action
under administrative control re-establishes the HSC
system. Therefore, no loss of air conditioning is
postulated for this area. The max1gum extreme tempera-
ture for the switchgear area is 104 F--with the batteryo
and cable-spreading areas maintained at 3 maximum of 85°F
during normal and LOOP conditions and 90°F during ESFAS.
The ability of the Class 1E equipment to perform its
safety function under the environmental service conditions
is demonstrated in the equipment qualification program.

Electrical Piping Tunnels

This area, designated "Environmental Condition Code B10"

in Table 3.11.1-2, is supplied by a redundant Class lE,
Seismic Category I heating, ventilating, and air conditioning
system. This system (HPT) is designed to operate under
normal and all emergency modes. A single failure of an
active component will not affect the environmental

conditions of the area.

Evaporative coolers are provided for cooling during normal
power conditions; however, during LOOP, the normal supply

of chilled water is not postulated to be available. Calcula-
tions have been perfsnned that establish the maximum ambient
conditions to be 130°F with the outside environmental
conditions at maximum. This is accomplished through ventilating
the area with outside air. This maintains ventilation to
this area and therefore, loss of air conditioning is not
postulated. The partial deqradation of the system wiil not
resglt in extreme temperatures as the maximum condition of
130°F is within the design limits of the equipment and

will be of short duration. The Class 1E equipment qualifica-
tion program demonstrates the ability of this equipment to
perform its safety function under the environmental service
conditions.

Component Coolina and Makeup Pump Areas

This area, designated "Environmental Condition Code B11" in
Table 3.11.1-2, is supplied by a redundant Ciass 1E, Seismic
Category I heating, ventilating and air conditioning system.
This system (HCA) is designed to operate under normal and
all emergency modes. Single failure of an active component
will not affect the environmental conditions of this area.

System startup, or the transfer of operation from one train

to the other, is accomplished by manual control during normal
plant operation or following a LOOP. The system is automatically
loaded on the emeraency bus in the event of an ESFAS signal.

The evaporative coolers are not available during Loss-0f-
Offsite-Power conditions. Calculations have ..en performed

-14-
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thas establish the maximum ambient conditions to be
130°F with outside environmental conditions at maximum.
This is accomplished through ventilating of the area
with outside air. This maintains air conditioning to
this area:; therefore, loss of air conditioning is not
postulated. The partial degradation of the system will
not result in extreme temperature as the maximum
condition of 130°F is within the design limits of the
equipment and will be of short duration. Accelerated
thermal aging of the equipment and components susceptible
to thermal degradation during the qualificatign program
includes temperature exposures well above 130°F and
establishe: the ability of the equipment or comoonent
to survive the abnormal condition.

Main Steam and Feedwater [solation Areas

This area, designated "Environmental Condition Code D1" in
Table 3.11.1-2, is supplied by a non-Class 1E heating,
ventilating, and air conditioning system. The system (HIA)
is not vital to the safe cperation or shutdown of the
plant. The system has been designed such that failure

of any component will not affect the operation of any
safety-related system.

The design basis for qualification of safety-related
equipment in this area is a HELE in the main steam lines.
In order to mitigate the consequences of this accident,
the main steam-valve actuator and other required control
equipment located in the area of influence are qualified
to the more limiting environment of the HELB.

Spary-Pond Pump House Area

The spray-pond pump house is divided into two separate and
identical areas. Each is served by an independent Class 1E,
Seismic Categorv I heating, ventilating and air conditioning
system (VAB). Each system is separate, independent, and
powered from the emergency bus of the pump house it serves.
They are automatically loaded on ESFAS conditions. Loss

of one of the air-handling units will reaquire operation of
the redundant spray pump system. As each HVAC system and
pump house constitutes an integral, separate unit, the
single failure of any HVAC system component cannot prevent
the safe shutdown of the plant. Ouring a LOOP condition,
manual restarting of the VAR ,stems ensure continued
environmental control. Dur ng emergency conditions with
theopumps running, the peak inside 8mbient will not exceed
121°F with a 24-hour average of 108°F maximum.

FSAR Tables 3.11.1 and 3.11.5 and Fiqures 3.2.1-1 and 3.2.1-2
are included as reference to provide details of the environ-
mental conditions »f WNP-1/4 equipment spaces discussion
above.
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TABLE il -
(Sheet 1 of B]
EOUTPMENT REOUIKED 10 PERFORM SAFETY FUNCTIONS
DURTMG AND SURSEOUFNT 10 A DESTGN BASIS ACCIDENT
Requ® e Durat ion Norma | /Abnorma |
of Operation For DBA (3)
pL i DBA ENVIRONMENTAL FSAR
SYSTEM EOU I PHENT LOCATION (”unr,n “’NS&I CONDITION SECTION
REACTOR Clnit ANT Reac tor Vessel Contalnment Cont inuous Continuous Al $.3, 5.4
SYSTEM Insid: Crione Wall
Steam Generators : Continuous The unaffected - .
S.6. 1s required
Pressu lzer i Cont fnuous Not Required ” »
Reac tor Coolant Pumps - Cont inuous (onditionally » "
Required
RCS Piping ' Continuuus ly Continuous ly . .
Instrumentation & Controls Inside Containment Short Term Short Term
Outside Containment Long ler-“) Long tem“)
RC Pusp Motor Outside Contalnment Short Duration Conditionally B, D-2 B.3
Honitor ing Cabinets Requived
CONIATHENT HEAT
REMVAL Y FEMS.: Spray Additive Tank . short Jerm'®) Not Required B4 6.2.2
2 Eductors 6.5.2
'S"f'::""““‘ SPRAY Spray Pumps & Drivers » Cont inuous Cont i nuous - .
Spray Heat Exchangers ~ Re-Cir Mode Re-Cir Mode 2 -
Valves 8 Pintmg - Continuous Cont inuous " =
Spray Hozzles Manifolds & Inside Contalmment Continuous Cont inuous A2 .
Piping Outside Crane Wall
Emergency Sumps o Cont inuous Cont inuous " i
Instrumentation 8 Coatrols Inside Contaimment Cont inuous Continuous AZ, BA "

Dutside Contailmment

¥YSa v/l dNm

(Fission Product
removal portion
I5 not required
for HSLB)
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SYSIEM

CONYAINMENT
ISOLATION Sy>TEN

COMBUSTIBLE GAS
CONTROL SYSIEMS

fa} Contaiment
Spray S)stem

(b) Contatment
Recircuration

{c) Contatneent
Atmosph re

Monitoring Systém
(d) nydrogen Control

System

(e) Contatment Purge

EMERGENCY CURE COOLING

SYSTEM

(a) tore Flioding
System

(b) Satety Injection
Systems (LP1 & WPI)

TABLE 3.11.1-1
[Sheet 2 of 8)

Required Durstion
of Operation for
DBA

EQUIPMENT LOCATION ( "wu (Z)m.
Valves 8 Piping Inside Contalnment & Continuous Not Required
Outside Containment
Piping Penetrations - iy -
Instrumentations & Controls - . -
See Contalmment Meat Removal System
Hydrogen pocket Inside Conteinment Continuous Not Required
Ventilation fans & drives Inside Crane Wa'l
Hydrogen monitors . " "
Hydrogen recombiner v - -
Units
Purge fans 8 drivers . Not Required .
Core Flood Tanks Inside Containment Cont tnuous Continuous
Pipiag 8 Valves Inside Crane Wall
Instrumentations §
Controls
WS Outside Containment Cont inuous Continuons
Pumps & dvivers - - .
Heat exchangers 5 Re-cir wode Re-cir mode
Yalves B piping Inside & Outside Cont inuous Cont inuous
Contalimment
L]

mllu;u-l
DBA 3
tﬂldlln

CONDLT 1O

cl

AL, AZ, B4

FSAR
SECTION

6.2.4

CLAFIR JAST L)
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SYSTEM

FISSION PROVUCT
REMOVAL & CONTROL
SYSTEMS:

(a) Containuent
Spray S,slem

(b) Containuent
System

ONSTTE POMEx SYSTEMS

{a) A-C Powr
System

{(b) D-C Pow. v
System

EQUIPHENT

Instrumentations &
Controls

Sumps B scieens

TABLE 3.1).0-]
[Sheet 3 of 8)

LOCAT 10N

Inside & Outside
Contatmment

Inside Containment
Outside Crane Wall

See Contatnment Heat Removal System

Contatnment Structures

4160 Volt Distribution

buses 8 switchgears

120 ¥ a-c vital 18C
power system
Diesel Generators

8 assoclated equipments

Electrical Cables

Electrical Penetrations

Battery chargers, distribution

switchgear & panels
Batteries
tElectrical cables

Electrical penetrations

Contatirment

Qutside Containment

Outside Contaimment

Outside Containment

All areas

Inside & Outside
Contaimnment

Outside Contalmment

Al areas

Inside & Outside
Contalmment

Required Duration
of Operation for

My oca

Cont Inuous

Cont inuous

Cont tnuous

Cont inuous

Continuous

Continuous

Continuous

Cont inuous

Norma | /Abnorma |
A (3)
ENVIRONMENTAL
CONDITION

AZ, B4

AL, A2

A.B,C,.D, K

FSAR
SECTION

6.5.3.1

8.3.1

8.3.2

¥YSs v/1-dNm
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TABLE 3.11.1-)
[Sheet § of 8)
Required Duration Norma | /Abnorwa |
of Operation For weA  (3)
D8A ENVIRONMENTAL FSAR
SYSTEM FOUIPMENT LOCATION (l)wu (?)m“ CONDITION SECTION
AIR CONDITIGLING
MEATING, COGLING &
VENTILATION SYSTEMS
(a) Control & Aux. Air Conditioning Outside Containment Cont i nuous Cont inuous 88 9.4.1
Eyuip. Koow System & assoclated
of equipments
(b) Fuel Hauiling Air Conditioning & Outside Containment Continuous Cont inuous 8 9.4.2
Area Sy: tem atmosphere cleanup
o1 G5B systems & associated
equipments
(c) Safegua: Is Area Air Conditioning Outside Contalinment Continuous cont inuous 4 9.4.5 i
' of G5B system & assoclated ¥
8 ) equipments e
' fd) Contain.cnt Fans B drivers Inside Containment Continuous Continuous AL, A2 9.46 :
Purge S stem E
Alr duct work & dampers Insid crane wall . 2 -_ e *
Instrumentation § Inside Containment » i " & »
Controls
(e) Diesel i enerator Ventilation System Outside Contalinment Cont inuous Cont inuous B85 9.4.8
Area of G5B & associated equipments
(f) Switchg ar, Air Conditioning Jutside Containment Continuous Continuous 812 9.49 |
Battery 8 Cable- System & assoclated |
spreadi g Area of equipments |
GS8
(g) tlectri al & Air Conditioning System Outside Contalnment Continuous Cont inuous 8in 9.4.12
Piping Junnels ef B associated equipments
LLB
Atmosphere Cleanup System “ o » . . |
8 assoclated equipments 1
(h) tomponcit Cooling  Alr Conditioning & Dutside Containment Continuous Cont 1 nuous 81l 9.4.13

& Aux. 'ump Room atmosphere cleanup systems
Area o1 GSB b assoclated equipments
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SYSTEM

DIESEL GENERATOR
LUBRICATION SYSTEM

MAIN STEAM SYSTEM

MAIN FEEDMA LR
SYSTEM

AUXTLTARY FLUDMWATER
SYSTEM

EQUIPMENT

Lube O1) sump tanks

Lube 0i) pumps & drivers
Lube 041 coolers B heaters
Lube 01) keepwarm pumps &

drivers

Lube 011 filters
Piping & valves
Instrumentation 8
Controls
Isolation Yalves
Safety valves

Modulating atmospher ic

dump valves

Piping from steam
generators to the
isolation valves

feedwater isolation
valves

Demin. water storage
tank

Pusps & drivers
Piping & valves

Instrumentation &
Controls

lr“ﬁg\“o

LOCAY 1N

Outside Contalmment

Outside Containment

Outside Containment

Outside Containment

Required Duration
of Operation for

DBA

Myioca Dysin

Cont inuous Continuous
Cont inuous Continuous
Not Required Continuous
Not Required Continuous
Cont inuous Cont inuous
Cont inuous Cont inuous
Short un“) Cont inuous

Norma | /Abnorma |

?ﬂ‘l&llﬁ

CONDITION

2

FSAR
SECTION

9.5.7

10.4.7




TABLE 3.11.1-1

{Sheet 8 of 8)
Required Duration Norma | /Abnorma |
of Operation for pea  (3)
DBA ENYIRONMENTAL FSAR
SYSTEM EQUIPHMENT LOCATION ‘”wu (llmu CONDITION SECTION
REACTOR PRUTECTION WPS Cabinet Outside Lontainment Short lm“’ Short lm“’ bt 7.2
SYSTEM
Process sensing channels Inside Containment = . Al .
Inside crane wall
Reacior trip switchgears Outside Contatnment o . "
RPS & “FC remote control m . ’ -
wodules
Aux. provective Outside Containment . . »
cabinets
ENGINEERED LAFETY ESEAS auxillery relay Outside Contalnment short term'®  short term'® 8 7.3
FEATURES ACTUATION cablinets
SYSTEM
Proce.s sensing channels Inside crane wall & - e Al, A2, B) »
' Outside Containment
3 Actuation logic » ¥ - .
]
CONTAINMEN] lydrogen monitors Inside Contalinment Cont fnuous Available A2 0.2.5
ATMOSPHERIC

MONITOR SYSiEM

1. The design basis LOCA 1. based on the po:tulated 11.17 “2 double ended reactor coolant pump suction pipe break.
2. The design basis MSLB is based on the postulated 28" main stesc line break.

3. See Table 3.11.1-2 for Nomal/Abnormal & DBA “nvironmental Conditions
4

Spent fuel pool cooling recuirement is indepencent of th+ nlant conditions and the system would be in operation as long as there
is spent fuel in the pool.

NOTES:

Piping is required to mainta'n 1ts Integrity during and after the accident.
Shorc term is defined as no longer than 24 hours cfter the accident inftlation. See Class 1E Vist for specific equipment period
of operabllity requivements for all equipment required to operate during a LOCA or MSLB.

7. Certain nost accident monitoring instrumentation s reouired for lona tem oneration.

YYSs v/1~dNr



—vz -

TABLE 3.11.1-2
L 1o

SUMMARY OF SEISMIC CATEGORY | STRUCTURES/BUILDINGS
~ INTERTOR EWVIR!

PLANT AREA ENVIRONMENTAL SUMME R WINTER RADIATION DOSAGE DBA AL NORMAL PRESSURE VIBRAT ION
CONDITION (NORMAL ) (NORMAL ) *(8)
CODE *(10) () . ¢ 1) S [k (Extremes) (Extremes)
Design RMT W8 § Desiqn RHE  Normal  Accident  F Susmer F Susmer
(HVAC System) (FSAR Ref.) og F (Max.) (Max.) 08 F *(1) F Winter F Winter
. (Max.) (Min.) (Min.) (Min.) Rads/Yr.  Rads 1 RN I RH
Contaimment E)
*(6) “(2)
Contatnment Inside )
Crane Wall Ko-clrc Al Rec-135F Ho1 #89.04 Rec-951 Vary Later See Table See Figure 135 Norma | Balanced
Mode (Non-Redundant  (9.4.6) Purge-95F 201 66.0f Prg-55F 3.00.5-2  3.00.0-0,2 95§ with Atmosphere Note
-CFC) Purge Mode 30134 20%-80% LOCA-3. 00 .)-2 *(13)
(Redundant-( D) MSLB-3.10.1-4
Contairment Uutside *(2)
Crane Wall Re-circ *(4) r2
Mode (Non-Redundant-  (9.4.6) Rec-135F 89.0F  Rec-95F Vary &b See Table See Figure 135f Balanced with
CFC) Purge Mode Purge-95F 20% 66.0F Prg-55¢ 3.10.5-2 301,295 Atmosphere Note
(Redundant -CPD) 3.10.0-3.4 20%-801 *(13)
General Service
Building B
Primary Aux. Area 8l * *(9) “(9)
(Non-Redundant-WPA) (g 4 7) 981 601 85.5F 55F joz-532 3.9) Later Later Later Negative Note
) ot 72.5F *(13)
Waste Treatment Area 55 ¢ 4 *(9) *(9)
(Non-Redundant -HRW) (:'2‘-" 98F m I’!!’u:: F 301-5¢  1.16 1.23x10 Later Later Negative &:::”
fur) Weattieg Sree. . 5 80F 60T 69.0F s ) s <1000 WS B0t Negative Note
(Redundant-HSF) *(12) (9.4.2) 401 84 oF 80F 80k “(13)
603 402-60%

¥YS3 v/1-aNe



TABLE 3.11.1-2
[Sheet 2 of 4]

t2o
PLAN] AREA ENVIRONMENTAL SUMMER WINTER RADIATION DOSAGE DBA ABNORMAL Pt SSURE VIBRAT 10N
CONDITION (NORMAL ) (NORMAL ) *(8)
CODE *(10) _*n) . | | . (Extremes) (Extremes)
(HVAC SYSTEN) Design RHZ we F Destgn RHL Normal  Accident f Susmer F Susmer
! (FSAR Ref . ) e hn.; Max.) DBF S — (1) F Winter F Winter
General Seryices widg. _(cont) -V“._,‘..?L") Min. Min.) .(:‘_c.) ds/¥r. 3 RM % RH
Safeguards A ea e it 01 85. 5 55 W01i51 < 1000 <1000 13 *(S) 13 *(5)
(Redundant-1156) (9.4.5) 01 77.5 L3 Negative Note *(13)
501-45%  501-45%1
Diesel Generator 85 *
Ares (Redundant- s 601 85,5 1ot 158353 < 1000 <10.00 130F *(5) 130F *(5)  Slightly Mute *(13)
‘ 401 7.5 '] 1 Positive
HoB) (Diesels on) {9.4.8) 308208 3015208
Diesel Generutor +
Area (Redundint- :: ) 90F :;: S5 WIS ¢ 1000 <000 WA WA e i
HOG) (Diesel. off) A8
Mechanical tuip. *(3) &
Area for Class |1 B6 99 85.5F S5F 301-5% Later Later 130F *(3) 1wF "3‘ stightly
8 11 Equipment 9.4.16) 401 77,54 1 *(s) W (s Positive Mote *(13)
(Redundant-M R) 9.4.17) 501-451  50%1-451
*(9) *(9)
Electrical bulp. o) 96t 601 85. 5/ 55F st ¢10.00 10.00  130F *(14) 130F *(14) Shightly WA
:1:(: ‘(’::” Aux. (9.4.7) 401 77.5 . W I Positive
Re at) 50%- % 501-45%
Control & Auc.
88 154 508 62.5F 15+ 5t £10.0 10.00 E 19
Sqeipmuns e (9.4.1) s 610 . 15 15 Positive WA
(Redundant-Hil ) Wit m!'u
* ¥ "R TURTTRL RN TEEOUE WL, WM e

YvSd v/1-dNM
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PLANT AREA

ENVIRONMENTAL
FWDITION
w *(10)

(HVAL SYSTLI)

Elecirical, Piping
Tunnels & (untain- 10
went Penety ation

Areas (Redi .dant- (9.4.12)
W)

Component

Cooling & Mikeup "1

Pap Area (9.4.13)
(Redundant - 1ICA)

Switchgear, Battery

8 Cablespreading 812
Area (Redundant- (9.4.9)
HSC)

Tank Enclosure

Area C

Demineralizod &

Borated Mator Storage C)

Tank (Retundant-MER 9.4.19
9.4.20

SUMME R WINTER RADIATION DOSAGE DBA ABh . PRESSURE  VIBRATION
(NORMAL ) (NORMAL ) *(8)
(1) (1) e (Extremes)(Extremes)
Design RH1 W8 F Design RH1 Norma | Acc ident F Susmer F Swmmer
08 F nn.g m-.! e f (1) F Winter ¢ Winter
(Max.) Min.) (Mia.} Min.) Rads/¥r. Rads iR -~ RH
95¢ 608 85.5F  SSF 01’5t 10.00 Later 1I0F *(5)  130F *(5)
o 77.5¢ 59F 55t Negative Note *(13)
50%°45% 501461
95§ 60 85 5F  55F 0855 10.00 Later 130F *(5) 130F *(5)
a0 77.5¢ 55¢ 55¢ Negative Note *{13)
*(6)
85k 508 0.5 R6f 151 10.00 10.00 90 #5F
104F) 5% 5. 5 SOF BY¢ Shightly N/A
SWGR n-10n w10t Positive
Sut 601 85.5F  S5F 01°5%  10.00 WA 130F *(5) 130F *(5)
o 7.5 1 \pF Shightly WA
S0%° 453 50%- 451 Positive

¥YS3 v/1~dNM



TABLE 3.1).1-2

tdo

PLANT AREA ENVIRONMENTAL SUMME R WINIER RADIATION DOSAGE DBA ABNORMAL PRESSURE VIBRAT ION

CONDIT1ON (NORMAL ) (RORMAL ) *(8)

cooe *(10) SRR | | ) .. | | | PN o {fxtremes) (Extremes)
(HVAC SYSTEM) Desian RHE W8 | Deslan RHE  Norwal Acc ident F Summer F Summer

(FSAR Ref. ) DB F Nn.; shn.‘ o8 f *1) F Winter F Winter

. (Max.) Mia. Min. (Min.) Rads/Yr. Rads 1 RH 1 RH

Steam & feed.ater
Isolation Valve 0
House
Steam & Feed ater n 3 6
Isolation Vaive vl 90F Joz 85.5F 55F 301-5% 12.5x10 2x0 HELB*(7) Later
Area (Mon-Reiundant- (9.4.14) O 77.5¢ 20F *(9) Slightly Note *(13) g
HIA) 1001 Posiiive ’
Electrical b uipment Later -
Room 1n Steau 8 b2 -
Feddwater Is.lation
Valve House
Spray Pond P e 3 7 o A
Mouse (Reduniant-VAB) (9.4.15) o = By W N - A e Sty s 2




NOTES:

0. B.
W. B.
R. H.
Max.
Min,
N/A

* (1)

i)

* (3)

* (4)

* (7)

vage 23
WNP-1/4

3.11.1.2

= Ory Bulb Temperature
= Wet Bulb Temperature

Percentage Relative Humidity
- Maximum
- Minimum

= Not applicable. The environmental paraaeter is not present or
significant endough to warrant consizeration, .

Dose rates in Rads under accident conditions has been integrated over
the duratiain of accident, DBA or LOCA which results in maximum dose
rate.

Maximum hypothetical accident release in the Containment, gamma
radiation. Integrated dose levels, applicable to equipment located
inside containment building with respec” to the time after the LOCA,
a. ¢ provided in Table 3.11.5-2.

Mechanical equipment room containing Class [ and II equipment will
have ventilation available under LOCA and LOOP.

Under normal operating conditions, while in recirculation mode, . e
containment interior temperature may fluctuate between 959 and
1359F, depending on the number of air-conditioning fan coil units
in operation; 1309F for one fan, 1129F for two fans, 100°F for
tnree fans, and if all fans are running.

The indicated temperature of 1309F is the maximum daily temperature
which may last for five (5) hours in any 24-hour period. The twenty-
four hour average for such extreme environmental conditions will be
1179F. The duration of this environmental condition can be as long
as twenty-nine (29) cons>cutive days, but may occur only once during
the 40-year design life of the plant, [t is possible that these
temperature conditions may occur concurrent with other design basis
events, including LOCA or LOOP.

During plant shutdown, the minimum temperature of 559F DB will be
maintained.

Values listed for temperature, humidity, pressure, and radiation are
for a main steam line break outside containment in the area of the
main steam valves. A1l other areas are governed by the values listed
for LOOP.



* (9)
* (10)

* (a1)

* (12)
* (13)

Page 29

WNP-1/4

Pressure requirements within individual areas depend on the contami-
nation level within that area. Air flow pattern will be from a zone
with lower contamination level towards a zone with higher contamina-
tion level within the same area. This is also true in the case when
air flow from one area to an adjoining area.

No air circulation is provided during and following a LOCA or LOOP.

Provides cross reference between “able 3.11.1-1 and Table 3.11.1-2
for environmental conditions.

Exterior Environmental Design Conditions

(NormaT)
Sumer  Winter
Design Dry Bulb Temperature 110°F -10°F
Design Wet Bulb Temperature 700F -10.2°F
Design Relative Humidity 12% 90%
Design Dew Point Temperature 46°F -139F

Based on normal spent fuel pool water temperature of 140°F,

A1l the rotating machines identified, such as pumps, compressors,
fans, etc., are subject to non-seismic vibration during their
operation. All safety-related pumps are designed such that the perk-
to-peak vibration is within the following 1imits at rated speed and
at a capacity of + 10% from rated capacity:

Double Amplitude Vibration (Mils) At Rotational Frequencies

Speed At the Sleeve Bearings
1200 and below 4.0 mils*
1201 to 1800 3.0 mils*

*Vibrations are measured on the rotating shaft.

During LOOP or DBA conditions, this area is fed by natural circula-
tion from the safeguards area HVRAC system. Temperature alarms are
provided which facilitate operator action to open dampers.



WNP- 1/4
FSAR

TABLE 3.11.5-2

TIME-LZPENDENT INTEGRATED BETA AND GAMMA DOSE
IN THE CONTAINMENT ATMOSPHERE

BETA GAMMA TOTAL

TIME AFTER LOCA (Rad) (Rad) (Rad)

| Hr 2.6(+6) 5.0(+5) 3.1(+6)

12 Hrs 1.2(+7) 2.2(+6) 1.4(+7)

1 Day 1 8(s7) 2.9(+8) 2.1(7)

) 10 Days 6.4(+7) 8.5(+6) 7.3(+7)
L Mo 8.4(+7) L.1(e7) 9.5(+7)

5 Mos 9.8(+7) 1.1(+7) 1.1(+8)

1 ¥r 1.1(+8} 1.1(s7) 1.2(+8)

. -30-



PRESSURE (PSIG)

54

16

cemeee  HWNP-1/4

-« — HWNP-3/5
\‘

i s |

Combined LOCA,
I msie

FIGURE 3.2.1-1
CONTAINMENT PRESSURE MISTORY
DURING LOCA, MSLB

Time (Seconds)
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3.2.1.2 WNP-3/5 Environmental Service Conditions

e Control Room

The control room areas will be heated and air conditioned--
with protection orovided against radiation to allow safe and
continued occupancy. The HVAC svstem consists of two Class
1€, capacity air-handlina trains which prevent system loss in
the event of a single comoonent failure.

Durina loss of off-site power, the redundant HVAC system is
automatically polaced on the emergency power source sunnlied
from on-site diesel generators. Transfer from normal
operation to emergency filtration is accomplished auto-
matically upon a hiah radiation or high chlorine level
signal. Therefore, no special environmental desian
requirements for loss of ventilation or air conditionina
need be incorporated in the desiagn of safety-related
electrical and instrumentation equipment located in the
control room. The ability of the Class 1E equipment to
perform its safety function under the environmental service
conditions is demonstrated in the equipment gqualification
program.

e Auxiliary Building

Equipment required for Class 1E operation is assigned to
separate rooms according to redundant actuation trains.
These rooms are heated and cooled by Class 1E HVAC units
which may be placed on the emerdency power source upon
loss of off-site power.

The auxiliary building ventilation systems consist of the
main ventilation system (which provides normal auxiliary
building ventilation), the ECCS area filtered-exhaust
svstem (which provides post-accident air filtration of the
ECCS area), and the ECCS area fan coolers (which supnly
cooling to the safety-related pump areas required to
function during the DBE).

The portion of the auxiliary building main HVAC system
which provides ventilation to the ECCS area will be isolated
automatically upon initiation of a postulated DBE.
Simultaneously, the ECCS filtered-exhaust system and fan
coolina system will be actuated tc orovide coolina and
ventilation to the pumo areas throuchout their required
ooeration.

Since the safety-related equipment and HVAC systems are
separated by rooms accordina to redundant actuation trains,
a single component failure in the HVAC will produce loss
of cooling only within its actuation train. The remaining
train is desiagned to provide the necessary safetv function
durina the postulated DBE. The ability of the Class 1E
equipment to perform its safety function under the environ-
mental service conditions is demonstrated in the equipment
qualification program.
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e Fuel-Handlinag and Storace Areas

The fuel-handlina area heatino and ventilatina system -
consists of a s uply subsystem, an exhaust subsystem,
and a return-2(r subsystem.

' The normal operation of this ventilation system is to
nrovide outside air to both the fuel-handlina area and
fuel-storage pools from the supply subsystem. The exhaust
subsystem will draw air from the fuel-pool area and *
discharge to the atmosphere via the return-air subsystem
discharoe duct. Similariy, the return-air subsystem draws
air from the entire fuel-handling buildina for return to
the supply air subsystem or the atmosohere, depending on
the temperature of the outside air. Each of the above
subsystems is equioned with redundant fans in parallel, .
one fan on standby, to ensure continuous operation of the
ventilation system.

In the event of a postulated fuel-handling accident, the

supply and return-air subsystems each contain dampers,

arranged in series, to isolate the fuel-handlina buildino *
from the atmosphere. The fuel-handling building ventilation,

then, is interconnected and maintained by the ECCS

filtered-exhaust system. The ability of the Class 1E

equipment to perform its safetv function under the environ-

mental service conditions is demonstrated in the equipment

qualification program. ®

e Containment

In the reactor building, the combustable gas control
system and the shield building ventilation system are
the only safety-related ventilation systems.

Since neither system contributes to the heatina or coolina

of the containment environment, during accident conditions

safety-related components must be desianed and qualified to

function under DBE conditions. Examples of such components

are instrumentation transducers, motor and solenoid-operated

valves. These items are qualified to withstand the extreme [ J
temperature, humidity and radiation effects of the postulated

DBE.

Fioures 3.2.1-1 and 3.2.1-2 illustrate the pressure and

temperature nrofiles produced by a postulated DBE in the

WNP-3/5 containment reaion. The equinment is aualified *
to withstand these profiles and a 40-vear integrated

radiation dose includina the DBE event.

o Diesel Generaior Area

Each diesel nenerator room is orovided with three(3) Class -
1E, 33-1/3-percent-capacity exhaust fans plus a seoarate
heating and ventilating unit. The exhaust fans provide
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additional cocling to the room when the diesel is
ooerating. The separate unit supplies filtered,
conditioned air to maintain room conditions when the
diesel is in standby.

The exhaust fans and the separate HVAC unit are
supplied power from a normal source. Upon a loss of
off-site power, power to each HVAC unit is sunplied
by the respective diesel generator. Thus, a single
component failure affects only one of the two standby
generators, leaving the remaining generator to supnly
emergency nower to mitigate the consequences of a DBE
and provide safe shutdown of the plant.

A1l safety-related components associated with the diesel
generators are qualified to withstand the operating,
environmental, and seismic stresses exhibited in Table
3.11.1=1.

Switchgear, Battery, and Cable=Soreadina Area

This area is provided with redundant Class 1E, Seismic
Category [ HVAC systems. Upon loss of off-site power,
the systems are automaticallv connected to separate
emerqgency buses and powered by separate diesel generator
units.

The redundant systems are reguired to operate durino

both normal and accident conditions to maintain an
acceptable operational environment for the safety-
related equipment in each electrical-equipment and
battery room. MNo sinale component failure will result

in the loss of heating, ventilatina, and air conditioning
to any room in this area. The operatinag environment that
this HVAC equipment is desianed to maintain is defined

by Table 3.11.1-1. The ability of the Class 1E equipment
to perform its safety function under the environmental
service conditions is demonstrated in the equipment
qualification orogram.

CCWS Dry Coolina Towers Eauipment Area

Redundant electrical equioment is located in two separate
CCNS cooling tower rooms. Each room is served by a Class

1E 100%-capacity air-handlina unit located within the

room it serves. The unit must orovide ac. "~table operating
conditions for the Class 1E eauipment within the rocm during
normal and accident conditions.

In the event of loss of off-site power, the senarate air-
handling units wil  be switched to their respective diesel
source of emergency power. MNo single component failure will
result in the loss of ventilating canmability to both
equioment rooms. Table 3.11.1-1 reflects the environmental
conditions provided by the air-handlina units. The ability

-35-



of the Class 1E equipment to perform its safety
function under the environmental service conditions

is demonstrated in the eaquioment qualification program.

3.2.2 Seismic Conditions

Plant seismic resnonse spectra are develoned in accordance with
the criteria stated in the "Standard Review Plan", Section 3.7.
Section 3.7 of the Supply System SAR resoonds to the Standard
Review Plan by providina the criteria used for the develooment
of the individual nlant seismic response spectra.

Floor response spectra have been developed for each elevation

of the various nlant buildina areas using an analysis of the

time history method. These floor response spectra are inserted

in the technical specifications for vendor use in seismic &
cqualification of safety-related eauioment.

The Required Response Spectra (RRS), Test Response Spectra (TRS)
and test results are contained in the individual test reports
for each equioment type and in some cases for components.

Summaries of the WNP-1/4 qualification olans contained in Apoendix
A also reference the individual test reports. WNP-3/5 project
summaries will be provided in conjunction with the WNP-3/5 FSAR.

The details with respect to the methods used for seismic qualifica-
tion are discussed in Section 4.2.3. -

3.3 Class 1E Flectrical/I&C Equipment Accepbtance Criteria

The Supply System Equipment Qualification Program evaluates the

report submitted to provide qualification of electrical and I&C

equipment based on the criteria established in Section 2.0. The PY
acceptance criteria used to evaluate this report covers three

major areas:

o Content of the NQualitication Plan/Test Procedure
o Technical Adequacy of the Oualification Plan/Test Procedure

e Demonstration of the Equipment to Perform Its Safety Function
per the Test Procedure.

3.3.1 Content

The Supply System acceptance criteria requires that the vendor L3
qualification plan/test procedures address specific items. Amona

the more imoortant of these items are the eaquipment description,

aging simulation methods, service conditions simulated, and the

test sequence. Appendix C provides the detail ~f the aualifica-

tion acceptan.: criteria.
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3:3:.1.3

3.3.1.2

Equipment Description

[t is important that the vendor describe the equioment and its
model number so that the Supply System may ensure that the

equipment to be installed in the plant is the same as that tested.

The mounting of the equioment and connections must also be
described. These are reviewed by the Supply System to ensure
that the exnected plant installation is simulated accurately by
the qualification method.

Aging Simulation

The vendor aging procedures are reviewed for detail and
justification of methods. Arrhenius and/or stress analysis
methods are required to ensure conformance with [EEE 323 and
MUREG-0588.

3.3.1.3 Service Conditions

The vendor gqualification procedures are reviewed to ensure
that the Supoly System service conditions, as defined by the
Technical Specifications, are addressed and enveloped.

3.3.1.4 Test Sequence

3.3.2

Section 6.3.2 of IEEE 323-1974 requires that the specific
sequence of testing be conducted which accurately simulates
and envelopes nlant-specific service conditions. The vendor
qualification proaram is reviewed to ensure comoliance with
this requirement.

Technical Adequacy

The items discussed under 3.3.1 above, are reviewed for technical
detail and accuracy to conform to the Supply System Technical
Specifications, IEEE 323-1974, or its daughter standards that are
supported by requlatory quides and/or NRC documents. Appendix

C illustrates the depth of technical detail required from the
vendor in preparing an acceptable qualification program. The
summary reports contained in Apnendix A also oresent the para-
meters required to meet or envelope the Supnly System plant
requirements.
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Air Conditioning, Heating,
Cooling, & Ventilation
Systems

(a) Comtrol Room

(b) ECCS Ares Fan

Coolers

(¢) Electrical Equipment
L Battery Room

(d) Fuel Handling Blag.
(e) Diesel Generator
Diesel Generator Fuel

011 Storage & Transfer
Systew

Diesel Generaltor
Cooling Water Syslem

FQUIPMENT REQUIRED TO PERFORM SAFETY FUNCTIONS
DUR ING AND SUBSEQUENT TO A DESIGN BASIS ACCIDENT

WP -3/5

JABLE 3.11.1-]
(Sheet 1 of )

Air Condit loning System,
18C, Assoclated Equipment

Stovaege Tanks
Fuel 01} Transfer Pumps
Pay Tank

Interconnec ting Plping
& Valves

Instrumentation & Controls
Jackel Water Cooler

Ja.set Water Pump
Intercooler

Intercooler Water Pump
Valves & Piping
Instrumentation & Controls

Lube 011 Cooler

__LOCATION

Outside Containment

_LOCA

Cont inuous

Not Required

Cont inuous

MSLB

Cont inuous

Not Required

Cont nuous

ENVIRONMENTAL

CONDITION
TUmoTE

1-C,0,E

1-C,0

1-C,0,E
I-C,D.H
-G

1-C,0
1-C,0,H

1-C,b
1-C,0.M

FSAR
 SECTION

9.4.1
9.4.2.2
9.4.2.3

9.4.2.4
9.4.2.5
9.5.4

9.5.5
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sysiem

Diesel Generaltor
Starting Ailr System

Reac tor Coolant System

Contaimment Heal
Removal System

Contaimment Spray System

EQUIPMENT REQUIRED TO PERFORM SAFETY FUNCTIONS
DURING AND SUBSEQUENT 10 A DESIGN BASIS ACCIDEN]

B (! 1], 1.1 —

AC Motor Drlven
Ctraressor Starting
Afr Dryer

Atr Recelvers

Solenoid Operated
Starting Valve

Piping & Valves
Instrumentat fon & Controls
Reactor Vessel

Steam Generators 1&C

Pressurlzer 180

Reactor Coolant Pump, Mon. Sys.

RCS Piping 18C

Spray Pumps & Drivers

Shutdown Cooling Heat
Exchangers 1&C

Refueling Water Tank

Valves & Piping I&C

Insulation & Heat Tracing

Instrumentation & Controls

WNP-3/5

JABLE 3.11.1-1
(Sheet 2 of 5)

__LOCATION

Outside Contalnment

Inside Containment

Outside Containment

Inside & Outside
Containment

__LOCA WS
Cont inuous Cont nuous
2 -
- -
Not Required Not Required
Cont inuous Cont nuous
- -
- -
- -
- -
& ®

ENVIRONMEN TAL
~ CONDITION
INOTE

1-c,0

1-A.B

1-C,0E

F SAR
_ SECTION

9.5.6

9.2.10.2.2

9.3.4.8.3¢
6.2.2.2.2.5

é2.2.2.2.7
6.2.2.5.2
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SYSIEN

Radiation Monitoring
System

Main Sleam System

Main Feedwaler System

Auxiliary leedwater
System

Onsite Power Systems

(a) A-C Power System

o EQUIPMENT

Instruwnentation & Controls

Isolation Valves

Safety Valves

Modu lattng Atmospher ic

18C On Piping From Steam
Generators to the Isolation

Valves

teedwster lsolation Valves,
18C

Punps & Drivers

Condensate Storage Tank

I8C On Piping & Valves

Instrumentation & Controls

4.16kV Distr ibution
480V Distribut ion
120v Vital

Cables

tlectrical Panel

WNP-3/5
TABLE 3.11.1-1
(Sheet 3 of §)

EQUIPMENT REQUIRED TO PERFORM SAFETY FUNCTIONS
R ING AND SUBSEQUENT TO A DESIGN BASIS ACCIDENT

LOCAT 10N

Inside & Outside
Contalmment

Outside Contalnment

Inside & Outside
Containment

Outside Containment

ENVIRONMENTAL
__LOCA MSLE CONDITION
n

Cont inuous Cont inuous 1-A,B,C,D.EF.G.H

- - |-A,.
Not Required " »
Cont inuous - I-AC

» - 1-AE
Short-lTerm » 1-C,0t

= » 1-C,0

= . 1-A,8,C,D.E

= . 1-c,0
Cont inuous - .

- - .

- . -

¥ SAR
 SPCTION

- ——
S N
b .
-
.
-

10.4.7

10.4.7.2

8.3.1.1.3
8.3.1.1.4
8.3.1.1.6



SYSIEM

(b)) D€ Power System

Emergency Core Cooling
System

(a) Core Flooding System

{b) Sately lnjextion

System

Conlaimeent lsolation
Systlem

Combust ible Gas
Contral Systews

Samp ling & Monilor ing
Systes

Containment My Purge

Hy Revowb ination System

£
DUR

_ EQUIPHENT

125v I
Electrical Cables

flectrical Penetrations

I18C On Safety Operation

16C on Piping L Yalves
180 Refueling On Water 1

Satety Injection Pumps
& Drivers

I&C On valves & Piping

I8 on Valves & Piping

Filters

Hy Anslyzer
Samp le Cy linder
Samp le Pumps
Piping & Valves
Fans & Drivers

My Recombination Units

[PMENT
"% ND

lanks

ank

WNP-3/5

JTABLE 3.11.1-1
(Sheet 4 or 5)

REQUIRED TO PERFORM SAFETY FUNCTIONS
SUBSEQUENT T0 A DESIGN BASIS ACCIDENT

__LOCATION

Outside Containment

Inside Containment

Inside & Oulside
Containment

Outiside Contalmnment

Inside & Outside
Contalmment

Dutside G tatoment

Inside Containment

1 OCA

Cont i nuous

Cont inuous

Not Required

Cont Inuous

ENVIRONMENTAL
CONDITION

1-c,0

1-A,8,C,0.¢

1-A.8
1-A,8,C,0,E

1-C

1-C,DE,

1-A,8,C,0.E

1-A,8,C,0.

1-C,DE

I-AB

FSAR
 SECTION

8.3.2.1.1

6.3

6.2.4

6.2.5

6.2.5.2.3

6.2.5.2.2

2. %8
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SYSIEM

Spent Fuel Puol Couding
L Cleanp System

Conponcnt Loo ling Mater
Sysiom

Hea tar Prutactlon Systee

Englucer bng Salely
fFeatwres AClualion Syslca

COUIPMENT KEQUIRED
LR s AND SUBSEQUENT 10 A DESIGH

B L 111, 1 | B

Pusps & v lvers

Heal Exchangers

Valves & Plping
Instrusentat toa & Control
ry Coollag Tower

Shatdown Cooling HX

Pusps b b lvers

Essent lal Valves & Piping
Swrge lank

tnstrwsentatlon & Control
KPS Cabinet

Core Protection Calculator
Process Instrument Channels
Neactor Trip Switchgear
KPS Hemote Control Modules
Auxiltary Protection Cablnets

ESEAS AuxilMary Relay
Cabinets

Instrusentat lon & Control

Acluallon Loglc

N -3/5

JABLE 3,000
(Sheet 5 of 8)

LOCAT 10K

Uuls bde Contalmment

-
Outside Contalneent
Instde Contalmaent

Outside Contalnaent

Oulside Contalmscnt

fuside & Oulside
Contalmscnl
(Outside Shield
Wall)

Outside Contalnment

10 PEREORM SAFETY FUNCTIONS
BASIS ACCIDENT

__LocA

Isolated
Dur buy LOCA

-
-
Cont hious
-
Short-lerm
-
-

Cont Inuous

1 -

Not Kequired

Cont lnuous

tulwu!um 3&’1‘&
SRR -
(Later) 9.1.1

- -
1-f 9.2.2
1-C, 08 *
1-c.0 »
1-C 1.2
1-A8 .
I-c,0 .
1 »
-c.0 "
I-C 1.3
I-A8.C.0 »
I-c.0 »



NOTE 1: Table of WNP-3/5 Environment Conditions

DESIGNATION ENVIRONMENT
1-A - Containment Environment: Loss-of-Coolant or Steam Line Break
1-B - Containment Environment: Normal Environment
1-C - Auxiliary Building Environment: Normal Environment
1-D - Auxiliary Building Environment: Loss-of-Coolant Accident
1-E - Auxiliary Building Environment: Steam Line Break (Outside Containment)
1-F - CCWS Dry Cooling Tower Electrical
Equipment Rooms: A1l Plant Conditions
1-G - DGFOST Rooms: A11 Plant Conditions
1-H - Diesel Generator Areas: Diesels Running

The specified conditions for each category are listed below and equipment will
be rated for operation for these ard more severe conditions.

1-A
PARAMETER NORMAL ACCIDENT
Temperature 40-122°F 3832F Instantaneous Peak
370°F for 20 seconds
350°F for 10 minutes
250°F for 90 hours
ZOOOF for 7 days
175°F for 2 weeks
150°F for 1 year
Pressure/Steam 0-5 peig/ 40-44 psig for 10 minutes
Partial Pressure or 10-90% RH 30-35 psio for 90 hours
Relative Humidity B-10 psig for 7 days
5 psig/100% RH to 1 year
Radiation Dose 1 x 167 Rads 3.3 x 107 Rads*
Chemicel (Spray N/A 30-100 min After 100 min

H.BO
Environment, Integsity pH(NAaH auffer) INON-6807 pom  400D-t 300 pom
is 0.7 Ga]/M*in/FtE 10.0-11.0 9.0-10-0
directed vertically downward)**

1-8

Temperature 40%F-122%
Pressure 0 psig - 5 psig
Humidity 20% - §0% RH
Radiation 1 x 10" Rads
Chemical Not Applicable

*Dose consists of 40 year integrated dose plus 1 vear LOCA dose.

*+The manufacturer shzll determine tre most severe conditions within
these ranges, and conduct any qualification to these minimum conditions.

-42A-



1¢
PARAMETER

“emperature/Humidity
Fressure

Radiation

Chemical

-0

Temperature

Humidity
Pressur?
Radiation
Chemical

LE
Temperature/Humidity

Pressure
Radiation
Chemical

I-F
Temperature
Pressure
Humidity
Radiation
Chemical

16
Temperature
Pressure
Humidity
Radiation
Chemical

NORMAL

ACCIDENT

30%F-104°F at 20% RH to (**) -

Atmosphexic
3.5 x 107 (Max.)
Not Applicable

40°F-104°F
Atmospheric
0-100%
Negligible

Not Applicable

0%F-120°F
Atmospheric
0-100%
Negligibie

Not Applicable

120%F for 4 hours
Decreaae 120°F

to 104°F

20% - 90% RH
Atmosphesic

3.5 x 107 (Max.)(*)
Not Apolicable

1logr/soz RH Long Term
330°F/100% RH Short Term
Atmosphegic

3.5 x 10" Rads(*) (Max.)
Not Apolicable

40%F-104°F
Atmosoheric
0-100% >

3.4 x 10° Rads (*)
Not Applicable

0%F-120°F
Atmospheric
0-100%

4.7 x 10° Rads(*)

*Dose consists of 40 year integrated dose olus 1 year LOCA dose.

#*The manufacturer shall determine the most severe conditions within these
ranges, and conduct any qualification to these minimum conditions.
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4.0 QUALIFICATION PROGRAM METHODOLOGY

4.1

The methods below are used by the Supoly System to qualify Class
1E instrumentation and electrical equipment to the requirements
of IEEE 323-1974, or its daughter standards that are supported by
requlatory guides and/or NRC documentation. These methods are
used to qualify equipment to meet postulated service conditions
discussed in Section 3.2 of this document.

The first portion of this section discusses methods used in
qualification. These methods consist of:

e Qualification by type testing

e Oualification through operating excerience, supported by
partial type testing

e Ongoing qualification, after establishing an equipment qualified
life

o Combined qualification by analysis, supported by partial type
testing

e Oualification by utilizing military qualification methods.

The second portion of this section addresses the types of service
conditions to which the above methods are used to qualify equioment.
Where the conditions below cannot be simulated within the limits

of the state-of-the-art, engineering judgement will be used. These
service conditions are:

Humidity
Temperature
Radiation

Op zrational
Vibration
Chemical
Seismic

LOCA and HELB

General Qualification Methods

1EEE 323-1974 provides for the following general methods to qualify
Class 1E equipment.

e Qualification by type testing

e Oualification through operating experience, supported by partial
type testing

® Ongoing qualification, after establishing an equipment qualified
1ife

e Combined qualification by amalysis, supported by nartial type
testing

e Qualification by utilizing military qualification methods.
I
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Analysis alone is not listed in this document, although it is
part of [EEE 323-1974. In most qualification programs, the combined
qualification aporoacn by test and analysis has been used.

4.1.1 gu111f1cation by Type Testing

The type test program is used to demonstrata that the Class lE
equipment can perform its safety function within the accuracy

and responsa time requirements applicable for normal, abnormal

and DBE servics conditions. The type test will consist of a
demonstrationm of safety functions under a planned sequence of
simulated service conditions both before and after age conditioning.
Adequacy of the type test program is determined from the Supply
System "Acceptance Criteria for Class 1E Equipment Qualification”.

This method is the preferred means used by the Supoly System to
qualify Class 1E equipment.

4.1.2 (Qperating Experience

IEEE 323-1974 defines operating experience as an "accumulation of
verifiable service data for conditicns equivalent to those for
the equipment o be verified". In this context, experience can
serve as a basis for determining the qualified 1ife of equipment
(e.g., systems, subsystems, compcnents).

In order to determine that Class lE equipment is qualified by
operating experience, the following acceptance criteria must be
met:

e Comparison and identification of differences between the
equipment in service (aperating) and the propcsed aquioment,
such as differences in equipment desiagn, service conditions,
and envirormental conditions. An analysis must he orovided
to justify any extrapolation involved due to differences found.

e [dentification and history of failures of the in-service
equipment must be provided.

e The mandatory maintenance requirements should be stated to
provide adequate confidence that the qualified 1ifa of the
oroposed squipment will equal or axceed the in-service equip-
ment.

e The seismic conditions experienced by the in-service equip=-
ment must be documented to demonstrate that these conditions
envelop the site seismic requirements. Also, the aging
£ailure mechanisms must be identified for the in-sarvice

equioment.
[

e The aquipment selected for coerating axperience must nave
serformed under conditions equal %o or syrpassing the
saverity of the site-specific ocerating conditions. If not,
supplemental type testing is required af the in-service

° equipment (e.g., radiation and OBE axposure) .
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4.1.3

4.1.4

e Margin will be suitably considered when determining
+he levels for which qualification is being sought.

When auditable data is provided which demonstrates the above
eriteriz are met, the eguipment will be considered oualified
by reason of operating experience. This qualification will

be valid for a length of time no longer than the natural aging
period.

1¥f the above criteria are met, operational experience can be

the most effective method of gualifying equipment. Operating
experience also is useful in supplementing the methods described
in Sections 4.1.1, 4.1.3, and 4.1.4.

Ongoing Oualification

This method is discussed in IEEE 323-1974. The method allows
Class 1E equipment to be placed in service with an established
gqualified 1ife of less than the required design life.

The qualified 1ife is estimated by means of a mathematical model,
then verified using the test and/or analysis methods described
by Sections 6.3, 6.4 and 6.5 of 1EEE 323-1974. ldentical
eauipment can be installed for service limited to the verified
T1ife. .

The qualified 1ife may be extended by removing the in-service
eaquipment prior to the end of its qualified 1ife, and reperforming
the original aging and type testing. This will extend this type
of equipment's cualified 1ife by an amount equal to the original
verified 1ife plus the in-service natural aging.

Combined Oualification

Class 1E equipment may be qualified by 2 combination of test,
analysis, or previous operating experience. There may be various
rationales for qualifying equioment by the combined approach.
Sample reasons are:

1. The eguipment is tov complex for analysis or too large for
testing alone.

2. Tests of selected samples of 2 particular design aroup may
vary in size but have similar materials and design orincipals.
Oualification of the entire design group may be echieved
through prooer analysis techniques using data from the
selected test samoles.

3. Verification of an analytical model by partial type testing.

4. Use of operating experience to develop 2 basis for simulated
aging technigues.

5. Analyses correlating the interfaces and degrading effects
between two subassemblies that have been gualified separately
+0 demonstrate the design requirements when the subassemblies
are combined.
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6. Military cualification methods may be used to establish
a basis for the Class 1E equipment's qualified life.

The combined qualification demonstrates the equioment can perform
its safety function under normal, abnormal, and DBE service
conditions throughout its qualified 1ife. Combined qualification
provides auditable data by which the various primary qualification
methods may be brought together to satisfy the equipment
qualification program.

4.2 Design Conditions

This section is provided to show how the various qualification
methods in Section 4.1 are used to qualify Class 1E equipment to
the effects of:

e Aging

e Radiation

e Seismic

e Design Basis Events

These service conditions are the most complex and difficult to
provide qualification methods for and were, therefore, selected
for description.

4.2.1 Aging

Simulation of aging is not well bounded. Engineering judgement
plays an important role in the present state-of-the-art. Each
of the gualification methods mentioned in Section 4.1 may be
employed to establish an interval for Class 1E equipment
qualified 1ife. Metnods for aging of equipment are discussed
in the following sections.

4.2.1.1 Aging Oualification By Testing

Age conditioning is a process of controlled physical deteriora-
tion that will provide an evaluation of the equipment's vulner-
ability to aging mechanisms that could affect the ability of
that equipment to perform its safety function. Age conditionina
stresses are intended to produce equipment degradation levels
that exceed or equal expected in-service degradation. Aqge
conditioning addresses the effects of temperature, vibration

and operational cycling as follows:
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Temperature effects on aging are addressed using the form of
the Arrhenius model:

E
R R

t =
B 0
Where
ty = Equipment lifetime in service
ty = Equipment lifetime at the aging temperature
To = Service temperature, XKelvin
Ta = Aging temperature, %Kelvin
Epn = Activation energy, electron-volts
kg = Boltzmann's Constant, 8,617 X 10-5ev/ o0k

This model is extremely useful in estimating the useful life of
insulating materis"; and other "soft-goods" materials for which
the activation energies are known,

The temperature effects on electronic components are often
handled using the methods described in Section 2.0 of
MIL-HNDBK-217C. WPPSS will use both the Arrhenius and the
MIL-HNDBK methods as a basis to derive a qualified life for
materials and components that make up the Class 1E equipment.

li-service vibration which is determined to have an aging
mechanism on Class 1E equipment will be addressed in the test
sequence prior to seismic testing. The methods will employ
specific standards such ac IEEE 382, for which vibration aging
methods are described.

Operational cycling effects are simulated by subjecting the
test specimen to the number of cycles anticipated in plant
service.

The determination of qualified 1ife is based on conservative
engineering analysis which takes into account, as applicable:

4.

w ~ (=] w
. . . .

Results of age conditioning
Equipment service conditions
Existing type test results
Equipment design data

The equipment maintenance and replacement schedules.
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4.2.1.2 Age Qualification by Analysis Using NRC, Military, EPRI
Literature

Where there are no aging mechanisms that could affect the
ability of the Class 1E eauipment to perform its safety
function, the simulated aging test is omitted. This is
justified through use of Arrhenius, MIL-HNDBK-217C, EPRI
or NRC documentation.

4.2.2 Radiation

An important factor in determining the qualification of Class
1E equipment is the potential radiation exposure which the
equipment could receive. The radiation dosage described in
Section 3.0 is used to qualify the equipment. Where the
radiation dosage is above the threshold damage level of the
equipment, qualification is performed by actually exposing
the equipment to a gamma source to achieve the combined Beta/
gamma integrated dose.

Where it can be demonstrated that the effects of Beta and/or
gamma radiation does not degrade the capability of the equip-
ment or material to perform its safety function, such as
metallic elements, or the threshold damage level is not
exceeded, the radiation exposure is omitted from the testing.

4.2.3 Seismic Conditions

The basic principies of seismic qualification are described in

IEEE 344-1975, as supplemented by Regulatory Guide 1.100. These
principles are applied by the vendors to qualify Class 1E equipment
to meet postulated seismic forces. Where required, the equipment
is aged and irradiated to IEEE 323-1974 requirements prior to

the seismic qualification. Two methods are used for seismic
qualification of WNP-1/4 and ¥WNP-3/5 projects:

o Combined Analysis and Testing
e Testing

4.2.3.1 Seismic Qualification Using Combined Analysis And Testing

This test method involves analysis using a verified (by partial
testing) computer model to meet the intent in Section 7.0 of
[EEE 344-1975. It is used in cases where:

e The equipment mass or size exceeds the capability of the
testing facilities. An example of this would be a section
of a motor control center line-up. The section is seismically
tested with the results analyzed and extended to the entire
MCC Tline-up.

o Components of a Class 1E system are tested individually
with the results analyzed and combined for system use.
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The main steam isolation valve is an example of this
case. The actuator is seismically tested under
simulated valve loading conditions; a stress analysis

is performed on the viive body. The results of both the
test and stress analysis are then analyzed to show
operation capability under the postulated seismic
stresses.

4.2.3.2 Testing

The Supply System employs proof testing in the majority of the
seismic qualification programs. The guidance provided in
Section 6.0 of [EEE 344-1975 is used by equipment suppliers

in qualifying Class lE equipment.

The test sequence includes vibration aging (if applicable,
see Section 4.2.1.1.2) resonance search (if applicable), OBE
and SSE tests.

1.

Vibration Aging - If required due to equipment location,
vibration aging is performed prior to OBE and SSE testing.

Exploratory Test - Exploratory tests are conducted if 1)
vibrating aging is required, 2) the complete required
response spectrum may not be enveloped by the test
resoonse spectrum, 3) calculated resonant frequencies are
in the frequency range of seismic concern, and 4) the
other applicable suppert interfaces carnot be simulated
on the test table. When conducted, the exploratory tests
will be at an acceleration level that is intended to
excite all modes between 1 and 33 Hz.

0OBE Test - The Operating Base Earthquake (OBE) or a more
conservative test is performed with the test specimens.
These tests are performed at levels expected to simulate
the earthquake which could occur during the operating life
of the plant. Five OBE tests are conducted (minimum) in
each of the 2quipment's three principal axes. Each test
input is applied biaxially for a 30-second duration and is
designed to envelop the OBE required response spectrum.
The equipment is operated during and after the OBE testing
to demonstrate satisfactory performance of the required
safety function.

SSE Test - The Safe Shutdown Earthquake (SSE) tests are
conducted on all test specimens. This test is conducted
at maximum levels for which the building structure, safety
systems and components are designed to remain functional.
A minimum of one SSE test is performed in each of the
equipment's three principal axes. Each test is applied
biaxially to envelop the SSE required response spectrum
for a 30-second duration.
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4.2.4 OQOperational Simuylation During A DBE

Operational simulation consists of applying one or more of the
qualification methods described in Section 4.1 to the Class 1f
equipment to ensure that it will perform the safety function

under the plant-specific envircnmental and seismic conditions.

In most cases, the only acceptable form of operational simulation
is by actual test. There are cases, however, wh_:: analysis with
justification is used. For example, a Class 1E valve-bodv may be
analyzed to show that it will perform its safety function during
any postulated event.

Some equipment is designed to cperate before, during, and after

a postulated event. Other equipment, such as an isolation valve,

is intended to function immediately following the event. Therefore,
the Class 1E equipment is tested in an operational condition deter-
mined by its intended safety function. If a malfunction is
experienced during the testing, the effects of the malfunction are
determined and documented in the fina' test report.

4.3 Qualification Methods Application

5.0

The methods discussed in Section 4.1 are used in Class 1E equipment
qualification. The purpose of this section is to describe how these
methods are applied to specific Class 1E equipment. For ease of review
and to meet Appendix E or NUREG-0588 requirements, summary reports »f
these equipment qualification programs have been prepared.

The equipment types selected are:

Switchgear

Valve Operators

Motors

Cable

Connectors

Electrical Penetration Assemblies
Terminal Blocks

Appendix A of this document contains the summary reports for the
above identified equipment. Additional summary reports, similar to
those provided in Appendix A which will encompass the remainder of
the Class 1E equipment will be contained in the FSAR's for WNP-1/4
and WNP-3/5 projects.

EQUIPMENT OUALIFICATION PROGRAM IMPLEMENTATICN AND DOCUMENTATION

This section describes the Supply System Class 1E equipment qualifica-
tion program implementation and the types of documentation required.

The prime obje~tive of the Supply System qualification program is to
provide documented evidence that the Class 1E equipment is qualified.
The documentation is of such a form that oroof of qualification is
maintained and that the plant operations qroup may use this documenta-
tion in performing equipment maintenance as necessary.
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5.1 The Supply System Eaquipment Qualification Program

The Supply System Class 1E equipment qualification program consists
of following quality assurance procedures already in place. In
addition, engineers at the Supply System, the Architect Engineer,

and the equipment suppliers participate in programs that specifically
address the requirements of the documents mentioned in Section 2.0.

The Supply System qualification program includes the specific
activities which occur during the construction and operation of the
nuclear power plants. These consist of design-related activities,
specification-related activities, bid evaluation, procurement,

and operations. During the operational phase, extension of qualified
life and desian modification become important activities related to
equipment qualification.

5.1.1 Design Phase

The Architect Enaineer has the primary design responsibility to
develop specific information related to the Class 1lE equipment to
be used in the plant. rhe Supply System fc' lows quality assurance
procedures in the review of that information. The design informa-
tion developed by the Architect Engineer related to equipment
qualification consists of the following:

o Safety function and description

o Electrical and mechanical requirements

e Seismic loads

e Performance requirer :nts under opera*ional phases such as plant
startup, normal plant operation, plant shutdown, Design Basis
Event (DBE) and post-DBE.

o Environmental conditions anticipated during storage, construction,
and operation (including DBE and post-DBE).

e Interface requirements, including definition of the functional
and physical interfaces invoiving structures and systems.

Equipment specifications are reviewed for compliance with the plant
design requirements by both the Architect Engineer and the Supply
System during the design phase.

5.1.2 Specification Phase

The bid specifications are prepared incorporating information developed
during the design phase. In the bid specifications, the following
equipment qualification information is included:

e Required conformance to [EEE 323-1974.

o Required conformance with the qualification standards for the
specific equipment being procurred.

o Desired qualified life.
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8.1

3

e Designation of the safety function.

e Environmental conditions to which equipment will be aualified.
e Range, type, and duration of design basis event environment.

e Operating Basis Earthquake and Safe Shutdown Earthquake
conditions imposed at the equipment location.

e Equipment performance requirements.

e The requirement for identification of subcontractors, including
testing laboratories.

The most important items in equipment guaiification are the
requirements contained in the bid specifications. Without proper
requirements, great difficulty can be expected in obtaining informa-
tion related to equipment qualification.

The range, type, and duration of environmental conditions are
specificully defined in the bid specifications so that the vendor

can supply equipment that satisfies the safety function require-
ments. Curves and/or tables depicting in-containment and ex-contain-
ment temperature, pressure, and radiation profiles are provided.

The bid specification provides floor response spectra on the
Operational Basis Earthqua-es and Safe Shutdown Earthquakes for
specific equipment-mounting locations. The eguipment supplier
then is required to develop these criteria in the seismic
qualification process.

The documentation provided by the vendor for qualification testing
includes the following:

e Qualification test plan
e Test procedure

o Test report with applicable analyses, test data, results, and
conclusions.

Supply System engineers and the Architect Engineer have a review
cycle reserved for each of the above items prior to final approval
of each vendor qualification program.

Bid Evaluation Phase

After receipt and review of the Supply System bid specifications,
the bidder is required to submit an outline of the eauipment
qualification program for evaluation. The extent to which the
program conforms to the requirements of [EEE 323-1974 and to the
qualification requirements in the specification, partially deter-
mines the selection of the successful bidder.
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5.1.4 Procurement Phase

The procurement phase of the design activities at the Supply
System consist of awarding the contract to the selected vendor,
reviewing each part of the vendor's equipment qualification
program, and ensuring that the equipment is qualified in accorc-
ance with that program. The detailed activities consist of:

® Reviewing the complete vendor qualifica%tion program for
that piece of equipment.

e Monitoring *he progress of the vendor qualification program.
e Reviewing the results of the vendor qualification orogram.

e Establishing a program to maintain and verify qualification
for in-service equipment. This includes an equipment storage
period, as necessary.

Each qualification orogram is reviewed using the Supply System
acceptance criteria described in Section 3.3 of this document.

Based on the review of the qualification proaram results, additional
requirements may be established for maintenance and replacement

to ensure an eyuipment 40-year qualified 1life.

5.1.5 Operations Phase

Requirements exist to r intaz‘n equipment qualification during
storage, installation, startu>, and operation, based on vendor
recommendations. These recommendations, along with the qualifica-
tion program results, are incorporated into standar” Supply System
procedures to ensure continued qualification status. Spare parts
are procured accordina to recommendations established by the
vendor.

In cddition, continued evaluation of the equipment performance is
made to extend the equipment's qualified 1ife whenever possible.

5.1.5.1 Main.enance of Qualified Life

Initial equipment qualification does not necessarily ensure that
each component of a system will continue to be qualified during
its service 1ife. Qualification status throughout equipment
service 1ife requires component maintenance and/or replacement.
The Supply System procedures identify the minimum maintenance
schedules to retain equipment qualifications throughout service
life.

5.1.5.2 Extension of Qualified Life

The qualified 1ife of certain equipment may be less than the

plant design life. In such cases, a replacement program, additional
qualification testing, additional analyses supported by testinag,

or operating history may be used to demonstrate that the equipment
can perform its safety function beyond its established qualified
life.
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Qualification retesting may be performed using sample aged
compunents or by advanced qualification technigues, as they
become identified, to extend equipment qualified life.

Analyses may be presented to extend equipment gnalified life
when the Supply System can identify physically measurable
parameters that accurately refiect the state of component
deterioration.

Other methods will be used to extend equipment qualified life
if these methods adequately demonstrate that the equipment
will perform its safety function for the additional period

of time.

5.1.5.3 Desian Modi€ications

5.2

5.2.1

The wide variety of equipment used in Supbply System nuclear prujects
require that quidelines be established in performance of any

design modifications. Each equipment type and situation must

be evaluated to determine the impact that the design modification
would have on the equipment qualification. This evaluation will
determine the extent of any additional qualification required.

Whare changes affect neither the aging mechanism nor the
possible failure modes, reaualification is not required. Where
there is such an effect, requalification is performed to demon-
strate that the modified equipment can perform its safety
function for the specific period of time.

The techniques described in Section 4.0 (i.e., analysis, type
testing, or combined analysis and testing) will alsn be used in
the requalification of design modifications.

Documentation

The Class 1E equipment qualification program contains documentation
which demcnstrates the equipment capability to perform its intende
safety function under the service conditions in which it must operate.
The fundamental criteria for this documentation is contained in the
Supply System acceptance criteria, discussed in Section 3.3 of this
document. This section indicates that the document requirements of
[EEE 323-1974 must be satisfied in each vendor qualification orogram
prior to Supply System acceptance.

The information develooed by the Supply System Class 1E Qualification
Program must be accessible and available to personnel for audits and
available to operational personnel during the plant operation phase.
To accomp’ ‘sh this, the Supply System maintains a - stem of r~cords
in accordance with 10rFR50, Appendix B.

Vendor Documentation Submitta's

The vendor documentation submittals consist of qualification test
plans, test procedures, test reports and a final documentation package.
Supply System review of this documentation results in approval or
negotiation to ensure conformance to the qualification acceptance
criteria.
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5.2.2 Documentation Submitted to the U.S. NRC

The information that is submitted to *he NRC will meet the objectives
of the documents identified in Section 2.0 of this report. These
reauirements establish the need for these categories of information:

e Equipment qualification summary reports and information
satisfying Appendix E of NUREG-0588.

e Information required by present Requlatory Guides and
Standard Review Plans.

® A list of Class 1E I&C/eiectrical equipment.

5.2.2.1 Summary Report Information

Example summary reporis are provided in Appendix A of this document
in resnonse to Appendix E requirements of NUREG-0588.

5.2.2.2 Required Licensing Information

The standard review plans require that specific information be
available for inspection by the NRC Staff. This information, as
described in Sections 2.13 and 2.14 of this doc +ent, will be
provided.

§.2.2.3 Class 1E 18C/Electrical Equipment List

The Supply System is in the process of developing the Class 1E
equipment 1ist. This 1ist contains detailed information regarding
the equipment and its qualification status. Appendix B, Part I

of this document contains the definition of the codes and entries
used in the equioment list.

The information provided in this equipment 1ist may be sorted in

many ways to obtain reports which allow correlation in such areas
as equipment location and qualification methods. This list will

be submitted as part of the FSAR for NRC Staff review.

5.2.3 File System

The Supply System maintains files in accordance with estabiished
Quality Assurance procedures which conform to Appendix B, 10CFRS50
requirements.

These files include:

Equipment specifications

Test plans and acceptance criteria

Test results

Analyses and other documentation required to support any
assumptions contained in the renorts

Summary reports of the qualification proorams
Correspondence related to each qualification proaram.
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6.0 CONCLUSION

This report has been provided by the Washington Public Power Suoply
System to {llustrate the Supply System's methodology in complying
with [EEE 323-1974, or its daughter standards that are supported

by requlatory quides and/or NRC documentation.

The Supply System Equipment Qualification Program ensures that

all safety-related [&C/electrical equipment has been identified,
that post.iated accident environments have been defined, and that

an equirment qualification program has be2n developed to demonstrate
the required equipment performance within the specified service
conditions.
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APPENDIX A

SAMPLE SUMMARY REPORTS OF EQUIPMENT QUALIFICATION
PROGRAMS OF CLASS 1E EQUIPMENT



II.

III.

1/4-47-08~-1

CLASS 1'E
VENDOR EQUIPMENT QUALIFICATION PROGRAM
SUMMARY

Equipment Identification

Type: SKV, 250MVA, 1200 AMP Switchgear
Manufacturer: Gould, Inc.
Model No.: SHK=250

Equipment Classification

Safety Function: Operate on demand and where required to maintain
continuity of a cirecuit during the DBA Conditions
(LOCA) and earthquakes if no electrical fault or
overload condition exists. Should a short circuit
or other circuit overload condition occur during
the DBA or earthquake, open and reclose.

DBA Exposure: This equipment is subjected to Operating Basis
Earthquake (OBE) and Safe Shutdown Earthquake
(SSE) conditions. Other adverse environmental
conditions do not exist in the location of this

equipanent.

Time to Fulfill

Safety Function: The equipment is required to carry rated current
and open any circuit with an overload or fault
condition during and after a postulated LOCA, OBE
or SSE.

Equipment Description
The switchgear equipment is composed of the enclosure, primary circuit
components, circuit breaker and other components such as meters, relays,

switches, transformers, and interface components.

Qualification Environment

Normal: Temperature: SSOP to BSOF
Pressure: Slightly Positive
Relative Humidity: 35% to 50%
Radiation 10 rads/year
Abnormal: Temperature: 85°F
Pressure: Squgtly Positive
Relative Humidity: 40% - 10%
Radiation: 10 rads/year
DBE: Operating Basis Earthquake (OBE) and Safe Shutdown

Earthquake (SSE).
Summary of Qualification Plan

A. Aging:

The objective of the qualification plan is to satisfy the
criteria contained in IEEE 323-1974 for the WNP-1/4 plant
specification.




v.

VI.

1/4-47-Qs~1

Summary of Qualification Plan (cont)

Thermal:

Radiaticn:

Vibration:

Operaticnal:

A thermal aging analysis is performed to show
that thermal aging is not a factor which prevents
the equipment f:om performing its safety function
during seismic events. Where analysis indicates
unacceptable effects, thermal aging is performed
prior to seismic testing.

An analysis was performed which shows that the
WNP-1/4 radiation parameter (410 rads) for this
equipment is not a factor which would prevent the
equipment from performing its safety function
during seismic events.

Self-induced vibration and vibration from nearby
equipment is not a factor which would contribute
to the aging of this equipment. Therefore,
vibration aging is not performed on this equip-
ment.

Components susceptible to operationally induced
failure mechanisms are cycled a conservative
number of times to represent the desian life
cycles. Components of static design and those
whose drsign life cycles are a small fraction
of it apability are exempted.

B. Seismic: The basic equipment in the as-produced condition is
subjected to five OBE and one SSE (minimum) random,
multi“revuency, biaxial excitations in each of two
directions. The equipment is monitored for proper
electrical functioning during excitation. Locations
of components (protective relays, current transformers,
etc.) are monitored for excitation levels and compared
to the qualification data for the ccmponent.

C. DBA: LOCA not applicable. MSLB not applicable.

D. Other: Design Tests:

is subjected tc flammability, dielectric, continuous
current, load current switching, short time current

carrying, short circuit interruption and momentary current

tests.

Summary of Test Results

The analyses and test results show the switchgear will perform its
function under the conditions specified in Part II of this report
provided the periodic maintenance of Section 9 and parts replacement
schedule of Section 7 of Reference 1 are adhered to.

This switchgear equipment is an assembly of two types of components.
The first type comprises the "basic equipment" which includes
standardized primary and secondary ccmponents which perform the
basic function of switchgear equipment. The second type of

Basic equipment in the as-produced condition




1/4-47-08-1
VI. Summary of Test Results (cont)

components furnished with switchgear is the "va '; iole assortment"”
of control, instrumentation and protection equipment.

A. Aging - Thermal & Radiation(N/A): The analysis was divided into
two phases. The first phase addressed the "basic equipment”
and identified the possible failure modes and their effects
on system operation. Further studies and analyses showed
(through Arrhenius projections of existing laboratory and
operational data, and application of conductive coat.ngs
to prevent ionizing of air gaps in encapsulation) that
most of the failure modes could be prevented from occurring
in a gervice environment of 40C and a cumulative radiation
of 107 rads. Data used for the Arrhenius projections show
satisfactory operation for greatly extended periods above
the possible 38C environment.

The second analytical phase ("variable assortment”) included
a review of manufacturer's data and reports, and research

of data on basic materials and techaiques applicable to the
"variable assortment”. These analyses showed projected
operating life of 40 years under the normal and DBE conditions
for most of the items. They also identified those with a
less than 40 year life and quantified the required replace-
ment time to ensure a margin for safe operation. Details

of these aralyses, on going tests, a list of the "variable
assortment" and reference documents used in assessing them
are in Reference 1.

Operational: Circuit breakers met all performance criteria
after the 10,000 cycles of operation which
greatly exceed the 1200 operations requirements.

B. Seismic: A sample set of the "basic equipment” in the as produced
condition was subjected to five OBE and two SSE
biaxial RRS in two axes. All circuits were electrically
loaded, operated and monitored for proper functioning.
All equipmen® coerated satisfactorily before, during
and after the seismic exposure. Margin of 4% to cver
31% on *he SSE RRS was provided.

Accelerometers were placed at strategic locations

ard outputs recorded during the vibration runs. The
data was then used to evaluate the seismic withstand
capability of the "variable assortment" equipment.
#here manufacturers' data showed the equipment would
satisfactorily meet the vibration environment of its
location in the switchgear structure it was considered
qualified. Where data was insufficient, vibration
testing was performe’ to the spectrum of the equipment
location.

All of this equipment is qualified by one of these
methods. The list of these "variable assortment”
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B. Seismic (cont)

equipment and how gqualified seismically for this program
are in Reference 2.

A typical test response spectrum with the required responses
is given in Figure 1l.

The supplier qualification report presents experimental and
analytical findings which indicate that anticipated environ=-
mental effects during a qualified life period required for
WNP-1/4 do not put the equirment into a condition during a
seismic event other than when new. These findings, and an approp-
riate component replacement program, permit seismic verifica-
tion testing of new components.

Other - Design Tests: Requirements of ill tests were
satisfactorily met. The recommended maintenance
or adjustments were made at the required intervals.
See Reference 1.

VII. Modificat.ons to Equipment
None
VIII. Artachments
Figure 1, Tvpical S¢ smic Test Response fpectrum

IX. References

1. Goulé Report 33-51659-0S Revised 3-28-79. OQualification Summary
Report 5¥V Switchaear Contract 47, Transmittal 60A.

2. Gould Report 33-51659-8S, dated 9-78. Seismic Certification for
Class 1 Electrical Equipment Contract 47, Transmittal 7S.
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CLASS 1E
VENDOR EQUIPMENT QUALIFICATION PROGRAM
SUMMARY
b Equipment Identification
Type: Modular Type Penetration, 600 Volt Power, Control

& Instrumentation.

Manufacturer: westinghouse

Model No.: Prototype Modules Include:
Serial No. 328; small size low voltage cables,
Serial No. 261; larger size low voltage cables and
Serial No. 246; two tri-axial cables

II. Egquipment Classification

Safety Function: The penetrations function electrically to
carry signals to and frow safety devices
and current to power these devices within
the containment. They also provide a pressure
barrier to prevent any gases from leaking
from the containment during normal plant
operating conditions, during Loss of Coolant
Accident (LOCA), Main Steam Line Brezak (MSLB)
Operating Basis Earthquake (OBE) and Safe
Shutdown Earthquake (SSE).

DBA Exposure: The penetrations are located and mounted
on the containment liner-wall and are exposed
to LOCA and MSLB conditions.

Time to Fulfill

Safety Function: The penetrations must function both
electrically and as a pressure barrier
for the period of time that the DBA or
earthquake is postulated to exist, the
longest being the LOCA which is postulated
to exist 100 days.

III. Equipment Description

The electric penetration is a device which, when sealed into its
aperture in a bulkhead, allows for the passage of electrical circuits
and information through the wall of a nuclear containment vessel
without compromising the integrity of the containment vessel's
pressure boundary. Its double module seal allows for the continuous
monitoring of the module's gas leakage rate. Connectors, terminals,
terminal blocks and wire are also part of the complete plant instal-
lation. Summaries of their qualification follow as separate documents.
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Qualification Environment !
Normal: Temperature: 55F(13C) to 95F(35C)
Humidity: 20% to 80!

Radiation: 1.7 10

Abnormal: See Accident and DBE

Accident: LOCA: Temperature: See Figure 2
Pressure: See Figure 1
Radiation: l x 10" rads integrated over

accident and one year following.

Spray: Continuous for 48 Frours and

intermittant for additional 98
days, to consist of 2100 ppm boric
acid with Sodium Hydroxide to pH

of 9-11.
MSLB: Temperature: Sec Figure 2
Pressure: See Figure 1
DBE: Seismic: See Figure 3

Summary of Qualification Plan

The objective of the qualification plan is to satisfy the criteria
contained in IEEE 317-1972 for the WNP~1/4 plant specifications.

A. Aging:

Thermal:

Radiation:

Vibration:

Operational:

Develop Arrhenius plot by linear regres-
sion analysis ~f test data and determine
a time and temperature for accelerated
aging of the penetration modules to a 40
year life at 70C through extrapolation of
that plot.

Samples to Be exposed to a cummulative dose
of 1.1 x 10" rads from a Cchalt-60 source.

Self-induced vibration and vibration from
nearby equipment is not a factor which would
contribute to the aging of this equipment.
Therefore, vibration aging is not performed
on this equipment.

Normal operation produces heating effects
which are well below the 70C value considered
in the thermal aging portion of this program.
Thus, operational aging is included in the
thermal aging, above.

B. Seismic: The sample is to be subjected to biaxial random
vibration with a frequency spectrum of 0.7 to 100

Hertz.

The input shall be applied to the sample

six times (five OBE and one SSE) in each of four
biaxial directions.
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C. MSLB:LOCA: See Figqures 1 and 2.

D. Other: Temperature extremes cycling. Samples shall
be placed in an enviromment of -34C for one
and one half hours, 23C for four hours and
then one and one half hours at 93C with 95%
humidity. This i® to be done for five complete
cycles.

Mechanical shock. The samples shall be sub-
jected to a sand drop test twice from a
height to induce a force in excess of one
and one quarter g.

Thermal cycling. Samples shall be subjected
to 120 cycles between 21C and 77C at a rate of
change of 28C per hour.

Gas Leak Rate. Samples shall be pressurized
with helium to 75 psig and the pressure to be
monitored throughout testing to determine leak
rate.

Zlectrical Tests. Continuity, dielectric
strength, and insulation resistance are to
be performed at the start, during cycling
anu aging, DBA, and following short-circuit
tests.

Rated Short-Time Over Load Current Test

The modules shall be connected so that same
size wires are connected in such a manner
as to allow the required current to flow
through the maximum number of cables.

The test on module, S/N 328 (cable sizes

#12, #10, and #4), to be performed as follows:
using heiting tape, heat the cables to an
ambient of 122F(50C). A~ply rated current
plus margin (5%) through the three cable
sizes, the temperature being recorded after
stability is reached. At this point a current
seven times rated current plus margin to be
applied to the cable size under test for a

ten second duration. The maximum cable
temperature is to be r.ucorded.

The test on module, S/N 261 (cable size #2,
#1/0, 250 KC MIL, and 350 KC MIL), shall be
performed by heating one cable of each size
to approximately 194F (90C) and then applying
seven times rated current plus mar-in to the
cable size under test for ten seconds and
recording the maximum temperature.
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Short=-Circuit Current Duration Test (per-
formed next after the Rated Short-Time Overload
Current Test).

The modules, are tc be installed and secured

in a test mounting collar in the same manner

as tiney would be sealed into a bulkhead. Three
cables of the same size are to be fastened
together at the inboard side of the module and
their extensions on the outboard side secured
to the three phase power source. Heat the
wires to be tested to a minimum of 194F(90C)
prior to applying the short circuit current.

After programming the power source to produce
the required current for the proper number of
cycles, the unit shall be turned on, thereby
delivering the faulted current to the cables.
The maximum temperature attained by the tested
cable size due to the short circuit current
shall be recorded. At the conclusion of the
test performed on the first triad of wires, the
second group shall be connected and the test
repeated. This procedure is to continue until
all the required cable sizes of both modules
have been tested.

Installation welding. The module shall be welded
to a linear nozzle and the developed tempera-
tures measured at the conductor insulation and
the epoxy seal.

Summary of Test Results

The analysis and test results st the penetrations will perform
their function under the condit. 1s specified in Part II of this
report. The combination of terminals, terminal block and wire in
an electrical enclosure is being evaluated for performance in MSLB

environment.
Aging:

Thermal:

Radiation:

Cast epoxy penetration seals were tested at four
temperatures from 150 to 200C and using linear
regression analysis an Arrhenius curve was
developed that showed 99.7% of the seals will
have a life greater than 342 years at 70C.

Based on this curve the samples were aged at
150C for 100 hours to simulate 40 year life at
70C. This gave a margin of 35C over the maximum
normal service temperature.

The samples were exposed to gamma radiation from
a Cobalt=-60 source for 220 hours at a rate of

0.5 x 10" rads per hour. The samples were
rotated periodically to obtain a dose cf 1.1 x 10
rads. This gave a margin of 10%.

8
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The penetration modules were pressurized into

64 psig, energized with 21,000 volts dc and then
subjected to biaxial random vibration with a
frequency spectrum of 0.7 to 100 Hertz. The
input was applied six times (five OBE and one SSE)
in each of four biaxial directions. Margin of
50% or more was provided between required levels
and the test levels. See Figure 3 for SSE
vertical response (worst case requirement). There
was no visual or apparent evidence of mechanical
damage or deterioration of the penetration as

a result of the ~eismic vibration. See reference
3

The three modules were installed in the steam
chamber, and each conductor was attached to its
power supply. The power supplies were adjusted
to deliver the following voltages and currents
to the respective cable during the test:

#12AWG and #10AWG 20 Amps at 600 Volts
#4AWG and #2AWG 90 Amps at 600 Volts
#1/0 125 Amps at 600 Volts
250 KCMIL and 320 Amps at 600 Volts
350 KCMIL

The penetrations were then expcsed to the Design
Basis Accident Pressure and Temperature profiles
shown in Figures 1 and 2. A chemical solution
was sprayed intermittently on the modules, at

a rate of 0.15 gallon per minute for a total of
81 gallons during the 30 day period. The first
63 gallons of solution (7 hours of spray, 0.15
gal/min) consisted of 4000 ppm of boric acid
buffered with sodium hydroxide to a pH of 8.5.
This exceeds the WNP-1/4 requirements and pro-
duces a more severe test. The remaining 18
gallons of spary consisted of 2100 ppm boric
acid buffered to a pH of 9-11 with sodium hydro-
xide. This solution was consistent with WNP-1/4
requirements.

Insulation resistance readings were taken daily
throughout the test. At the conclusion of the

LOCA testing, the modules wergs leak tested. The _
leakage measured at 1.1 x 10 ~ std. cc/sec (1 x 10
std cc/sec, maximum, was specified).

2

The insulation resistance readings were within
acceptable limits. The dielectric strength test

was performed and all cables passed the test after
cycling and aging. All cables passed the test

after the design basis accident with the exception
of cables 10 and 13 in Module Serial Neo. 328. These
cables, along with #15, were used to conduct the
short circuit current dura*ion test and were
stressed beyond the IPCEA maximum recommended I ¢




VII.

VIII.

IX.

Other:
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value of 5.6 x 10° by 46%. This over-
stressing could have contributed to this
failure; however, one of the overstressed
cables and four other #10 cables satisfactorily
met the test. Sometime after 41 hours into the
the DBA and prior to 71 hours, borated water

and condensate accumulated in the chamber putting

the penetrations under water. Several of the
cables failed the insulation resistance at 71
hours. The drain valve was adjusted and all
but the triax cables had recovered by the 97
hour test. This is not detrimental & the
penetrations are located above any flood line
and the triax cables need to operate only at
the beginning of DBA to signal its occurrence.
A margin of 60F was provided throughout most
of the profile.

The LOCA test exposure is used to demonstrate
capability to met MSLB environment. A margin

of 50 psi is provided over the maximum pressure.

A margin of 55F is provided over the maximum
temperature calculated to be transferred to the
penetration. The calculation was based on the
methodology of Appendix B of NUREG-0588 (Aug.
79) see Reference 4. The result of all post
LOCA exposure tests were satisfactory.

The results of the Temperature Extreme,
Mechanical Shock, Thermal Cycling, Gas Leak
Rate, Continuity, Dielectric Strength, Insula-
tion Resistance, Rates Short-Time Overload
Current, and Short Circuit Current Duration
Tests were satisfactory except for Dielectric
Strength as discussed under LOCA results. See
Reference 1.

Welding of the modules into place was
satisfactorily demonstrated. See Reference 1.

Modifications to Equipment

None

Attachments

Figures 1, 2 and 3.
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