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SUMMARY

This report provides a description of the methodology and results of
a program to environmentally qualify electrical equipment important
to safety, as defined by 10CFR50.49.

Section 1.0 provides background information regarding tke purpose
and scope of the Environmental Qualification (EQ) Program as well as
the Seabrook position on environmental qualification.

Section 2.0 describes the criteria and methodology for selecting
specific equipment to be included in this progrgm. The resulting
Equipment List is provided in Appendix A.

Section 3.0 describec the derivation of the plant specific en-
vironmental conditions. In support of this section, Appendices C
and D provide a complete description of thermal hydraulic analyses
performed for containment and outside of containment areas,
respectively.

Section 4.0 discusses the methodology and acceptance criteria for
the qualification of electrical equipment within the scope of this
program. The results are surmarized on the Qualification Evaluation
Worksheets (QEWs) contained in Appandix B. The QEWs are arrunged
tnder their respective Purchase Order (P.0.) Numbers by the make/
model of equipment.

Section 5.0 describes the specific aspects to be incorporated into
th2 plant preventative maintenance program for maintaining the qual-
ificition of electrical equipment important to safety. P

Section 6.0 contains a 1ist of references cited in this report.
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INTRODUCTION

1.1 Purpose

The purpose of the Environmental Qualification (EQ) Program
for the Seabrook Station is to provide assurance that all
electrical equipment imnortant to safety as defined in
10CFR 50.49(c), will perform its intended function.
Specifically, the object of the EQ Program is to:

a. Assess the plant specific environmental qualification
of Seabrook electrical equipment important to safety
located in potentially harsh environments.

b. Establish additional maintenance/surveillance
requi rements nceded to maintain the environmental
qualification of harsh equipment over the 1ife of the
plant.

1.2 Scope

The equipment within the scope of this program includes
the following:

Class 1E (safety-related) electrical equipment.

p. Nonsafety-Related electric equipment whose failure
could prevent the accomplishment of safety functions.

¢. Aczident monitoring instrumentation as described in
Regulatory Guide 1.97 (Design categories 1 and 2).

Only that equipment in the above categories which is con-
tained in a potentially harsh (not-mild) accident
environment, as definecd in 10 CFR 50.49(c), is within the
scope of this program.

Revision 2
v 10/31/85
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1.3 Assignment of Responsibilities

The Seabrook EQ Task Team consists of participants from
New Hampshire Yankee Division of Public Service Company of
New Hampshire (NHY), Yankee Atomic Electric Company
(YAEC), United Engineers & Constructors (UE&C) and the
Impell Corporation.

New Hampshire Yankee (NHY) and Yankee Atomic Electric
Company

NHY and YAEC were responsible for overall direction and
deve.opment of a certifiable equipment qualification
program. Both were also responsible for developing the
operational phase of this program, which involved
incorporating environmental qualification requirements
into administrative, maintenance, design control and
purchasing procedures.

United Engineers & Constructors (UE&C)

UE&C was responsible for developing the plant specific
envirommental parameters and the Equipment Lists. UEAC
was also responsible for the specification, purchase,
documentation acquisition, and initial review for the
Balance of Plant Equipment (BOP).

Impell Corporation

Impell was responsible for the development and review of
qualification documentation to meet the Seabrook plant
specific environmental conditions. The NSSS Equipment
qualification documentation was supplied by Westinghouse
Corporation under a generic program described in WCAP8587
which has been reviewed and approved by the NRC (NRC
acceptance letter for Report WCAP8587 dated November 10,
1983). Impell reviewed equipment reports provided in
WCAP8587 for qualification to plant specific environmental
parameters.

UE&C procured BOP Equipment qualification documentation
wae sypplied to Impel!l for final review evaluation.

Revision 2
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Subsequent to the review and evaluation of the NSSS and
BOP qualification documentation, auditable Environmental
Qualification Files were prepared.

Position

The EC Program for the Seabrook Station meets the require-
ments of 10 CFR 50.49, All equipment within the scope of
this program has been evaluated for compliance with IEEE
323-1974 and NUREG-0588, Category I.

Revision 2
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2.0 DEFINITION OF ELECTRICAL EQUIPMENT IMPORTANT TO SAFETY

2.1

2.2

Criteria for Selection of Equipment

The Seabrook environmental qualification program addresses
all electrical equipment important to safety which is
located in a potentially harsh environment. Equipment
which would not be :xposed to a harsh environment during
postulated accident conditions (i.e., mild environment) is
not included. A mild environment, as defined in 10 CFR
50.49(c) is, "...an environment that would at no time be
significantly more severe than the environment that would
occur during normal plant operation, including anticipated
operational occurrences."

Seabrook Station defines a harsh environment as those
areas uf the plant where normal or accident environmental
temperatures exceed 130°F, pressures exceed 1 psig,
humidity is 100% and condensing, or the total integrated
radiation dose exceeds 1 x 104 rads.

Electrical equipment important to safety which were con-
sidered for inclusion within the scope of the Seabrook
program includes the following:

A. Safety-related (Class 1E) electrical equipment.

B. Nonsafety-Related electric equipment whose failure
under postulated environmental conditions could
prevent satisfactory accomplishment of safety
functions.

C. Post-accident monitoring equipment.

The systems found to contain electric equipment in the
above categories are listed in Table 2-1.

Identification of Equipment

In response to the requirements of 10 CFR 50.49 paragraph
(d), a dccumented review was performed of all applicable
design documents to assure that all equipment important to
safety [10 CFR 50.49 paragraphs (b)(1), (b)(2), (b)(3)]
was fdentified. The equiomert was listed and categorized
in accordance with the guidance provided in Appendix E to
Regulatory Guide 1.89, Rev. 1.

Revision 2
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The identification of equipment which meets the criteria
outlined in Section 2.1 above was accomplished by examina-
tion of project documentation in accordance with United
Engineers & Constructors Technical Procedure TP-24.

2.2.1 Class 1E Equipment

Seabrook Station safety-related equipment was
initially identified during initial plant design
and licensing. The electrical equipment which was
determined to be safety-related was designated as
Class 1E and was listed in a computerized document
called the Class 1E cquipment List (UE&C Drawing
No. 9763-M-505300).

The design documents included in the review are as
follows:

Electrical Schematic Drawings

Flow Diagrams (P&ID's)

Loop aind Logic Diaqrams

Electrical Distribution One Line Diagrams
Design Specifications

Westinghouse System Descriptions, Process
Instrumentation and Control Diagrams and
Elementary Wiring Diagrams

h. Vendor Drawings and De~_ments

i. Final Safety Analysis Report

O "HanOow
. - - - - -

The additions, deletions and changes resulting from
this review were reflected in the Class 1E
Equipment List (1E List). Additional “escriptive
information regarding each Equipment ID such as
Manufacturer, Model Number, Location, Purchase
Order Number, Safety Function, etc., was included
in the 1E List. Further, to assure completeness of
the 1E List, a verification was made with an
independently prepared Safety Class Equipment List.

Revision 2
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2.2.2

2.2.3

Concurrent with the equipment identification, the
service environments for all plant areas containing
Class 1E equipment were re-evaluated. Those areas
that were subjected to a significant change in
environment due to design bases accidents were
defined as "Harsh" and the equipment located in
these areas were noted accordingly. The
computerized 1E List data base was then processed
to extract the harsh equipment. This extraction is
called the Harsh Environment Equipment List (UE&C
Drawing No. 9763-M-300218) and is provided as
Appendix A or this report.

Nonsafety-Related Eq:ipment

During the review of the electrical schematic
diagrams for Class 1E equipment, it was determined
that various components contained in a 1E circuit
did nmnt perform a safety function. Their failure;
however, under postulated design bases events could
prevent satisfactory accomplishment of safety
functions. This nonsafety-related equipment [10
CFR 50.49 paragraph (b)(2)] was added to the 1E
List and the note "FUNCTNL NON-1E" added to the
“Remarks." The nonsafety-related equipment in a
harsh environment is included in Appendix A.

Post-accident Moni“oring Equipment

A Seabru.k specific review of accident monitoring
instrumentatior (AMI) was performed utilizing the
guidance presented in Regulatory Guide 1.97,

Rev. 3. This review determined a 1ist of
instruments necessary for monitoring plant
conditions and equipment after a design bases
accident. As stated in Req. Guide 1.97, the
instrumentation in Categories 1 and 2 require
environmental qualification. This AMI equipment
(10 CFR 50.49 paragraph (b)(3)] was added to the 1E
List and the notes “AMI DSGN CAT 1" or "AMI DSGN
CAT 2" added to the "Remarks". The AMI equipment
in a harsh environment is included in Appendix A.

Revision 2
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A1l Equipment IDs presented in the Harsh Environment
Equipment List are considered in the 10 CFR 50.49
environmental qualification program.

Harsh Environment Equipment List Data Fields

The Harsh Environment Equipment List (HEEL) consists of
nine (9) nuclear safety-related data fields and two (2)
information fields. The nuclear safety related data
fields are as follows:

Equipment Tag No. (EQUIPMENT ID)
Manufacturer (MANUFACTURER)
Model No. (MODEL NO)

Location (BLDG, ENV ZONE)

EQ File No. (EQ FILE NO)
Purchase Order No. (PO NO)
Safety Function (SAFETY FUNCT)
Operability Coce (OPER CODE)
Event Code (EVENT CCDE)

-“TJQ "D QA0 o
S - W kW T g

The information fields are the Service Legend and
Remarks. If the Remarks field is utilized to provide
additional data due to lack of space in the above nuclear
safety related (NSR) fields then that data is NSR. The
fg;lozing is a discussion of the data fields contained in
the HEEL.

2.3.1 Equipment Identification Number

The UE&C assigned tag number of electric equipment
important to safety determined in Section 2.2.
Generic electrical equipment (e.g., cable, splices,
terminal blocks, terminal lugs, etc.) nave been
assigned arbitrary equipment IDs (e.g., EDE-CEL-1,
EDE-TRM-1, etc.). The standards file for Equipment
ID's is contained in Appendix A, "System
Abbreviation” and "Equipment/Davice Abbreviation".

2.3.2 Service Legend

A description of the equipment name or function.

Revision 2
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2.3.3

2.3.4

2.3.5

2.3.6

Manufacturer

This can be the original equipment manufacturer
(OEM; jf a singular device, or the vendor if the
Equipment ID contains several devices supplied by
different OEM's. This data has also been confirmed
by a field walkdown, The standards file for
manufacturer is contained in Appendix A,
“"Manufacturer Abbreviation".

Model Number

The manufacturer/vendor's identification numocer.
This data has also been confirmed by a field
walkdown,

Location

The building and environmental zone in which the
equipment is located. The environmental zone is
determined by reviewing the plant physical drawings
(equipment layout, conduit, piping, instrument
piping) wh'ch locate the device and then comparing
this location with the environmental zone
houndaries depicted in Calc. Set No. 6.01.000
“Service Environment Chart Calculation - Design
Bases". This data has also been confirmed by field
walkdown. The standards file for location is
contained in Apperdix A, "Location Codes".

EQ File Number

The #ile number assigned to segregate components of
similar manufacturer and model number for
convenience of environmental qualification review
and retrievability, The standards file for EQ File
No. is contained “n Appendix A, "Equipment
Qualification File Number".

Revision 2
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2.3.8

2.3.9

2.3.10

Purchase order Number

The UE&C purchase order or Westinghouse NSSS shop
order unde which the equipment was
procure ., supplied. The standards file for P.O.
No.'s 1s contained in Appendix A, "Purchase Order
Number" .

Safety runction

The eguipment's process or condition essential to
maintain plant parameters within acceptable limits
established for a design basis event. Each
equipment is determined to have one or more of the
Safety “urctions listed and described in Appendix
A, "Safety Function Codes".

Operability Code

The operability codes are in accordance with the
guidance presented in Regulatory Guide 1.89,
Revision 1, Appendix E, Section 3. Operability
codes may be different for various events. The
Operability Codes are listed and described in
Appendix A, "Operability Code".

Event Code

Review of the design bases accidents which cause a
significant environmental change has determined
that 1imiting environmental conditions are created
by loss of coolant accidents, main steam 14-e
breaks, high energy line breaks, moderate rorgy
line breaks and fuel handling accidents.
Therefore, it is for these cvents that an
Operability Code is determined. The Event codes
are sted and described in Appendix A, "Event
Codes.

Revision 2
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2.3.11 Remarks

The Remarks data field is used for clarifying
notes, additional information and to provide an
expanded data 7ield for location information, model
numbers, safety functions, etc. Remarks are also
utilized to denote equipment that is other than
Class 1F (i.e., 10 CFR 50.49 (B)(2) and (b)(3)
equipment). The appropriate designations for these
equipment are noted in Sections 2.2.2 and 2.2.3.

Revision 2
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TABLE 2-1

SYSTEMS CONTAINING ELECTRIC EQUIPMENT IMPORTANT TO SAFETY

System

Auxiliary Steam

Containment Air Handling
Containment Air Purge

Control Building Air Handling
Containment Building Spray
Component Cooling Water-Primary
Combustihle Gas Control

Containment On-Line Purge

Rod Control and Position

Chemical and Volume Control

Diesel Generator Air Handling
Drains - Floor

Diesel Generator

Containment Enclosure Air Handling
Clectrical Distribution

Electrical Distribution - Emergency
Emergency Feedwater Pump House Air Handling
Fuel Storage Building Air Handling
Feedwater

Heat Tracing

In Core Instruments

Miscellaneous Equipment

Main Steam

Main Steam Drain

Nitrogen Gas

Nuclear Instrumentation

Primary Auxiliary Building Air Handling
Reactor Coolant

Residual Heat Removal

Radiation Monitoring

Reactor Makeup Water

Steam Generator Blowdown

Spent Fuel Pool Cooling

Safety Injection

Sampling System

Service Water

Service Water Pumphouse Air Handling
Vibration Monitoring System

Vents

Waste Processing-Liquid Drains

2-8

System Designator

AS
CAH
CAP
CBA
CBS
cC
CGC
cop
cP
CS
DAH
DF
DG
EAH
ED
EDE
EPA
FAH
FW
HT
IC
MM
MS
MSD
NG
NI
PAH
RC
RH
RM
RMW
SB
SF
SI
SS
SW
SWA
VB
VG
WLD

Revision 2
10/31/85



PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION
ENVIRONMENTAL QUALIFICATION OF
ELECTRICAL EQUIPMENT IMPORTANT T0O SAFETY

3.0 ENVIRONMENTAL PARAMETERS

The plant was divided into Environmental Zones. The
enviromnmental parameters for each of these zones were
determined for normal, abnormal and accident service conditions
as applicable. This information is provided on a zone basis on
the Service Environment Chart (Figure 3-1) and for each
specific piece of Seabrook equipment contained in the Equipment
List (Appendix A).

3.1

3.2

3.3

Normai Service Conditions

The plant normal service conditions envelope all aspects
of normal operation, including 100% Full Power, Heat-Up,
Cool-Down and Refueling. The normal service conditions
given in the Service Environment Chart (Figure 3-1)
encompass the temperature, pressure, humidity, and
radiation conditions postulated to occur over the 40-year
life of the plant.

Abnormal Service Conditions

The development of abnormal service conditions for the
Leabrook Station considered the environmental response to
Diesel Generator testing, cooling water tunnel heat
treatment and a loss of offsite power (LOP) with the plant
at 100% full power for a duration of 2 hours. The analyses
of these conditions determined the abnormal temperature(s)
postulated to occur in the plant. These values are shown
in the Service Environment Chart (Figure 3-1).

Accidert Service Conditions

The development of accident service conditions for the
Seabrook Station considered the environmental response to
the following:

a. Loss-of-Coolant Accident (LOCA) with a loss of
offsite power.

b. Main Steam Line Break (MSLB).

€. High Energy Line Break (HELB).

d. Moderate Energy Line Break (MSLB).

Revision 2
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e. Hot Water Line Break (HWLB).
f. 100% Full Power witn Loss of Cooling Water
- Intake/Discharge Tunnels.
g. LOCA with Loss of Cooling Water Intzke/Discharge
I Tunnels.
h. Long Term Design Bases LOCA inside the Containment.
i. Seismic Event with 100% Full Power or a I.OCA.
j. Fuel Handling Accident (FH ACCID).

The analyses of these postulated accidents address the
following environmental parameters:

Temperature/P.essure
Humidity

Radiation

Chemica®’ Spray
Submergence

OO0 000

The specific analyses performed and their results are dis-
cussed in greater detai! below.

\

3.2.1 Temperature/Fressure

LOCA and MSLB

A description of the analyses performed to determine
the containment temperature and pressure resnonse
to a LOCA or MSLB is contained within FSAR Section
6.2.1. The resulting tima-dependent temperature

» and pressure profiles appear on the Service
Environment Chart (Figure 3-1).

MSLBs and HELBs Qutside of Cortainment

The methodology, assumptions, and results of
analyses which determine the temperature/pressure
response to MSLBs and HELB3s outside of containment
is described in UEAC Report 9763-006-S-N-., "High
Energy Line Breaks Outside of Containment,”
excerpts of which are included in this report as
Appendix D,

Revision 2
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MELBs HWLBs, Loss of Power, etc,

The methodology, assumptions, and results of
analyses which determine the temperature/pressure
response to all! other postulated accident
conditions are provided in Appendix E.

A further description of tha results of moderate
energy line breaks are described in UE&C Report
TP-7 previously submitted.

3.2.2 Humidity

Unless a saturated environment was determined to
occur, 95% relative humidity (RH) waz assumed for
all plant areas during postulated accident
conditions. The plant areas where a saturated
environment (100% RH) could occur during accident
conditions are:

Containment

Main Steam and Feedwater Pipe Chase

Primary Auxiliary Building

Containment Fan Enclosure Area

Equipment Vaults

Mechanical Penetration Areas

Emergency eedwater Pump Building

Certain Areas within the Fuel Storage Building

3.2.3 Radiation

T D QA0 oo
- - - - - - -

The accident radiation conditons postulated to occur
at Seabrook result from a LOCA and were developed
based upon the requirements of NUREG-058. For
equipment qualification purposes, the radiation
levels outsiue of contaimmnent which would occur as

a result ~f a HELB (10% noble gas and 10% iodine
core inv:ntory as specified in NUREG-0737) were
considered to be bounded by the radiation levels
resuitiig from recircuiating tluids post-LOCA.

Reyision 2
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A. Source Term

The source terms for the Seabrook plant were
developed using the ORIGEN comnuter code.

ORIGEN is a point depletion code which solves
the equations of radioactive growth and decay
of isotopes with arbitrary coupling using the
matrix exponential method. ORIGEN was used to
account for both the core fission product in-
ventory at end of core 1ife and the contribution
from the decay chain of the isotopes over the
one-year accident duration.

Beta doses are based on the average energies
for the various isotopes listed in Table 3-1,

B. Radioactive Source Release

The percent of core inventory assumed to be
released from the fuel for a LOCA meets the
‘ NUREG-0588 requirements of:

100% Noble Gases
50% lodine
1% Others

C. Source Distribution

Containment

The development of the containment radiation
profiles considered the core fission product
inventory to be distributed in the following
ways:

a. Activity suspended in containment atmos-
phere.

b. Activity contained in containment sump
water,

. Revision ?
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¢. Containment Spr?y removal! rate was assumed
to be 10.Q hr.=' for elemental iodine,
0.0 hr. =' for organic iodine, and 0.45
hr.=! for particulate iodine.

d. Two compartment spray model with mixing
between sprayed and unsprayed regions.

e. No containment leakage was assumed.

Qutside Containment

The predominant source of radiation outside of
containment is considered to be radioactive
recirculating fluids carried in piping. Con-
tributions from gaseous sources were assumed to
come from concentrations that accumulated onto
filters in the ESF filter trains.

Containment shine was considered only in those
areas not containing radioactive piping since
it would be an insignificant contributor com-
p. *d to the recirculating fluids. Current
radiatior profiles have considered containment
shine in the Main Steam/Feedwater Pipe Chase,
the Electrical Penetration Areas, and Personnel
Hatch. Gamma ray scatter above partial height
walls and streaming through HVAC penetrations
were considered for radioactive sources outside
containment.

D. Models

Containment

Accident gamma doses in containment were con-
servatively estimated by assuming a dose point
at the centerline of a hoilow cylinder topped
by a hemisphere, representing th2 containment
geometry. Integrated beta doses were
calculated using an infinite source model due
to the short range of beta radiation. No
credit was taken for the shielding effects of
containment compartmentation.

Revis.on 2
10/31/85
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Outside Containment

Post accident radiation doses outside of
containment are dominated by systems which
‘transport radioactive recirculating fluids from
the containment building. Other sources
considered includes systams which transport
containment air, shine througn penetrations
into the containment building, and atmospheric
cleanup train filters.

Analysis to obtain post accident doses from
system sources foilows several steps. These
steps are:

1. Identify piping/equipment which contzins
radioactive sources

2. Determine piping/equipment source models
for each area of the plant

3. Evaluate doses from the piping source models

A review is done of the Seabrook System P&IDs
to determine which specific systems would
contain post accident fluids. Specific systems
analyzed includes:

Containment Building Spray
Residual Heat Removal
Chemical Voiume and Control

- Charging

- Neactor Pump Seal Water
Safety Injection
Sample System

The P&1Ds for each of the above systems are
marked up for several accident scenarios.
Pipiag lines and equipment which contain post
accident sources are identified. Contributions
from nonflowing 1ines are considered up to the
first closed isolation valve,

Revision 2
10/31/85
3-6



PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION
ENVIRONMENTAL QUALIFICATION OF
ELECTRICAL EQUIPMENT IMPORTANT TO SAFETY

Piping and equipment models for each plant
location are generated. Marked up lines and
equipment on system PI&D's are translated onto
piping composite drawings. Pipe sizes
(diameters and lengths) and their location are
identified.

Post accident integrated doses are calculated
from the models. These calculations utilize
precalculated piping and equipment doses from
the post accident radiological data base that
is discussed below. Doses from each piping
source are documented. Pipes which were not
considered due to size and distance parameters
are clearly identified.

The post accident radiological data base is
calculated with the QAD-CG point kernel method
computer program. This data base contains
doses from a large number of pipe - shield
configurations. Doses are also provided for
heat exchangers and tanks which contain post
accident liquids and air lines which transnort
containment air. Plant specific parameters
(i.e. pipe schedule, poured concrete densities,
etc.) are used in the QAD-CG computer Funs.
The previously discussed ORIGEN generated
source terms were used in calculating the dose
rates and integrated doses.

E. Resu‘ts

A1l accident radiation doses were inteqrated
over a one-year period.

The containment doses appear on Figure 3-1,

The one-year accident radiation doses for the
plant areas outside of containment identified
in Figure 3-1.

Ead
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3.2.4 Chemical Spray

The containment spray system is designed to produce
a spray composed of a boric acid solution (1.2% by
weight) mixad with enough sodium hydroxide solution
(20% by weight) to maintain an initial spray pH of
about 9.5. The spray additive tank (SAT) is sized
to provide the correct amount of sodium hydroxide
solution to ensure that the final containment
recirculation sump pH after injection will be
between 8.5 and 10.5.

The calculations of the spray pH range included
such considerations as single failure, the physical
piping arrangement between the additive and water
storage tanks, variation in relative liquid heights
in the tanks due to instrument uncertaintie, and
permissible variations in the concentrations of

,dium hydroxide and boron in the spray additive
and refueling water storage tanks, respectively.
For maximum initial tank level mismatch due to
instrument uncertainties, the spray pH could exceed
10.5 for only approximately seven (7) minutes.

For equipment qualification purposes, equipment
inside con.ainment must be qualified for a pH range
of 7 ¢ to 10.5.

3.2.5 Submergence

Accumulations of water or process fluid in plant
areas could jeopardize safety-related equipment
through submergence. Sources of potential flooding
are from either High Energy Line Breaks (HELBs) or
Moderate Energy Line Breaks (MELBs). The potential
flood level as a result of MELB has been reviewed
in Report TP-7 "Seabroo. Station Moderate Energy
Line Break Study"., In addition, various plant
areas were reviewed for potential flooding due to
HELB. A summary of the calculated flood depths
fc'lowing both HELB (including LOCA) and MELB has
been compiled and is presented in Table 3-2,
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TABLE 3-]

AVERAGE DECAY BETA ENERGIES (MeV)

Radionuclide Energy (MeV)

Kr-85M
Kr-85
Kr-87
Kr-88
Kr-89
1-130
[-13]
[-132
[-133
Xe-133
[1-134
[-135
Xe-135
Xe-138
Br-82
Br-83
Br-84

.284E+0
.249E+0
134E+]
.367E+0
.139E+1]
.276E+0
. 180E+0
S512E+0
A18E+0
.099E+0
.663E+0
.319E+0
.J07E+0
.961E+0
137E+0
.335E+0
.122E+]

DO OO0 O0O00O0 0O

0
0
0
0
0
0

o
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TABLE 3-2
FLOOD ING Sheet | of 2
i EVENT 1 LIvA MELB HELB |
| |7 TELEV.T R "ERENCE | » ELEV.T REFERENCE |
lIBUlLDIlG ]lLEVEL | |LEVEL LEVEL :
| |

|CONTAINMENT | (-)20'-8"|Calc. | N/A | -- | N/A | -- |
i I5-4 14.3.22.7F | | | | |
| (-)e6'-0" l' ]Iaev. 5 lI :
|
|EQUIPMENT VAULTS | N/A | - | (-)55'-11"|Calc. | N/A | - |
| | | | 19763-F-FS-03 | | |
| (-)61"' -0 { I| 51" Sheet 5 I| 11 %
|
|PAB | N/A | - | (-)2)1'-6"|Calc. | (-)23'-1"|Calc. |
| | | | 19763-F-FS-01 | 19763-F-FS-02 |
| | | 14'-6" jSummary Item [2'-11" | Summary Item |
| (-)26'-0" | | | | # | | #4 |
| T ! | TMELE Study T | |
|D.6. olILDING | N/A | -- | (-)6'-6"|P 36 & Caic. | N/A | -- |
| | | | 19763-F-FS-05 | | |
i | | 19'-6" max. |Summary Item | | |
i (-ne6'-0" | | | | #4 | |
| k| ] | T 1 Calc. |
iM.S. & F.W. PIPE CHASE | N/A | - | 3'-9 3'._:|HELB Study | 5'-5"19763-F-FS-04 |
| (W) | | | \Rev. 4 | | Summary Item |
| 3'0" | 10'- 9 3/8"  |Page 50 2'-5" # |
| i ) | Based on |
M.S. & F.W. PIPE CHASE | N/A | -- | 3'-8"|MELL Study | 5'-5"|West Chase |
| () | | | |Rev. 4 | | (Conserva- |

3'-0" | j0'- 8" |Page 51 |2'-8" | tive) |
Yoo | ¥ | | Study | 1 |
|MECH. PENET. AREA | N/A | -- | (-)25'-11"|Page 2] o - | - |
| | | | |Bounded by | | |
| | | 18'-7" |failure in | | |
| (-)34'-6" | | | PAB | | |
| ! | | | | | |
| TANK FARM | N/A | - | Diked IMELB Study | - | - |
| | | | |Rev. 4 | | |
| | | | | | |

|Page 60
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TABLE 3-2
“LOODING Sheet 2 of 2
| EVENT | TOCA ~MELB I HELB
| | ELEV. T REFERENCE ELEV. | REFERENCE ’ FERENC
BUILDING LEVEL |LEVEL | LEVEL |
I | |
FUEL STORAGE BLDG. N/A - |Not Calcu- |MELB Study | N/A | --
|1ated (Not |Rev. 4 | |
: | | required) |Page 60 I |
| | | ~ I |
S. W. PUMP HOUSE N/A - | IMELB Study | N/A | -
GBEE VRS o Bl
| 0'-2" Page 45
1 I | | . I |
JCONTROL BUILDING | N/A | - | IMELB Study | N/A | -
| | | | |Rev. 4 | |
| l0'-0 1/2" |Page 26 | |
1 | | | |
EMERGENCY F.W. PUMP HOUSE | N/A - INot Calcu- IMELB Study | N/A | -
| |1ated |Rev. 4 | |
27'-0" | | |Page 40 ! |
I 1 T | [
:CUNDENSATE ST. TANK AREA Il N/A : .- : N/A : - % N/A : -
| | | | |
1 | | 1 |
|S.W. COOLING TOWER | N/A | e | N/A | - | N/A | --
| | | | | | I
! I | |
1 | | |
| | | | I | |
| | | | I | |
I | | | |
| I I 1 |
| | | |
| | | |
| | | | |
| | | | |
| | | | | |
| | | | | |
| | | | |
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4.0 QUALIFICATION OF EQUIPMENT

4.1 Acceptance Criteria

Electrical equipment was evaluated to ensure that it will
function as required after exposure to its normal and
postulated accident environments. All testing and
analysis conformed to the requirements of IEEE 323-1974
and addressed each of the parameters discussed below.

4.1.1 Functional Criteria

The performance of equipment before, during and
after environmental testing must meet the
functional requirements contained within its
associated Seabrook Equipment Specification.

sequence

The sequence and combination of environments
applied to a test specimen must conform to that
required by IEEE 323-1974 and related daughter
standards, unless otherwise justified., Examples of
acceptable justification for deviation from the
[EEE 323-1974 test sequence requirements were; (a)
elimination of the requirement to age a device
prior to seismic testing if previous testing had
demonstrated that pre-aging did not have a
significant effect upon the device; (b) elimination
of the requirement for steam testing if the only
harsh accident environment the equipment would be
exposed to is elevated radiation, or; (c) the
chosen sequence is more severe than that required
by IEEE 323-1974.

Normal Service Conditions - Aging Metnodology

The purpose of pre-aging equipment as part of
qualification testing is to put the test specimen
in its end-of-l1ife condition prior to subjecting it
to a Design Basis Event (DBE) environment. The
Seabrook EQ Program considered the aging mechanisms
discussed below to account for equipment
deterioration due to exposure to normal plant
operating service conditions.
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A. Thermal Aging

Thermal aging is the deterioration of equipment
due to its exposure to elevated temperatures
over extended periods of time. As Seabrook's
design life is 40 years, natural aging of test
specimens is not practical unless it is part of
an ongoing program. Therefore, for most
equipment, accelerated thermal aging techniques
within the limitation of state-of-the-art
technology are considered acceptable for
placing test specimens in an eni-of-life
condition.

Tne goal of the Seabrook aging program is to
simulate the 40-year plant life at the maximum
normal ambient temperature to which the
equipment will be exposed. However, this goal
is sometimes impractical due to equipment
and/or aging data limitations. In these cases,
it was considered acceptable to determine a
qualified 1ife based upon some duration less
than 40 years. For qualified 1ives less than
40 years, appropriate actions to extend the
qualified life (e.g., change-out of elastomers,
replace equipment, etc.) are input to the plant
maintenance/surveillance program to ensure that
no equipment would exceed its qualified Tlife.

The accelerated aging methodologies utilized in
the Seabrook EQ Program are the Arrhenius
equation or the 10-Degree Rule, if shown to be
more conservative.

Arrhenius Methodology

The preferred model for establishing accelerated
thermal aging test conditions is the Arrhenius
equation:

4 1 |
In(ts/ta) = kK (Ts - Ta) [EPRI NP-1558, Eq. 4-16]
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Where tg = Service Time
ta = Test Time
& = Activation Energy (eV)
k = Boltzmann's constant = 8.617 x
10" eV/molecule - °K
Tg¢ = Service Temperature (°K)

Ta = Test Temperature (°K)

Basically, the Arrhenius model uses chemical
reaction rates to determine the amount of time
at the normal plant service temperatures which
will result in the equivalent amount of
degradation which a device experienced due to
exposure to elevated test temperatures over a
relatively short test time.

The activation energy is an empirical constant
which was determined for equipment by either of
two techniques. The first method is based upon
the guidelines developed in IEEE 101-1972,
"Guide for Statistical Analysis of Thermal Life
Data." This technique utilizes a regression
analysis based upon the time, at different
temperatures, required for a device to reach a
pre-defined endpoint.

If sufficient data was not available to perform
regression analysis for an assembled device,
the activation energy was determined by
examination of the component materials of
construction within the device. When
performing this type of analysis, it is
necessary to look only at non-metallic and
organic materials of construction since the
rigid structure and relatively high melting
points of metallic and inorganic materials
makes them insensitive to thermal aging in the
r?nge of temperatures expected tn occur in the
plant.
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When determining the activation energy of a
device by this method, the activation energy
for each material of construction was
determined from appropriate manufacturer's data
and industry reports. The lowest activation
energy determined, indicating the material most
sensitive to thermal aging, was then assumed to
be the “weak-link" and assigned to the device
as a whole. Once the activation energy was
known, test parameters could be determined
using the Arrhenius correlation.

10-Degree Rule

Depending on the equipment vendor, the 10-degree
rule rather than Arrhenius techniques was used
to determine aging parameters. This model for
thermal degradation is also based upon chemical
reaction rates and states that for each
10-degree (°C or K) rise in temperature, the
specific reaction rate doubles. For example,
40 years at 40°C results in the same amount of
degradat.ion as 20 years at 50°C, 10 years at
60°C, etc. The 10-degree rule was used only
when shown to be more conservative than
Arrhenius methodology.

B. Radiation Aging

An important consideration for equipment aging
is the effects of radiation on the degradation
of non-metallic materials. For Seabrook, this
aging mechanism was accounted for by irradiating
equipment to at least the 40 year normal plus 1
year accident total integrated dose (TID) as
part of the IEEE 323-1974 test sequence.
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The exception to this was that equipment located
outside containment which will not experience
an adverse change in the radiation fields as a
~esult of postulated accident conditions.
Equipment in this category typically will
experience a 40-year-plus accident TID of less
than 104 rads. Analysis of existing

literature on the effects of radiation on
non-metallic materials (WCAP-8587, Appendix C)
demonstrates that materials typical to nucle
power plant equipment construction would not be
significantly affected by radiation doses less
than 104 rads. Therefore, qualification for
these low doses was not necessary.

In order to properly simulate normal radiation
conditions, it was considered necessary to
address gamma radiation only. However, during
accident conditions, plant equipment inside
containment could be exposed to both gamma and
beta radiation. Therefore, the postulated
accident radiation doses to which this equipment
was evaluated are the combined gamma and beta
doses in equivalent rads, accounting for the
full amount of possible energy deposition to
the equipment. The use of gamma radiation
alone during testing is considered conservative
for simulating the effects of beta radiation
since gamma rays are so much more penetrating
than beta particles. Also, because of the
Timited penetration power of beta particles,
equipment contained within a sealed enclosure
which would not permit the entrance of beta
emitters need not include the equivalent beta
dose as part of the postulated accident TID,
since the beta radiation would not penetrate
the enclosure.

Humidity Aging

Aging due to long-term exposure to humidity was
not evaluated as part of this program.
According to 10 CFR 50.49 (E.2), humidity
during design basis accidents only needs to be
considered.

Revision 2
10/31/85




PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

SEABROOK STATION

ENVIRONMENTAL QUALIFICATION OF

ELECTRICAL EQUIPMENT IMPORTANT TO SAFETY

D.

Czc1e Aging

Cycle aging was evaluated for electro-mechanical
equipment only, that is to say electrical
equipment which has moving parts or functions
in some repeatable manner. This equipment must
be cycled to at least the number of operations
postulated to occur over the equipment's plant
1ife, including postulated accident operability
requirements. Typically, this type of testing
is performed as part of the baseline funciional
or design testing perfcrmed on a device prior

~to other aging simulations.

Seismic

The final step in the aging process is to expose
the device to the seismic cond’tions postulated
to occur at Seabrook. The only concern
regarding seismic qualification addressed in
this program is that it was performed in its
proper IEEE 323-1974 sequence, unless otherwise
Justified by the manufacturer. The adequacy of
the seismic testing and/or analysis used to
seismically qualify equipment is not part of
this report.

Special Considerations

A1l aging applied to equipment within the scope
of the Seabrook EQ Program was performed to the
current state-of-the-art for aging
methodologics. However, the state-of-the-art
does not currently allow for a quantitative
evaluation of dose-rate or other synergistic
effects resulting from the different sequence
of applying radiation in conjunction with
elevated temperature, though it is recognized
that these effects have been detected to some
degree in current limited research work.

The conservatisms and margins used to calculate
the postulated accident environments, derive
accelerated aging parameters, and DBE test
levels provide sufficient assurance that these
effects have been enveloped.
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As part of Seabrook's commitment to maintaining
the environmental qualification of its
equipment with respect to known synergistic
effects, the information and resuits of an
equipment aging study conducted by the
University of Connecticut's Institute of
Materials Sciences under the sponsorship and
management of the Electric Power Research
Institute (EPRI Program 1707-13), will be
obtained and evaluated for applicability to
Seabrook equipment. Participation in this
aging study is through the Yankee Atomic
Electric Company which will have access to all
results through Maine Yankee's direct
participation,

In addition, Seabrook has in place a rigorous
equipment preventative maintenance program

which will detect any equipment deterioration

in a timely manner to ensure equipment
performance during both normal and accident
conditions. In this manner, aging beyond that
predicted by the models and mechanisms utilized
by the Seabrook EQ Program will not affect pl'ant
safety. The Seabrook Maintenance/Surveillance
Program is discussed further in Section 5.0.

4.1.4 Accident Environments

Each piece of equipment entered into the Seabrook
Program was evaluated to determine if it would
function as required during exposure to postulated
accident conditions, The specific environmental
parameters evaluated are discussed in detail below.

A. Operating Time

A1l equipment in this program which is required
to function in a harsh environment will be
qualified for the postulated post-accident
duration of one year, unless a time of less
than one year can be justified. Justifica-
tion(s) for time of less than one year are
provided as part of the supporting qualification
documentation for specific plant equioment.
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In order to meet this one year operating time,
Seabrook equipment must be qualified to the
forty year normal plus one year accident total
integrated radiation dose; and must demonstrate
qualification in the harsh environment it could
be exposed to for at least the one year
duration.

Should it be determined that specific pieces of
equipment cannot be qualified for one year, the
required cperating time for that component will
be determined and the component will be
qualified for at least that duration plus
margin.

DBE Testing - Temperature/Pressure/Humidity

A1l equipment which could be subjected to a
steam (i.e., 100% relative humidity) environment
during a postulated accident has been tested to
demonstrate that it will function as required
when exposed to the accident temperature,
pressure and humidity conditions. To ensure
qualification, the test time-temperature
profile must envelope the postulated accident
profile. In those cases where the actual test
duration was less than one year, a comparison
of the test time-temperature profile to the
plant postulated accident profile was made by
extrapolation using Arrhenius Methodology.

The test temperature and pressure conditions
should demonstrate that the test was conducted
at saturated steam conditions as a minimum, in
order to qualify the equipment for 100% refative
humidity, and that the peak test pressure
envelopes the peak postulated accident pressure
plus margin.

Radiation

Accident radifation exposure is accounted for
during equipment pre-aging as discussed in
Section 4,1.3.B above.
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SEABROOK STATION
. ENVIRONMENTAL QUALIFICATION OF
ELECTRICAL EQUIPMENT IMPORTANT TO SAFETY

D. Chemical Spray

For equipment inside of containment, the
concentration and pH used for qualification was
* shown to be at least as severe as that used in
the plant. The chemical spray must be applied
during DBE (steam) testing in order to
accurately simulate actual plant conditions.

E. submergence

A1l electrical equipment required to perform a
safety function or which may fail in a manner
detrimental to plant safety subsequent to
submergence as a result of postulated design
basis events is qualified by testing in a
submerged condition. Operability is
demonstrated for the duration required.

l 4.1.5 Mar_gins

Equipment within the scope of the Seabrook EQ
Program was qualified to accident environmental
profiles which enveloped the plant parameters
discussed in Section 4.1.4 above plus appropriate
margins.

The suggested values in Section 6.3.1.5, "Margin”,
of IEEE 323-1974 were used to establish this
qualification except as discussed below.

For environmental transients, the preferred method
used to apply margin is by adding the temperature
and pressure margins suggested in Section 6.3.1.5
of IEEE 323-1974., 1If these margins could not be
met, then temperature and pressure margin was
accounted for by applying the peak test transient
without temperature and pressure margin twice as
suggested in IEEE 323-1983, Section 6.3.1.5,
"Margin®.
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SEABROOK STATION
ENVIRONMENTAL QUALIFICATION OF
ELEZTRICAL EQUIPMENT IMPORTANT TO SAFETY

The plus 10 percent equipment operating time margin
suggested in IEEE 323-1974 is only applied in those
cases where the period of time the equipment is
required to be operational following the =rt of
the DBE is justified to be less than the
conservative one year Seabrook requirement.

The Seabrook one year post DBE equipment operating
time requirement is considered to be a very
conservative value which, when demonstrated,
assures that all equipment will perform its safety
function as required.

4.1.6 Connection Interfaces

The actual Seabrook electrical equipment
installation and connection is evaluated with
respect to the tested equipment to ensure that the
tested configuration adequately simulates the as
installed condition. This evaluation includes the
identification of all pieces of equipment which
must be sealed to prevent moisture intrusion from
impairing the equipment's ability to perform its
safet, function(s). Equipment which must be sealed
to ,..vent moisture intrusion when exposed to steam
conditions coincident with significantly elevated
pressure is provided with environmentally qualified
seals. Equipment located in those areas of the
plant where 1t will experience a condensing humidity
environment is installed utilizing a down slope
conduit and junction box with drain hole system.

Interconnecting equipment (e.g. cable, srlices,
terminal blocks, etc.) is evaluated and qualified
on a generic worst-case bases for all harsh
environmental plant areas,.

4.2 Documentation

Documentation supporting the environmental qualification
of electrical equipment is contained in Environmental
Qualification Files (EQF),

The results of the qualification efforts are summarized on
the OQualification Evaluation Worksheets (QEW) contained in
Appendix B,
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A 1ist of electrical equipment for which qualification is
incomplete and the actions initiated to resolve outstanding
qualification items is provided in Appendix C.

4.2.1 Environmental Qualification Files (EQF)

Documentation which supports the envircimental
qualification of electrical equipment important to
safety is evaluated and assembled into auditable
Environmental Qualification Files (EQF). The EQF
format is provided herein as Figure 4-1.

An EQF is prepared for each similar make and model
type of equipment by UE&C Purchase Order/Reference
Number., For example, UE&C Purchase Order No.
9763-006-248-5 is for butterfly valves and coverns
the procurement of such important to safety
electrical equipment as motor and air operated
valves, and associated 1imit switches and solenoid
valve air operators. Therefore, EQF No. 248-5-0]
is for Limitorque valve actuators, EOF No. 248-5-02
is for ASCO solenoid valves, and EQF No. 248-5-03
is for NAMCO position switches. This format is
followed for all UEAC Purchase Orders which contain
electrical equipment important to safety.
Westinghouse equipment within the NSSS scope of
supply is also assigned a UE&C Reference Number
which begins with a designation of NSS.

The EQF is a complete, auditable, and controlled
document. Each contains an Environmental Qualifi-
cation Assessment Report (checklist) which provides
a consistent basis for evaluating all supporting
qualification documentation to the criteria of
NUREG-0588., The supporting documentation cited on
this Checklist 1s included as References within the
EQF. this documentation includes equipment
specifications, test reports, correspondence,
drawings, calculations, etc., as appropriate.

The specific equipment for which each EQF provides
the supporting qualification documentation is shown
on an extraction by EQF No. of the Harsh Equipment
L:it (Section 2.2.1) provided in the front of each
file.
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PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

SEABROOK STATION
ENVIRONMENTAL QUALIFICATION OF

ELECTRICAL EQUIPMENT IMPORTANT TO SAFETY

The environmental qualification of the specific
equipment within the scope of each EQF is evaluated
to the worst case compilation of environmental
conditions for the individual plant location(s) of
this equipment at Seabrook Station.

The envirormental qualification of Westinghouse
supplied NSSS equipment was performed in accordance
with the methodologx outlined in WCAP 8587,
Revision 6-A (NP), "Methodology for Qualifying
Westinghouse WRD Supplied NSSS Safety Related
Electrical Equipment”., The qualification program
established by WCAP 8587 is generic to Westinghouse
supplied NSSS's; however, the resuits of this
program are compared and accepted for Seabrook
Station specific environmental conditions through
the EQF format.

The results of the environmental qualification
efforts are summarized on the Qualification
Evaluation Worksheets contained in each EQF and
provided herein as Appendix B.

Qualification Evaluation Worksheet (QEW)

The results of completed qualification
documentation efforts are summarized on the
Qualification Evaluation Worksheets (QEW) contained
in Appendix B.

Each QEW contains the following information:
a. The EQF and Purchase Order N .ber;

b. Equipment Description - including the equipment
Identification (Tag) No(s)., type, manufacturer,
and mode! number, specified and demonstrated
accuracy;

¢. The plant location(s) and environmental zone(s)
considered to exhihit the 1imiting (worst case)
environmental parameters for which qualification
is evaluated;
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£.2.3

d. The peak postulated normal and accident
environmental corditions based upon the
limiting plant areas described in (c) above
(i.e., temperature, pressure, humidity,
chemical! spray, radiation and thermal aging
temperature and time), and the specific
references from which the data was obtained;

e. The equipment's required post accident
operating time;

f. The peak qualified ervironmental conditions and
demonstrated operating time, and the specific
qualification documentation references from
which this data was obtained; and

g. The flood level, equipment elevation and a
summary of submergence qualification, if
applicable.

Electrical Equipment With Incomplete Qualification
Documentation

As a result of the Seabrook Station environmental
gualification evaluation efforts, qualification
documentation is incomplete for several specific
equipment items. Examples of incomplete
qualification documentation include final test
reports for equipment still undercoing testing in
accordance with IEEE Standard 327-.1974 and the
evaluation of documentation for equipment which has
not yet been purchased.

A summary of outstanding qualification items and
the actions inftiated to ensure qualification to
Seabrook Station program objectives is provided in
Apperdix C.
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ENVIRONMENTAL QUALIFICATION OF
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FIGWRE 4.1
ELECTRICAL EQUIPMENT QUALIFICATION FILE (EQF)
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FIGURE 4-1

Public Service Company Of New Hampshire
SEABROOK STATION

ENVIRONMENTAL QUALIFICATION OF
ELECTRICAL EQUIPMENT

e -

Revision O
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Purchase Order No.: 9763-006-225-3
Manufacturer: NAMCO Controls
Model Number: EA 180 Series

Equipment Type: Limit Switch

Electrical Equipment Qualification File No. 225-03-01

Prepared By Date

Checked By

Impell Approval
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‘ YAEC Approval
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Electrical Equipment Qualification File No. 225-03-03

Record of Revisions

Revision Description
0 Original Issue

Revision 0

Date

Page 2 of 16



Electrical Equipment Qualification File No. 225-03-03 Revision O

TABLE OF CONTENTS

Title

Equipment List

Equipment Summary Evaluation

Qualification Evaluation Worksheet

Environmental Qualification Assessment Report (Checklist)

LIST OF ATTACHMENTS

Reference Title

(Supporting qualification documentation)

Page 3 of 16




H
ar
Sh
h E
quipm
en
t
L1
st

r
te
d
b E
()f.
NO
|

()" l
'1‘)
L




Electrical Equipment Qualification File No. 225-03-03 Revision 0

EQUIPMENT SUMMARY EVALUATION

Description

(Make /mode] description of evaluated equipment; similarity of
tested to installed equipment, and traceability of
qualification documentation to installed equipment.)

Conclusion

(Statement of environmental parameters for which qualification
is required and qualification method used; statement of
qualified 1ife, and statement of qualification level achieved.)

Limitations

(Required maintenance to maintain qualified 1ife; limitations
and unique interface requirments for installed equipment to
ensure applicability of qualification documentation.)

Discussion

(Brief summary discussion of test anomalies, any unique
analyses used for qualification, and qualification items which
are not clearly apparent in the supporting qualification
documentation.)




FIGURE 4-3
REVIEW PACKAGE (BOP)

(SEE PAGE 69 OF THIS DOCUMENT FOR QEW)
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Public Service Company of New Hampshire E.Q. Assessment Report

Seabrook Station E.Q. File No. 225-03-01
Impell Job No. 0570-032-1661

ENVIRONMENTAL QUALIFICATION ASSESSMENT REPORT

Manufacturer:

Model Number:

Component:

Reviewer's Conclusion

|| Acceptable (i.e., this equipment meets the requirements of
NUREG-0588, Category I)

|”| Acceptable, providing the following comments are addressed

Special Conditions/Comments:

Prepared By:

“Signature “Date
Checked By:
Signature Tate
Approved By:
STgnature Date
Revision O
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Public Service Company of New Hampshire
' Seabrook Station

Impell Job No. 0570-032-1661

E.Q. Assessment Report
E.Q. File No. 225-03-01

TABLE OF CONTENTS

>

Title Page
Maintenance Requ red to Maintain Qualified Life
Documents Reviewed for This Report
NUREG-. ., Category I Qualification Report Review Checklist
Notes
LIST OF FIGURES
‘ Figure Title Page
] Temperature Profile Comparison
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Public Service Company of New Hampshire E.Q. Assessment Report
Seabrook Station f.Q. File No, 225-03-01

. Impell Job No. 0570-032-1661

MAINTENANCE REQUIRED TO MAINTAIN QUALIFIED LIFE

DOCUMENTS REVIEWED FOR THIS REPORT
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Public Service Company of New Hampshire
‘ Seabrook Station
Impell Job No. 0570-032-1661

E.Q. Assessment Report
E.Q. File No. 225-03-01

NUREG-0588, CATEGORY I QUALIFICATION REPORT PFVIEW CHECKLIST

I. SIMILARITY

| 1. Have all Equipment ID's on
the Master List associated
with this EQ File number
been addressed in the
documentation?

2. Is the documentation trace-
able to the plant equipment?

I1. SIMULATED SERVICE CONDITIONS AND

3. Do the temperature/pressure/
‘ humidity test parameters

meet or exceed the postu-
lated accident environmental
conditions? Make a copy of
the test temperature enve-
lope and superimpose it on
the required accident envi-
ronmental envelope. Assure
that deviations between the
two are justified in the
documentation.

4. Do the margins of the test
profiles over the plant
specific profiles conform to
those suggested by IEEE
323-1974 and any applicable
daughter standard for this

equipment.

5. Does the test operating time
under the narsh environment
equal or exceed the equip-
ment's required operating
time?

Revision O
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Public Ser 'ice Company of New Hampshire E.Q. Assessment Report
Seabrook S *:tion E.C. File No. 225-03-01
Impell Job no. 0570-032-1661

NUREG-0588, CATEGORY I QUALIFICATION REPORT REVIEW CHECKLIST

(continued)

%
|

——— —————— —— —— —— —— — ———————— ———— — —— —— —— — —— ———— —

IIT. RADIATION

6. Does the radiation .dose,
i.e., integrated dose, for
normal operations and acci-
dent dose for the plant,
fall within the envelope
used in qualification?

7. Does the total integrated
dose include Beta radiation?
(1s Beta radiation ad-
dressed?)

' IV. AGING

8. Are the thermal aging para-
meters chosen and used in the
test supported by adequate
documentation or references?

9. Was mechanical and/or elec-
trical cycling addressed?

10. 1Is the qualified 1ife (QL)
explicitly stated?

11. Does the qualified life take
into account the normal
operating state of the
equipment (i.e., energized)?

V. CHEMICAL SPRAY

12. Does the DBE qualification
testing include chemical
spray?

13. Does the spray concentration
‘ and pH used in tests meet or
exceed those to be used for

the plant?

e e e e . e, e e e e S e S S . S i S — o — — — — — — o — T— T —— — — — —— ———— ——
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Public Service Company of New Hampshire E.Q. Assessment Report
. Seabrook Station E.Q. File No. 225-03-01
Impell Job No. 0570-032-1661

NUREG-0588, CATEGORY I QUALIFICATION REPORT REVIEW CHECKLIST

(continued)

14. Was the spray testing done
while under the extremes of
pressure and temperature?

\ VI. SUBMERGENCE

15. Does the test program include
submergence tests?

VII. SEISMIC

I
I
I
I
I
I
I
I
I
I
|
\ |
16. Was the seismic testing/ |

analysis done on aged |

. component or equipment? |
I

17. Did the seismic testing/ I

|

I

|

I

I

I

I

|

|

|

|

[

|

analysis address effects on
age?

VIIT. FUNCTIONAL REQUIREMENTS

18. Does the test plan/report
specify an acceptance
criteria for equipment
performance?

19. Was an initial base line
test done to establish
reference performance char-
acteristics?

|

‘I

20. Is the accuracy demonstrated |
during testing equal to or |
better than that specified? |

21. Has the test/analysis esta- |
blished that this equipment |

can meet plant application |
specific performance re- !
|

|

I

I

quirements? (e.g. accuracy
response time)
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Public Service Company of New Hampshire E.Q. Assessment Report

Seabrook Stat.on E.Q. File No. 225-03-01
. Impell Job No. 0570-032-1661

NUREG-0588, CATEGORY I QUALIFICATION REPORT REVIEW CHECKLIST

(continued)

YES REFERENCE

Review the test results on a
relative comparison basis
(i.e., performance para-
meters of the baseline tests
ver<us those during the
various tests). Were there
any anomalies or major
discrepancies?

23. If so, was it satisfactorily
explained in the report?

. SEQUENCE

24. Was the same test specimen
subject to the entire test
sequence including aging
tests?
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