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PREFACE

This report summarizes the status of the environmental
qualification program for safety related electrical and
mechanical components installed at HCGS. This program is an
ongoing effort with- completion scheduled prior to initial
core load; this document reflects the work done to date, The
scheduling ané status information is included as Section XI
of this report. Major EQ related items currently being
reviewed for resolution are identified in Section XI.

Note that this revision (Revision 3) includes work completed
since 3/28/85 and also addresses items discussed during the
NRC EQ audit in July of 1985,
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The purpose of this HCGS Summary Report is to explain the
approach taken to identify and to ensure the operability,
under any postulated environmental conditions (normal/ab-
normal/accident), of the safety related electrical and
mechanical components required to bring the plant to, and
maintain it in, a safe shutdown condition any time during
its anticipated forty year life.

In accordance with Item (b) of 10CFR50.49, this report ad-
dresses qualification of: (1) safety related electrical
equipment, (2) non-safety related electrical equipment
whose failure under postulated environmental conditions
could prevent satisfactory accomplishment of safety func-
tions, and (3) post accident monitoring equipment located
in a harsh environment as delineated in HCGS FSAR Section-
1.8.1.97 and FSAR Table 3.11-5, As HCGS is qualifying each
of these types of equipment equally in this EQ program, the
words "safety related" as applied to electrical components
and when used in this report only, are synonymous with the
three categories noted. EEGB compliance with 10CFR50.49 is
summarized in the attached FSAR Table 3.11-3 (pages I-3
thru 1-6).

Additionally, in accordance with Section 4.4.1 of IEEE STD-
627-1980, this report addresses the qualification of safety
related mechanical components which: (1) are located in a
harsh environment, (2) contain materials with "significant
aging mechanisms®, and (3) are required to function during
and/or aftsr a Design Basis Accident (DBA).

This Summary Report includes a synopsis of:

(1) The identification of the various parties, (PSE&G, GE,
Bechtel, etc.), responsible for the ongoing technical re-
view as well as the establishment and periodic updating of
the EQ file and EQ Summary Report (Section III).

(2) The listing of applicable EQ Program related design
criteria including Regulatory Guides, IEEE Standards,
NUREG's, IE Bulletins/Notices, etc, (Section 1IV).

(3) The Quality Assurance programs utilized to assure ad-
herence of the EQ program to the requirements of 10CFS50,
Appendix B (Section V).

(4} The analysis methods used to determine the environmen-
tal design envelopes (radiation, pressure, temperature,
humidity) for normal as well as abnormal and Design Basis
Accident (DBA) operating conditions (Section VI).
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(5) The identification process used to determine: (a) the
systems required to mitigate and follow the course of any
postulated DBA as well as achieve and maintain safe shut-
down following a DBA, and; 'b) the selection process used
to identify the individual electrical and mechanical
components within each of these systems required to
function to ensure required system operation (Section VII).

(6) The rev.ew process methods used to ensure the com-
pleteness of EQ reports for each of the identified safety
related system components to verify compliance with appli-
cable EQ design criteria including HCGS Licensing commit-
ments to IEEE Standards, Regulatory Guides, NUREG, IE
dulletins/Notices, and Code of Federal Regulations.
(Section VIII).

(7) The description and implementation process for a main-
tenance and surveillance program to dccument the proper
monitoring, and performance of maintenance related repairs
and/or replacement of EQ related electrical and mechanical
components to ensure operability under any anticipated en-
vironmental conditions during the forty year life of the
plant (Section IX).

(8) The development method used for the compilation of
Equipment Evaluation Summary Sheets (EESS) by system which
summarizes the EQ data on a component by component basis
(Section X).

In addition to the EQ data contained in this Summary Re-
port, the following sections of the HCGS FSAR contain EQ
support documentation:

(1) Section 1.8 Conformance to NRC Guidelines
(2) Section 1,10 TMI-2 Related Requirements for New Op-
erating Licenses,

(3) Section 1,11 Differences from Standard Review Plan,

(4) Section 1.12 Unresolved Generic Safety Issues.

(S) Section 3.1 Conformanc? with NRC General Design Cri-
teria.

(6) Section 3,2 Classification of Structures, Compon-
ents, and Systems,

(7) Section 3.9 Mechanical Systems and Components.

(8) Section 3.10 Seismic Qualification of Seismic Cate~

gory 1 Instrumentation and Electrical
Equipment.,

(9) Section 3.11 Environmental Design of Mechanical and
Electrical Equipment,

(10) Chapter 6 Engineered Safety Features.
(11) Chapter 7 Instrumentation and Controls.
(12) Section 8.3 On-site Power Systems.

(13) Chapter 15 Accident Analysis.




various EQ applicable sections of the FSAR are summarized
in this EQ Summary Report. These sections of the FSAR were
utilized and referenced to determine the environmental de-
sign criteria, to identify the systems/components reauired
to achieve and maintain plant shutdown, and to verify the
licensing criteria (NUREGS, Regulatory Guides, IE
Bulletins/ Notices, etc.) to which the HCGS EQ Program is
committed.




FSAR TABLE 3.11-3



HCGS FSAR 1/85

TABLE 3.11-3 Page 1 of 4
SUMMARY OF HCGS COMPLIANCE WITH 10 CFR 50.49

This table represents a summary of Hope Creek Generating Station
compliance with 10 CFR 50.49.

Paragraph(a) Requirement 1ncor€oratod. A program has
been established for qualification of
electric equipment in a harsh environment
that is safety-related. The present
program will be discussed in detail by an
EQ summary report as referenced in

Section 3.11.

Paragraph(b) - Requireiments incorporated. Safety-related
(1) electrical equipment, nceded to mitigate
design basis events, has been identified,
designed and will be qualified to function
properly in the environmental conditions
‘ during normal, abnormal and design bacis
events.

Paragraph(b) - Requirement incorporated. The criteria
(2) used to identify non-safety electric
equ’pment whose failure could affect
operation of safety-related equipment will
be included in the summary EQ report. (To
date no non-safety-related equipment in
this category has been identified.)

Paragraph(b) =~ Requirement incorporated. The parameters
(3) required to be measured by Regulatory
Guide 1.97 are included to the extent noted
in Section 1.8.1.97.

Equipment required by Regulatory Guide 1.97
to be environmentally qualified has been
included in the equipment qualification
program.

No requirement. This section details items
(mild environment, seismic qualification,
etc.) that are not included within the
scope of this rule.

Paragraph(c)

Amendment 9



Paragraph(d)

Paragraph(d)
(1)

Paragraph(d)
(2)

Paragraph(d)
(3)

Paragraph(e)
(1)

Paragraph(e)
(2)

Paragraph(e)
(3)

HCGS FSAR 1/85

TABLE 3.11-3 (Con't) Page 2 of 4

Requirement incorporated. Table 3.11-5 has
been developed to identify safety-related
electric equipment located in a harsh
environment. This table is included in
Section 3.11 and will be included in the EQ
summary report.

Requirement incorporated. The equipment
evaluation summary (EES) sheets in the EQ
summary report will provide this
information.

Requirement incorporated. Egquipment test
reports will provide this information.

Requirement incorporated. The EES sheets
in the EQ summary report will provide this
information.

Requirement incorporated. Section 3.1]
discusses the design basis including
temperature and pressure. A plant specific
profile for temperature and pressure vs.
time for equipment qualification will be
included in the EQ summary report.
Temperature and pressure limits are
included on the EES's and in Table 3.11-1.

Requirement incorporated. Humidity has
been considered where it is applicable and
is included on the EES's and in Table
3.11-1.

Requirement incorporated. Chemical
effects are not applicable since
demineralized water is used. Effects on
demineralized spray are encompassed by
testing at 100% relative humidity.
Equipment subjected to direct spray
impingement will be evaluated to determine
if testing under spray conditions in
addition to 100% relative humidity
conditions is required.

Amendment 9




Paragraph(e)
(4)

Paragraph(e)
(5)

Paragraph(e)
(6)

Paragraph(e)
(7)

Paragraph(e)
(8)

Paragraph(f)
(1-4)

HCGS FSAR 1/85

TABLE 3.11-3 (Con't) Page 3 of 4

Requirement incorporated. Radiation
effects on safety-related electrical
equipment have been taken into account,
where applicable, including radiation
resulting from recirculating fluids.
Radiation levels are included on the EES's
and in Table 3.11-1.

Requirement incorporated. Aging is
included as part of equipment gualification
except where equipment is not considered to
be age sensitive. Qualified life is
included on the EES's.

Requirement incorporated. Equipment that
could be submerged has been identified and
demonstrated to be qualified by test for
the duration required.

Requirement incorporated. Synergistic
effects have beer considered in the
accelerated aging programs. An engineering
evaluation will be performed to identify
known synergistic effects for materials
that are included in the equipment
qualified. Any i1dentified synergistic
effects are accounted for in the
qualification programs. Section 3.11.2.7.4
discusses the design basis for synergistic
effects.

Requirement incorporated. The equipment
technical specification includes the margin
in the environmental conditions of the
plant and the margin to be applied to
service conditions. Section 31.11.2.7.1
discusses margins as part of the design
basis.

Pequirement incorporated. Section 3.11.6.1

discusses performance of environmental
qualification by testing and analysis.

Amendment 9



Paragraph(g)

Paragraph(h)

Paragraph(i)

Paragraph(3j)

Paragraph(k)

Paragraph(1l)

HCGS FSAR 1/85 |

TABLE 3.11-3 (Con't) Page 4 of 4

N/A. Pertains to plants receiving
operating licenses prior to February 22,
1983.

N/A. Pertains to plants receiving
operating licenses prior to February 22,
1983.

N/A. Pertains to plants receiving
operating licenses prior to November 30,
1985.

Requirement incorporated. Section 3.11.3
states that environmental qualification
documentation for safety-related electrical
equipment will be available for NRC audit.

No requirement. This section permits l
applicants for, and holders of, operating
licenses exemption from this rule if the
Commission previously required

gualification of equipment in accordance

with DOR guidelines or NUREG-0588.

Requirement incorporated. Replacement
equipment will be qualified in accordance
with 10CFR-50.49.

Amendment 9 |



II.

(1)

PROGRAM SYNOPSIS

The objective of the EQ program is to ensure that the elec-
trical and mechanical components required to safely shut
down the station under any postulated DBA will successfully
perform their safety related function. This DBA could
occur at any time during the anticipated forty year plant
life. This objective is met by:

(1) Identifying the systems and the components within
each system required to safely shut down the
station.

(2) Determining the normal environmental operating condi-
tions that the components will be functioning
under.

(3) Determining the worst case environmental condi-
tions the components will be subject to under nor-
mal, abnormal, and DBA occurrences.

(4) Ensuring that the EQ test/analysis data for each
component verifies component operability under
both these normal and worst case DBA environmen-
tal conditions.

An additional, unique EQ related effort which was performed
for HCGS but is not included in this EQ Summary Report, is
the qualification review of the components required to miti-
gate the consequences of an Anticipated Transient Without
Scram (ATWS) event., In summary, a qualification program was
performed by General Electric (GE) and verified by PSE&G
whi®. ensures that the various components required for ATWS
were qualified to operate in the ATWS environment for the
length of time required to perform their defined functions.

Identification of the Components Reguired to Safely Shut

Down the Station

These were defined as those system components required to detect,
follow and mitigate an accident condition and to maintain the
station in a safe shutdown condition following the accident.
Each accident scenario was reviewed and the componencs regquired
to perform detection, monitoring and/or mitigating functions were
identified on a system-by-system basis.

These systems and their related components were defined and
separated into the following categories:

(a) Protection Systems - those systems which ini-
tiate safety actions to mitigate the conse-
quences of a DBA,
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Engineered Safety Feature Systems - those
systems which provide cooling, core protec-
tion and isolation of the reactor plant dur-
ing a DBA.

(¢) Safe Shutdown Control Systems - those control
systems used to achieve and maintain the sta-
tion in a safe shutdown condition following a
DBA.

(d) Safety Related Display Instrumentation - the
display Instrumentation avallable to the
operator to indicate proper functioning of
safety related systems including indication
of required operator manual initiation and

control of safety systems/components.

(2) Determination of Normal Environmental Conditions

Once the components required for safe shutdown were identified,
their physical locations within the station were determined. The
architect/engineer (A/E) for HCGS (Bechtel) then calculated the
conditions that exist during routine station operation including
startup, shutdown, power operation, refueling and maintenance.
This data was used as the baseline data in determining normal
environmental effects on components required to safely operate
and shut down the station.

(3) Determination of Worst Case Environmental Conditions

The A/E then analyzed the effects cthat abnormal operating condi-
tions would have on the environment of each identified safety re-
lated component. This analysis included such conditions as loss
of offsite power and loss of ventilation as well as Design Basis
Accidents (DBA) such as LOCA, feedwater line break, etc. The
resultant worst case environmental conditions postulated were
chosen for each plant area. From this analysis, two categories
of environmental states were defined:

(a) Harsh Environment- Components located in
these areas would be subjected to worst
case DBA anticipated temperatures, pres-
sure, humidity, and/or radiation extremes
well above the normal operating environ-
mental conditions. Harsh environmental
areas are those in which the abnormal or
DBA values of temperature or radiation
exceed 120 F or 1 X 103 RADS respec-
tively.

(b) Mild Environment- Components located in
these areas would at no time (including
under worst case DBA) be subjected to en-
vironmental conditions significantly more
gsevere than those experienced under nor-
mal plant operating conditions.




(4) Verification of Component Operability Under Defined Environ-

mental Zonditions

The test/analysis data for each component was theéen reviewed to
ensure that the component would perform its required safety re-
lated function under normal, abnormal and applicable DBA environ-
mental conditions. This was accomplished by comparing the det-
ailed manufacturer or component supplier EQ reports for each
identified safety related component to the environmental en-
velopes calculated for the normal, abnormal a2:d DBA operating
states under which that component would be required to operate.

11-3



III.

PROCEDURES

The responsibility for the development and ongoing tech-
nical review of the HCGS EQ program, including the creation
and updating of the EQ central file, has been undertaken Dby
the Controls and Electrical Division of the PSE&G Engineer-
ing and Construction Departmen*. As such, it is respon-
sible for the coordination and monitoring of the efforts of
the various participants involved in the EQ program includ-
ing the A/E (Bechtel), NSSS supplier (GE), and other PSE&G
division personnel as well as associated independent con-
sultants, component suppliers, and testing labs.

The EQ program supervision is under the direction of a
PSE&G Principal Engineer and includes a functional engi-
neering staff which is supported by Bechtel, GE, and a con-
sultant. The work activities are applicable to; (1) the
NSSS EQ program and (2) the Balance-of-Plant (BOP) EQ pro-
gram and include the following:

- Direct the efforts o. the architect-engineer (A/E)
requiring interface with GE and other vendors.

- Verify that all equipment requiring qualification
is identified.

- Review specified environmental conditions and
qualification plan compliance.

- Review/approve all EQ documents submitted by the
vendor including test plans, analyses, and re-
ports.

- Prepare qualificat.on documentation in the form of
NRC auditable packages.

- Assure that necessary checklists and equipment
evaluation work sheets are prepared and approved.

- Review/approve work done by consultante, GE, or
the architect-engineer.

- Participate as a member of Technical Review Com-
mittee (TRC) in the NSSS EQ Program.

- Resolve comments generated on plans and reports

and provide recommended resolutions of equipment
qualification issues.
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- 4Aonitor open issues.

- Establish a program to provide documentation for
the development of a plant maintenance, surveil-
lance, and replacement program for EQ related com-
ponents.

- Review of USNRC IE Bulletins/Notices to determine
any iract on the EQ program and resolution of any
recaltant discrepancies.

In additicn, PSE&G's engineering personnel involved in EQ
are responsible for preparation and updating of this EQ
Summary Report. This includes review and resolution of
USNRC licensing concerns as they pertain to the EQ pro-
gram,

The completion, and continuation, of the Hope Creek Envi-
ronmental Qualification effort has been re-assigned to site
engineering personnel who will eventually become part of
the PSE&G Nuclear Department. This transition of respon-
sibility is in process as of the date of this amendment and
is expected to be complete prior to fuel load. All EQ work
required during plant operation will be performed by the
Nuclear Department,
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Iv.

REGULATORY COMPLIANCE

The HCGS EQ effort for safety related electrical equipment
located in a harsh environment is required to comply with
Category II of NUREG-0588, "Interim Staff Position on En-
vironmental Qualification of Safety Related Electrical
Components" dated December 1979 and IEEE-323-197!' "ILEE
Standard for Qualifying Class 1E Equiopment for Nuclear
Power Generating Stations™, However, the EQ program is at-
tempting to meet, wherever possible, and qualifv equipment
to the Category I requirements of NUREG-0588 and IcZEE-323-
1974. In addition, the EQ program will conform to the
criteria of 10CFR50.49 for safety related electrical
equipment located in both harsh and mild environments.

For safety related mechanical equipment located in a harsh
environment, the EQ Program establishes, via analysis, the
qualified life of the components including proper required
functionability before, during, and after a DBA. This
analysis is performed by identifying significant aging
mechanisms within each mechanical component in accordance
with IEEE-627-1980, "Design Qualification of Safety Sys-
tems Equiprent Used in Nuclear Power Generating Stations",
Section 4.4.1.

This EQ program is designed to supplement, and, as such,
neither replaces nor modifies compliance with other appli-
cable codes and standards prepared by ASME, AISC, ACI or
any other governing organization. Additionally, the safety
related mechanical components meet the sequential testing,
seismic mounting configuration verification, functional
assurance criteria, identification of aging mechanism's
process, maintenance/surveillance interface requirements
and other applicable criteria delineated in the Seismic
Qualification Review Team (SQRT) and the Pump and Valve
Operability Review Team (PVORT) documentation.

This overall EQ program effort includes, but is not limi-
ted to, conformance with the following as described in the
FSAR:

(a) ASME Section III, Class 2 Criteria.

(b) IEEE Standard 344-1975 - "Recommended Prac-
tices for Seismic Qualification of Class 1E
Equipment"”

(c¢) IEEE Trial Use Standard 323-1971 - "General
Guide for Qualifying Class 1E Flectric Equip-
ment for Nuclear Power Generating Stations"

(&) IEEE Standard 383-1974 - "Type Test of Class

1E Electric Cables, Field Splices, and Connec-
tions for Nuclear Power Generating Stations"
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(e) IEEE Standard 382-1980 - "Type Test of Class
1E Electric Valve Operators”

(f) IEEE 627-1980 - "Design Quaiification of Saf-
ety Systemg Equipment Used in duclear Power
Generating Stations"”

(g) ANSI Standard N-278-1 - "Self Operated and
Power Operated Safety Related Valves Func-
tional Specification Standard"”

(h) Regulatory Guide 1.148 - "Funct.onal Specifi-
cation for Active Valve Assemblies in Systems
Important to Safety"

(i) NUREG 0800 - "Standard Review Plan for the Re-
view of Safety Analysis Reports for Nuclear
Power Plants"

As is noted in FSAR Section 3.11, the EQ program is also
designed to be in conformance with the followina 10CFR Ap-
pendix A General Design Criteria and Regulatory Guides:

[The extent of compliarce with these guide-
lines/criteria is delineated in the paren-
thesized FSAR Chapters/Sections].

(a) General Design Criterion i:
Quality Standards and Records {(Chapter 17)

(b) General Design Criterion 4:
Environmental and Missile Design Basis (Sections
2:5; 3. %),

(c) General Design Criterion 23:
Protection System Failure Modes (Chapter 7)

(d)General Design Criterion 50
Containment Design Rasis (Chapter 6)

(e) Regulatory Guide 1.30
Quality Assurance Requirements for Instrumentation
and Electrical Equipment (Chapter 7)

(f) Regulatory Guide 1.33
Quality Assurance Program Requirements (Sections
.8, 3.1%)

(g) Regulatory Guide 1.63
Electrical PenetrationAssemblies inContainment
Structures for Light Water Cooled Nuclear Power
Plants (Sections 1.8, 8.1.4.12)

(h) Regulatory Guide 1.73
QualificationTestsofElectricalValveOpnerators
Installed Inside theContainment of Nuclear Power
Plants (Sections 1.8, 3.11)
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(i) Regulatory Guide 1.89
Qualification of Class 1E Equipment for Nuclear
Power Plants (Sections 1.8, 3.11)

(j) Regulatory Guide 1.97
Instrumentation for Light Water Cooled Nuclear
Power Plants to Assess Plant and Environs Condi-
tions During and Following an Accident (Section
1.8).

Additionally, concern about continued compliance with USNRC ini-
tiated Bulletins, Circulars and Information Notices has resulted
in the establishment of the following review process designed to
analyze, identify and address the potential impact of these docu-
ments as they pertain to the ongoing EQ program:

PSE&G receives and tabulates the various USNRC Bulletins, Circu-
lars and Information Notices and assigns Bechtel the task of per-
forming a detailed review and analysis to determine potential
HCGS impact.

Bechtel in turn maintains a historical tabulation of these docu-
ments (commencing circa 1977) which pertain generically ©o USNRC
BWR plant concerns. This computerized tabulation is continually
updated to reflect the relevance of the particular document to
HCGS. Bechtel performs its initial analysis to determine applica-
bility to HCGS. 1If it is determined that the specifics of a par-
ticular document are not pertinent to HCGS, Bechtel prerares a
draft response to the USNRC for PSE&G review stating the
reason(s) why the 3ulletin/Circular is not relevant. Upon PSE&G
concurrence, this response is transmitted to the USNRC and the
computerized table is updated to reflect the non applicability.
For Notices where no formal USNRC response is required, the app-
roved PSE&G reply is filed in the HCGS documentation for future
reference, Again, the computerized tabulation is updated to re-
flect the reply file location,

For USNRC documents which regquire USNRC written response
(Bulletins/Circulars) and which are determined to apoly to HCGS,
Bechtel performs its detailed analysis to determine the impact on
ongoing HCGS licensing efforts. This analysis, along with any
determined modification/changes required to comply with the
concerns outlined in the Bulletins/Circulars, is then sent to
PSE&G Engineering for additional detailed analysis, review,
comment and ultimate concurrence.

The final accepted response which addresses the course of action
which will be taken at HCGS to meet the intent of the concerns
outlined in the Bulletin/Circular is then transmitted to the
USNRC for review. Upon final acceptance by the USNRC, which may
include additional support documentation and/or meetings, the
proposed modifications will be implemented at HCGS. The correspon-
dence flow and the final resolution is again documentel on the
computerized tabulation for future reference.
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For USNRC Notices which do not require formal response to the
USNRC but are determined to be applicable to HCGS, this review
path is identical to that outlined above except that no formal
USNRC correspondence is transmitted. Therefore, the detailed
analysis and proposed modifications, if required, are performed
arnd the documentation flow path and resolution(s) are noted on
the computerized tabulation.

In this way, the ongoing EQ program is continually updated to re-
flect the response to EQ concerns contained in USNRC Bulle-
tins/Circulars/Notices as they pertain to HCGS.
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QUALITY ASSURANCE PROVISIONS

Per the licensing requirements of 10CFR50, Appendix B, the
Quality Assurance (QA) programs of both PSE&G and the archi-
tect/engineering firm, (Bechtel Power Corporation) for HCGS
have been implemented in the establishment as well as the
ongoing efforts of the EQ program. PSE&G's QA commitments
are described in detail in both Chapter 16 of the HCGS PSAR
and in PSE&G's QA Manual. The applicable EQ sections of
Bechtel's QA prcgram are delineated in an appendix to its
Engineering Procedure Manual.

The purpose of the QA program is to ensure that the documen-
tation required to validate EQ safety related equipment's
proper performance over jts qualified life is complete, ac-
curate, traceable and auditable. This QA program effort in-
cludes:

- Audit of the overall EQ program including the
documented selection process for safety related
classification. QA ensures that this documenta-
tion is traceable, auditable and independently re-
viewed and approved.

- Audit of the environmental design and accident
analysis to ensure that the correct conditions and
calculations were utilized and independently veri-
fied for correctness.

- Review and approval of vendors to verify that they
are qualified to supply the specified safety re-
lated equipment. This vendor approval may include
vendor subcontractors and may involve vendor/sub-
contractor site visits to review the in-house
QA/QC proaram and evaluate the objective evidence
of the vendor's ability to meet his QA/QC commit-
ments.

- Review and approval of testing laboratories used
to perform EQ analysis and/or testing. Site visits
to review in-house QA/QC programs, test facili-
ties, test instrumentation calibration documenta-
tion, test setups, data collection, analysis and
storage, etc., are also performed.

- Ver fication of proper procedures and practices
for the shipment, storage and mounting of safety
related equipment including proper signoffs of
equipment receint inspection, and proper signoff
of pre-installation/operation tests., Level of
storage in accordance with vendor and EQ require-
me s is verified.




Audit of the EQ file to verify that the required
support documentation 1is available for review.
This includes auditirg of the vendor supplied de-
tailed operating, test, and maintenance manuals,
noting particularly the highlighting of any EQ re-
lated requirements, as well as verification of
document control for any equipment replacement or
modification,

Audits to ensure proper review and signoff of ven-
dor qualification plans, test procedures and ana-
lysis documentation. Witnessing of tests and sign-
ocffs at prescheduled hold points is performed.

Audits of plant surveillance and maintenance pro-
gram procedures to ensure compliance with vendor's
recommendations and in-plant experience. Equip-
ment repair and replacement activities must be
verified to be in strict accord with EQ require-
ments over the qualified lLife of each piece of
equipment., These EQ related programs are audited
to verify periodic update based on IE Bulletins,
vendor feedback, industry data and the plant's own
experience with the equipment,.

Verification of a nrogram to procure qualified
spare parts and/or replacement equipment from ap-
proved vendors.

Establishment ¢of a documented process for QA iden-
tified deficiency resolution.



ENVIROUNMENTAL CONDITIONS

The development of the abnormal/Design Basis Accident (DBA)
environmental envelopes established for each harsh environ-
mental area of the plant in which safety related electrical
and mechanical equipment is located was based on accident
scenarios described and analyzed in FSAR Chapter 15. In
selecting an environmental envelope for any particular com=-
ponent, the DBA which results in the worst case environ-
mental extremes (temperature, pressure, humidity, radia-
tion) under which the component was required t: perform its
defined safety function was chosen. The analysis to deter-
mine the environmental envelopes for the DBA's was perfor-
med by Bechtel Power Corporatiorn, the Architect/Engineer for
HCGS.

The DBA's identified as causing worst case harsh environment
conditions were:

(1) Loss of Coolant Accident (LOCA) Inside
Primary Containment (Drywell).

(2) Main Steam Line Break Outside Primary
Containment.

(3) Instrument Line Break Outside Primary
Containment,

(4) Feedwater Line Break Outside Primary Con-
tainment.

(5) Control Rod Drop Accident.
(6) Fuel Handling Accident

Based on these analyses, the environmental conditions for
the following plant areas were determined and the resultant
parameter excursions listed in Table 3.11-1 of tne FSAR:

Reactor Ruilding

Turbine Building

Auxiliary 3uilding

Intake stiuctures

Inside Drywell

Inside Suppression Chamber

Each table prcvides the following information:

Area description and elevation.

Normal coperating environmental condi-
tions (temperature, presssure, humidity,
radiation).

Abnormal operating environmental condi-
tions.




(4) DBA environmental conditions (worst
case),

The plant environmental conditions contained on these tables
have been based on the following:

(1) Normal Corditions - Plant desian criteria
or calculations for
the heating, ventilat-
ing, and radiation
shielding design for
HCGS.

(2) Abnormal Conditions - Plant desian criteria
or calculations per-
formed to bound the
environment caused by
such an event. Abnor-
mal condition calcula-
tions were performed
for areas containing
or affectineg safety
related equipment.

(3) DBA Conditions - Plant design criteria
or calculations of
bounding environment
for the DBA's identi-
fied above,.

The safety related components are generally qualified to
these environmental envelopes with emphasis upon the DBA
extremes. This environmental envelope approach is conserva-
tive in that it ensures that each safety related component
located in a harsh environment which is required to perform
& safety related function will perform its required safety
function under each anticipated DBA condition., Exceptions
are identified in FSAR Table 3,11-6 (included in Section VII
of this report).

In addition to determining worst case environmental condi-
tions, marqgin is normally added to each component's aualifi-
cation proagram to both the qualification parameters and the
analyzed time duration, to increase confidence in the compon-
ents ability to perform its defined safety function and is
in accordance with IEEE-323, IEEE-627, and NUREG 0588,

for the duration of the DBA environmental conditions, two
different time periods are used. For temperatures, press-
ures and humidities, a conservative duration of 100 days was
used with ambient conditions reached thereafter. For the
post-accident integrated radiation exposures, a period of
180 days was used, The svstems and components required to
mitigate the consequences of the DBA are designed and tested
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to verify functicnal operability under the DBA environmen-
tal conditions. For some specific components, the tempera-
ture, pressure and/or humidity conditions are reduced to
cover just their required functional operation period fol-
lowing the DBA (case-by-case basis). Based upon the compon-
ent's functional requirement, the EQ Program insures that
none of these components will fail during the 100 day veriod
in a manner which would jeopardize a safety function,

The DBA radiation total integrated doses (TID) and dose
rates were established in accordance with NUREG 0588, TID
levels inside containment for the 180 day period were based
on release to containment of 100% of core noble gas inven-
tory, 50% of core halogen inventory and 1% cf core solid
fission inventory. Enveloping TID conditions outide contain-
ment but inside the reactor building, based again on NUREG
0588, were assumed to be from two sources:

(1) After a DBA, 50% of core halogen inventory and 1%
of core solid fission product inventory were in-
troduced to the emergency core cocling system
water,

(2) After a DBA, the airborne cloud has been released
to the reactor building from the primary contain-
ment.

The TID inside the reactor building, like that inside con-
tainment, was assumed for a 180 day period with saturation
assumed thereafter, Dose rates were determined based on
normally anticipated radiation levels preceding, during and
following the DBA.
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