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Vice President
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March 17, 1986

Director of Nuclear Reactcr Regulation
United States Nuclear Regulatory Commission
7920 Norfolk Avenue

Bethesda, Maryland 20814

Attention: Ms. Elinor Adensam, Director
Project Directorate 3
Division of BWR Licensing

Dear Ms. Adensam:

FINAL SAFETY ANALYSIS REPORT REVISIONS
HOPE CREEK GENERATING STATION
DOCKET NO. 50-354

Public Service Electric and Gas Company (PSE&G) hereby

submits various revisions to the Hope Creek Generating

Station (HCGS) Final Safety Analysis Report (FSAR). The
attached revisions to the HCGS FSAR contain: 1) text changes
due to the rescolution of various Safety Evaluation Report

(SER) Outstanding and Confirmatory Items; 2) revisions

to maintain FSAR consistency with the Technical Specifications;
3) revisions to reconcile as-built plant discrepancies;

and 4) general changes to the FSAR text, tables and figures.

Attachment 1 provides a brief summary and explanation for
each change while Attachment 2 contains the actual marked-up
sections of the FSAR. These revisions will be incorporated
in FSAR Amendment 15 after fuel load but are being filed

now in order to accurately reflect the design and operation
of HCGS and support the issuance of an operating license.

In addition, an affidavit is provided toc affirm that the
matters set forth in this transmittal are true and accurate.

This submittal supplements a similar transmittal from C.A.
McNeill to E. Adensam dated March 3, 1986.

A

Public Service Electric and Gas Company P.O.Box 236, Hancocks Bridge NJ 08038 609 339-4800

8603200242 860317 |
PDR ADOCK 0500032 '?,00



Director of Nuclear 2 3-17-86
Reactor Regulation

Should you have any questions on the subject filing, do
not haisitate to contact us.

Sincerely,

Affidavit
Attachments (2)

C D.H. wagner
USNRC Licensing Project Manager

R.W. Borchardt
USNRC Senior Resident Inspector



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
DOCKET NO. 50-354

PUBLIC SERVICE ELECTRIC AND GAS COMPANY

FINAL SAFETY ANALYSIS REPORT
REVISIONS

Public Service Electric and Gas Company (PSE&G) hereby

submits various revisions to the Hope Creek Generating

Station (HCGS) Final Safety Analysis Report (FSAR). These
HCGS FSAR revisions consists of text changes due to resolution
of various Safety Evaluation Report (SER) Outstanding and
Confirmatory Issues, revisions to maintain FSAR consistency
with the Technical Specifications, revisions to reconcile
as-built plant discrepancies, and general revisions to

the FSAR text, tables and figures.

The matters set forth in these revisions are true and accurate
to the best of my knowledge, information, and belief.

Respectfully submitted,
Public Service Electric

and Gas Company

By:

Corbin A. McNeifl,‘St.
Vice President - Nuclear

Sworn to and subscribed
before me, a Rotary Public
of New Jersey, this (z*ﬁ
day of March 1986.

A sHadden

DELOR'S D. HADDEN
A Notary Public of New Jersey
My Commrssion £ xpires WMarch 14, 1990



ATTACHMENT 1

SUMMARY OF CHANGES, ADDITIONS AND/OR MODIFICATIONS

1.10.2 Revision references 10CFR50.73 which
(II.K.3.17) discusses licensee event reports.
3.10.1:1.1 Revisions are necessary to reference
J:10.2:1 the appropriate IEEE standard and to show
3.10:23:1.1 recommended changes according to the
3.10.2.1.2 SQRT seismic methodology.
3.10.3.1
T73.10~-3,
pg. 1,3/6
T3.11-4, + Revisions on pages 20, 54 and 72 were
pg. 20,51,53, submitted to the NRC via a letter from
54,72/83 PSE&G on February 25, 1986 - The Environmental
Qualification Summary Report, Rev. 4-while
pages 51 and 53 have been revised to
include the amendment date, on the
bottom of the page, when they were published.
T3.11-5; Revisions add the feedwater cross-tie
pg. 30/119 isolation valve, HV-4144, but exempt
T3.11-6, it from Environmental Qualification
pg. 2/3 requirements since the valve has double
breaker isolation and is not essential
for a pipe break outside the drywell.
Flooding of this valve by a feedwater
line break in the steam tunnel does
not affect the shutdown capability
of the plant.
T3.11-6, Revisions add and delete various equipment
pg. 1,2,3/3 to reflect information contained in
the main steam tunnel flooding analysis.
These revisions are consistent with
Technical Specification Table 3.8.4.6-1
and supercede those provided to the
NRC in a letter from C.A. McNeill to
E. Adensam dated March 3, 1986.
4.6.1.2.4.2.a Revision changes the condensate water
pump suction filter absolute rating
to reflect vendor documents.
9:80:2:5:1.2 Revision interchanges the valve tag

numbers E51-LV-F005 and E51-HV-F004
to reflect the as-built plant conditions.



T5.4-2

F5.4-2

sh. 1/2
$.2+9+,3.1.10
T6.2-16

pg. 3/33

T6.2-26
sh. 2,3/3

1'6.2-45-48

Revisions change the setpoints for
various RHR relief valves to reflect
as-built plant design and delete the
entries which are part of the steam
condensing mode as the system is isolated
by weld neck blind flanges.

Revisions change the normal valve position
for the reactor recirculation water

sample line from closed to open in

order to comply with Technical Specification
3/4.4.4 which requires continuous sampling.

Revisions clarify the feedwater line
classification and testing as a result

of the withdrawl of Appendix J Exemption
Request #4. These revisions were previously
submitted by C.A. McNeill to E. Adensam

on March 11, 1986.

Revisions to these sections are necessary
since an overly restrictive commitment
exists requiring the locking closed

of over 200 test, vent and drain valves.
Per Question 480.20, the NRC indicated
that SRP 6.2.4 requires branch lines

from closed systems to be valved off

and under administrative control.

Hence the revisions are consistent

with the SRP requirements. In addition,
the revisions were confirmed with Mr.

D. Wagner (NRC Project Manager) via

phone call on January 7, 1986 and are
consistent with the controls that are
applied to those valves that are actually
part of the primary containment pressure
boundary.

Revisions provide information on various
relief valves which have been inadvertently
left out of the table.

These figures identify the extended
containment boundaries for various

systems. Changes to these figures

are made to be consistent with Table

6.2-16; however, it is no longer necessary
to revise these figures everytime a

P&ID is updated since the P&ID is reproduced
in the FSAR on another figure. The

P&ID cross-reference is retained to

assure proper source documentation.



6.4.2.2.e

6.4.3.2.b

6.4‘4.1

6.4.7.1.2

6.4.7.2

6.8.1.1.a

9.1.3.2.4

9.1.5.2.2.11

F9.3-9

Revision provides additional text for
clarity.

Revision necessary to maintain consistency
with Section 6.5.1.1.2.

Revision clarifies the comparisons
between HPCI line breaks and main steam
line breaks and are consistent with
Tables 3.6-4, pg. 3/3, 12.2-7 through
11 and 15.6-14, as well as Section
15:6.4.5.1.2.

Revision corrects editiorial error
and is necessary to maintain consistency
with Section 6.4.7.1.1.

Revision necessary to correct editorial
inconsistency.

Revision necessary to maintain consistency -
with Tables 6.2-12 and 6.8-1.

Revision provides an additional phrase
of text which was omitted in the printing
process of Amendment 14.

Revision de-rates the capacity of the
SACS pumps monorail from 15 tons to

4 tons since, per Section 9.1.5.3.3.11,
the heaviest anticipated 1lift, the

SACS pump motor, is 6160 1lbs.

Revision provides a new figure which

shows the sodium pentaborate volume
concentration requirements and is consistent
with Technical Specification Surveillance
4.1.5.b and Figure 3.1.5-1.

Revision adds nitrogen bottles to reflect
P&ID M-11-1, sh. 3/3 (STACS) as the
nitrogen is used to control water level
in the supply and return accumulators.

Revisions are necessary to change the
recycled liquid radwaste (LRW) demineralizer
effluent water quality limit as it

is transferred to the CST and normal
makeup to the CST is demineralized

water with a conductivity of less than
or equal to 1.0 umho/cm (Section 9.2.3).
Therefore, a greater quantity of treated
LRW can be recycled without degrading
the quality of water in the CST, less
treated LRW will have to be discharged
from the plant and less regenerant

waste is created due to less frequent
regeneration of the LRW demineralizers.



32:3:.1.0 Revision correctly identifies when
the continuous radiocactivity monitors
annunciate in the main control room.

138 2:2:3 Revision deletes seismic requirements
from the FRVSV RMS as Regulatory Guide
1.97, Rev. 2 does not require seismic
qualification, nor are other portions
of the RMS seismically qualified as
the system only provides a monitoring

function.
Til.5-1, Revisions to various RMS detector ranges
pg. 1/6 reflect vendor as-built equipment ranges

previously not available.

12.1.3.2 Revisions are necessary to maintain
consistency with Section 12.5.1.1.

I3l alnZch M Revision deletes the resume of Mr. Thomas

Ti3.1-4; G. Busch as the individual is no longer

pg. 28-31,80, filling the position of Technical Engineer.
114-117/123 As shown in the text, the Senior Supervisors

have assumed the responsibility for

their areas of expertise. In addition,

Mr. William J. Merritt's resume replaces
Mr. Elmer J. Galbraith for the position

of Senior Technical Supervisor due

to personnel changes. Page 80 is editorial.

13:.1.2.2.8.¢ N Revisions reflect a recent maintenance

ri3.1i~11 department reorganization which impacts
summary statements made in SFR Section
13.1.2.1(3), page 13-7, of Supplement 5.

13.1.3.1 Revisions necessary to reflect ANSI/ANS-3.1
T13.1-3, manning criteria and implements various

Pg. 2/3 training requirements.

F13.1-11

13.2.1.1.1

14.2:,12.2 Revision necessary to correct editorial
error in Amendment 14.

Q430.80 +¥ Revision deletes the Technical Specification
requirements for the cathodic protection
system. This issue has been previously
addressed in a letter from C.A. McNeill
to E. Adensam on January 24, 1986 (Item
#53) and impacts SER Section 9.5.4.2,
page 9-64.

* These revisions impact the SER as noted
+ These revisions have previously been submitted to the
NRC by PSE&G in a letter as noted
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The licensees should submit a report detailing outage dates and
length of outages for all ECC systems for the last 5 years of
operation, including causes of the outages. This report will
provide the staff with a quantification of historical
unreliability due to test and maintenance outages, which will be
used to determine if a need exists for cumulative outage
requirements in the technical specifications.

Based on the above guidance and clarification, a detailed report
should be submitted. The report should contain (1) outage dates
and duration of outages; (2) causes of the outage; (3) ECC
systems or components involved in the outage; and (4) corrective
action taken. Tests and maintanance outages should be included
in the above listings which are to cover the last 5 years of
operation. The licensee should propose changes to improve the
availability of ECC equipment, if needed.

Applicants for an operating license shall establish a plan to
meet these requirements.

Response

All unplanned ECCS outages are documented on site by incident
C /NSS. These reports are used to |
generate licensee event reports (LERs) in accordance with

Planned ECCS outages are documented in the TNSS/NSS daily log. |
Analysis of failure trends is accomplished by means of the LER
system, which requires a review of previout occurrences.

Identified trends are further analyzed by the Zafety Review Group
and/or the Reliability and Assessment Group.

1.10-78a Amendment 14
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3.10 SEISMIC QUALIFICATION OF SEISMIC CATEGORY 1I
INSTRUMENTATION AND ELECTRICAL EQUIPMENT

The seismic qualification of Seismic Category 1 instrumentation,
electrical equipment, and their supports is described in this
section. Secticns 3.9.2.3, 3.9.2.4, 3.9.3.2, and 3.9.3.4 address
similar topics on the seismic qualification, testing, and
analysis of the Seismic Category 1 mechanical components,
equipment, and their supports, including the integral or
associated electrical components such as valve-mounted components
and pump motors.

Dynamic testing methods and the results of the qualification of
active pumps with motors and supports and pipe-mounted valves
listed in Table 3.9-5 are addressed in Sections 3.9.3.2 and
3.9.3.4. All safety-related equipment will be investigated
further to demonstrate compliance with the requirements for the
seismic qualification review team (SQRT) of the NRC. Reports
will be submitted to the NRC following the completion of these
programs.

3:10,1 SEISMIC QUALIFICATION CRITERIA

3.10.1.1 Seismic Category I Equipment Identification

2. 10 %:%.1 Seismic Category I NSSS Equipment Identification,
Excluding Motors and Valve-Mounted Equipment

Seismic Category I nuclear steam supply system (NSSS)
instrumentation and electrical equipment, as well as other
equipment, is identified in Table 3.2-1.

All the plant Seismic Category 1 instrumentation and electrical
equipment is qualified to resist and withstand the effects of the
postulated earthquakes.

9,;
The Class 1m, (excluding
motors and vaTVé-mountéB*equfpmeng; supplied by GE and reqguiring

seismic qualification are identified in Table 3.10-3. The
supporting structures for this equipment are identified in
Table 3.10-4.

3.10-1
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electrical and instrumentation equipment including the
condensing chambers which are part of the pressure transmitter

measuring system



HCGS FSAR 11/85

demonstrate compliance with Regulatory Guide 1.100. However, the
seismic qualification requirements used for this plant ensure an

adequate degree of equipment performance and thereby represent an
acceptable basis for qualifying the equipment.

Some equipment is shown to be qualified by single-axis and/or

single-frequency testing. However, all essential equipment 1is
reevaIuateg\for seismic qualification according to the

requirements or recommendations of IEEE 344-1975, Regulatory
Guides 1.92 and 1.100, and Standard Review Plans 3.9.2, 3.10, and
HCGS specific requirements as described in Table 3.10-3.

In most instances, use of single-axis test data is restricted to
equipment with response that shows a predominant single mode of
vibration in each direction with a minimal cross coupling. In
some cases, if the response shows a single mode of vibration 1in
each direction but also has cross coupling, the existing single-
axis test data are still used if the test response spectra (TRS)
can be shown to exceed the required response spectra (RRS) by a
factor of 1.4 over all frequencies.

In most instances, use of single-frequency test data is
restricted to cases where the required input motion is dominated
by one freguency, where response of the equipment is adequately
represented by one mode, or where the input motion has sufficient
intensity and duration to produce sufficiently high levels of
stress to assure structural integrity where structural integrity
is the determinant requirement. In some cases, if the input
motion is sufficiently high so as to excite secondary modes, such
that modal responses can be shown to occur out of phase and at
high enough levels, existing single-frequency test data are also
used to demonstrate operability.

300,221 Procedures

GE-supplied Class 1E equipment meets the requirement that the
qualification should demonstrate the capability to perform the
required function during and after the gffects of the safe

shutdown earthguake (SSE). used,
but most equipment is tested. Analyses are used,

determine the adequacy of mechanical strength, e.g., mounting
bolts, etc, after operating capability is established by testing
as follows:

3.10-4 Amendment 13

n"_\
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a. Analysis - GE-supplied Class 1E equipment performing
primarily a mechanical safety function, e.g , pressure
boundary devices, etc, is analyzed since the passive
nature of their critical safety role usually makes
testing impractical. Analytical methods sanctioned by
1EEE 344-197)1 are used in such cases. 4 See Table 3.10-3

for indication of which items were qualified by
analysis.

b. Testing - GE-supplied Class 1E equipment having
primarily an active electrical safety function is
tested in compliance with IEEE 344-1971, Section 3.2.

2. 18.2.7:2 Documentation

Available documentation verifies that the seismic qualification
of GE-supplied Class 1E equipment is in accordance with the
requirements of IEEE 344-1971‘\§ection 4.

3.10.2.2 Testing Procedures for Qualifying NSSS Electrical
Equipment and Instrumentation, Excluding Motors and
Valve-Mounted Equipment

The test procedures require that the device be mounted on the
table of the vibration machine in a manner similar to the actual
mounting condition. The device is tested in the operating states
as if it were performing its Class 1E functions. These states

3.10-4a Amendment 11
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and upgraded using SQRT program methodology

INSERT B FOR PAGE 3.10-4

utilizing SQRT program methodology, to demonstrate compliance
with IEEE 344-1975. Also analysis to used to

INSERT C FOR PAGE 3.10-4a
Also, Class lE equipment is analyzed to meet IEEE 344-1975

utilizing SQRT program methodology.

INSERT D FOR PAGE 3.10-4a

and IEEE 344-1975,




INSERT FOR PAGE 3.10-4

and upgraded using SQRT program methodology

INSERT B FOR PAGE 3.10-4

utilizing SQRT program methodology, to demonstrate compliance
with IEEE 344-1975. Also analysis to used to

INSERT C FOR PAGE 3.10-4a

Also, Class 1lE equipment is anaiyzed to meet IEEE 344-1975

utilizing SQRT program methodology.

INSERT D FOR PAGE 3.10-4a

and IEEE 344-1975,
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The requirements of testing procedures and methods are in
accordance with the project seismic specification and with
IEEE 344-1975, Section 6. The tests are performed using a
combination or one of the following techniques:

a. Proof testing
b. Fragility testing
e Device testing
d. Assembly testing
e. Generic testing.
3.10.3:3.3 Combined Analysis and Testing

Equipment that cannot be qualified practically by analvsis or
testing because of its size and/or complexity is qualified by
combined analysis and testing. Combined analysis and testing
methods are in accordance with IEEE 344-1975, Section 7.

3.10.3 METHODS AND PROCEDURE OF ANALYSIS OR TESTING OF
SUPPORTS OF ELECTRICAL EQUIPMENT AND INSTRUMENTATION

3.10.3.1 NSSS-Seismic Analysis Testing Procedures and
Restraint Measures

The Class 1E equipment supplied by GE is used in many systems on
many different plants under widely varying seismic requirements.

The HCGS control.roqm panels and local instrument panels are
qualified for seismic adeguacy by comparison to tested eguivalent

panels and devices by SQRT program methodology as described in
Table 3.10-4.

Some GE-supplied Class 1E devices are qualified by analysis only,
as shown in Tables 3.10-3 and 3.10-4. Analysis is useatfot
passive mechanical devices and 1s sometimes used in combination
with testing for larger assemblies containing Class 1E devices.

3.10-8 Amendment 13
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for active devices in accordance with SQRT program methodologies
and
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TABLF 3.10-3

1W/8S

Paace 1 ot &

NSSS SEISMIC CATEGORY 1 ELECTRICAL AND INSTRUMENTATION EQUIPMENT QUALIFICATION RESULTS

Eguigment

Terperature Elements

Temperature Switch

Pressure Transmitters;
Differential,
hbesolute, and Gauge

level Transmitters

Met hod

The temperature elements are
qualified by both dyiramic testirg
ard analysis. The applicable
standard is IEEE 344-1975,

The temperature switch is shown
to be jualified by an analysis
of its structural capability
THEREBY ™MEETING The

oF 1E6€ 3y - 935,

The transmitters are jualified
by dynamic testing meeting the
guidelines of IEEE 384-1975,

Level trarsmitters are shown to

be qualified for their application
by both analysis and testing.
Testing was performed to meet the
gquidelines of IFEE 344-1975,

Results

The terperature elements designated as havirg an active
satety turction have neen dynamically tested
demonstrating gualitication, Mounted similar to tiela
coraitiors, they have bteern subjected to SRY vibratior
ajing, cruggirg, seismic, and hydrodyramic loads.
Biaxially testirg, over the treque~cy range ot 1 to
100 Hz, was accomnlishead ir three mutually
perperdicular axes with Test Response Spectra (TRS)
enveloping the Required Response Spectra (FFS). The
temperature eleme-ts maintained their tunctioral and
structural integrity durirg testirqg.

Those elemerts having a passive satety turction were
aralyzed to show structural integrity wher subjected
to process pressures ard loade ir excess ot the
requirement tor their location.

The satety tucrntion ot the temperature switch 18
passive. Aralysis shows that 1t exceeds 1ts
structural requiremerts when gubhjected to required
seismic ard hydrodyramic loads. Calculatiors irdicate
a high natural treque-~cy makirag 1t a rigid body ir the
rarqge ot interest a~d itS capabiliity tar evceeds its
stress requirements,

The trarsmitters can be subjected to both seismic ard
hydrodyramic 1oads duri~q their irstalled lite.
Testirg ir ar as-installed conditi1on 1r.cludea ranaom
trequercy excitation to meet SRV aging, upset and
taulted seismic, and chuqging reauirements. Tests
were pertormed in three mutually perperdicnlar axes.
Durirg testing the transmitters maintainea stractural
irteqrity and met turctioral regquiremerts.

The level trarsmitters have both ar active or passive
safety turction deperding on their appiication. Those
transmitters with a passive satety turction have beer
showr to meet striactural requirement by analysis. They
have natural trequercies hiqgher thar the rarge ot
interest and have been shown to have structural
inteqrity to withstard the required seismic ard

dyramic conditions.

Amendment 13




Insulated Detectors

IFM Cetector

Conductivity Element

Condensing Chamber

HCGS FSAR

TABLE 3.10-3 (cont)

The detectors have been gualified
by dynamic testing td meet
the guidelines of [EEE 344-1975.

A combination 2f test and analysis
demonstrates qualification of the
detectors for their installed

location 7o MEFT THE &G ULF .NES OF

1€6E M- 1937,

The conductivity cell was analyzed
to withstand seismiec loads
significaatly greater than
requiredyTe oFET THE GUPE INES
o Ieee 3W - 1931

This ejuipment is gqualified by
analysis to meet the HCGS seismic
requirement applying the ASME
Boiler and Pressure Vessel

Code Sectisr 111,

1v/es

Page 3 ot o

Detectors have an active satety tunction and mes
structural and tu-ctioral requiremerts when suhjected
to seiemic testing at amplitndes areater +han reguired,
Five OFE and one SSE biaxial ra~dom teste were
pertormed in three mutually perperdicular axes over a
trequercy rarge of 1 to 100 Hz. Functioral

pertormar ce was demonstraten betore, durinrqg, ard atter
seismic excitatior .,

The IPM detector movemert durirg a seismic evert 1s
controlled by the tuel bundle ard maximum excitatior
occurs at the natural trequency ot the burdle. The
detector was tested at discrete trequencies ir the
horizortal axes a~d analvzed tor vertical loaas.
Capabilities, both tested ard aralvzed, exceed the
requirements, demorstrating qualitication.

The satety tunction ot the cell i1s pasaive, however,
it must maintair i1¢8s structural inteqrity. Aralvsis
irdicates ro resonarces 1n any avis telow 100 Hz a-~a
*he ability to withstand loads more thas 15 times
greater thar required.

Stress analysis indicates that the condersirg chamber
meets the requiremerts ot the ASME code ard that the
lowest calculated allowable momert reacrior exceeds
the maximam mome=t of any condensi~1 chamber
i~stallation.

Amendment 134
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¢ Mi41(Q) Component:

l.D. No,

Nuclear Relief Valves

Model No.

HOGS FSAR
TARLE
MECHANICAL FQUIPMENT SELECTED FOR HARSH
ENVIRONMENT QUALIFICATION

Manufacturer:

Functional Description

Crosby Valve & Gage Company

1/86
PAGE

Location

M PHS B/04d 2i-cay

Amendment 14

i FO PSSV U76 Style: VR HPC1 Vacuum Rreaker Line Reactor Rldg.
EL 077"
L ¥ PSV ¥07 Style: VR HPCI Vacuum Hreaker Line Reactor Bldg.
EL 077°*
I FC PS5V F06) Style: VR RCIC Turbine Exhaust Valve Reactor RAldg.
EL 0717
I ¥C PSSV Fued Style: VR RCIC Turbine Exhaust Valve Reactor Bldg.
EL 077°
I BF PS5V 4001 Style: VR Disch. Vol. Vent'n (Va~. Bkr.) Reactor HRldg.
El. 102*
Y " r— MoV Rboard Seai-GasBupp ly leaclor aldge
e st
PSS Sty e r—dNbY M5V -Outboard—Seat-Gee—Supply——— et Mg
bt 4L
I AB PS5V 4504A Jo-25-spL * SRV PSV FO13IA Acc. Relief Valve Drywell Torus, Reactor
el. 121°
1 AR PSV 45048 JOo~25-5pPL * SRV PSV FO13B Acc. Relief Valve bDrywell Torus, Reactor
El. 121°
I AR PSV 4504C Ju-25-sPL * SRV PSV FO13C Acc. Relief valve Drywell Torus, Reactor
El. 121°
I AB PSV §504D Jo-25-spL * SRV PSV PO13D Acc. Relief Valve Drywell Torus, Reactor
El. 121°*
I AB PSV 4504E Jo-25-5PL * SRV PSV POL13E Acc. Relief Valve Drywell Torus, Reactor
El. 121
I AR PSV 45048 Jo=-25-spL * SRV PSV FOl13F Acc., Rellief Valve oryv:;l.roru.. Reactor
!l. l
1 AB PSV 4508G JO-25-5PL * SRV PSV FO13G Acc. Rellef Valve DTyw:;{.Torul. Reactor
El.
I AB PSV 45040 JO=25-SPL * SRV PSV POLIH Acc. Relief Valve Prywell Torus, Reactor
o — €1, 12)°

20 oF 83

Bldg.

Bldg.

Bldy.

Rldg.

“ldg-

Bldg.

Bldg.

Bldg.

H + Hopel No. SHoums 15 GENERIC 1IDENTIEIGR. ONLY. 146 UNIQUE VALV PATA Cueey Suculp Be CUECIED FR SUPRUEMENDY. HREAHSTER, MDD CHARACTERISTICS .
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Component @

Mode | No .

Not

Not

Not

Not

Not

NOt

Not

Not

Not

Not

Not

Not

Not

NOot

Applicable

Applicable

Applicable

Applicable

Applicable

Applicable

Applicable

Applicable

Applicable

Applicable

Applicable

Applicable

Applicable

Applicable

Large Valves

HCGS FSAR
TABLE 3,11-4

MECHANICAL EQUIPMENT SELECTED FOR HARSH

ENVIRONMENT QUALIFICATION

Manufacturer:

Anchor Darling Vaive Co,.

Functional Description

Isin Closure Signal Valve

isin Closure Signal Valve

Drywell Equip Drain Sump Pump

Deyweli Equip Drain Sump Pump

RB/Drywell Dr To Dr Coll Tk

RB/Drywell Dr to waste Coll Tk

Reactor Bldg Isin Valve Unit 1

Reactor Bldg Isolation

Reactor Bldg Isolation

Sys 1PDI-1IPDLIL Isin Valve 1V049

RB Nitrogen Sply Valve

Core Spray Pump Rm Unit Cls

Check Valve (B8"-HCC=-CK)

(P&ID 53.1, M.R. No. 15.7]

Testable Check Valve (6"-GBB-TCK
(P&lD S5t~i, M.R. No, 3.9}

)

——

1/86
PAGE

s
=}
-
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Drywell Torus, Reactor Bldg.

Drywa il Torus, Reactor Bldy.
EL 077"

Reactor Bldy.
EL 077°'

Reactor Bldg.
EL 077"

Reactor Bldg.
EL 077"

Reactor Bldg.
EL 132°

Reactor Blidg.
EL 077"

Reactor Bldg.
EL 077°

Reactor Bldg.
EL 077"

Reactor Blag.
EL 077°

Reactor Bldy.
EL 054"

Reactor Bldg.
El. 054°*

Reactor Bldg.
EL. 054°'
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TARLE 3.11-4
MECHANICAL EQUIPMENT SELECTED FOR HARSH 1/86
ENVIRONMENT QUALIFICATION PAGE 53 OF 93
P w PIUI(Q) Component: Larye Valves Manufacturer: Anchor Darling Vaive Co,
1.0, mo. Model No, Functlonal Description [(Misc. Datal Location

APV 055 Not Applicable Testable Check Valve (4" -GBB-TCK) Reactor Bldg.
{P&ID S51-1, M.R. No. 3.3} El. 102'

L APV 0S7 Not Applicable Testable Check Valve (4"-GBB-TCK) Reactor Bldg.
IP&ID 51-1, M.R. No. 3.3] El. 102

L APV 0586 Not Applicable Testable Check Valve (4" -GBB-TCK) Reacror Bldg.
IP&ID S1-1, M.R. No. 3.3} El. 102°

I Bov 0Z4d Not Applicabie Testable Check Valve (47-GBB-TCK) Reactor Bldg.
[P&ID S1-1, M.R. No. 3.3] Ei. 054’

I BCV U Not Applicabie Testable Check Valve (4"-GBB-TCK) Reactor Bldg.
{Ps1D Si-1, M.R. No. 3.3] El. US4'

I BCV U3 NotL Applicable Teatable Check Valve (4"-GBB-TCK) Reactor Bldg.
{P&ID S1-1, M.R. No, 3.3] EL, 054'

U T Not Applicable Testable Check Valve (4"-GBB-TCK) Reactor Bldg.
P&l 51-1, M.R, No. 3.3} El. 054°

I BCV 3w Not Applicable Testable Check Valve (4"-GBB-TCK) Reactor Bldg.
[P&ID 51-1, M.R, No. 3.3} El. 102*

i BV Lol Not Applicable Testable Check Valve (4"-GBB=-TCK) Reactor Bldg.
{P&lD S51-1, M.R. No. 3.3] El. 102"

L APV Uy NoL Applicable Testable Check Valve (31"-GBB-TCK) Reactor Bldg.
(PRID 52-1, M,R, No., 3.1) El. 102

I APV UG Not Applicable Testable Check Valve (3"-GBB-TCK) Reactor Bldg.
(P&iD 52~1, M.R. No. 3.1} El. 102*

i APV UG Not Applicable Testable Check Vaive (3"-GBB-TCK) Reactor Bldg,
IP&ID 52~-1, M.R, No. 3.1) El. 102

I APV UGl Not Applicable Testable Check Vaive (3"-GBB-TCK) Heactor Bldg.
[P&ID 52-1, M.R. No. 3.1) El. 102'

i BEV 028 Not Applicabie Testable Check Valve (3"-GBB-TCK) Reactor Bldg.
(P&ID 52-1, M.R. No. 3.1} El. 054’

M PBS H/04 b2-az
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HCGS FSAR

TARLE 3.11-4

MECHANICAL FQUIPMENT SELECTED FPOR HARSH
ENVIRONMENT QUALIFICATION

1/86
PAGE

PL.O. & PIUIA(Y) Component: Small Valves - Manufacturer: Rockwell International
1.0, No. Model No. Functional Description (Misc. Data) Locat ion
I BV OH9 BIBYTI Check Valve (1"-EBA-CK) Reactor Bldg.
[P&ID 51-1, M.R.-No, 9.1] El. 057"
I BV usu BIYTL Check Valve (1"~EBA-CK) Reactor Bldg.
[P&ID Si-1, M.R.-No. 9.1] El. 057"
I ROV 194 HIRYTI Check Valve (1"-ERA-CK) Reactor Bldg.
|P&ID S1-1, M.R.-No. 9.1) El. 056"
I8¢ NV S0%5A in24-MT Valve from RHR HX to Hydrogen Recombiner Rector Bldg.
FL 058"
IBC WV 505458 3624-MT valve from RHR HX to Hydrogen Recombiner Reactor Bldg.
EL 090°
1GS HV S057A 1624 -MT Valve from RHR HX to Hydrogen Recombiner Reactor Bldg.
EL 058*
168 HY S057w i624~-MT Valve from RHR HX to Hydrogen Recombiner Reactor Bldg.
EL 090"
I ROV U BIBRYTI Check Valve (2"-EBA-CK) Reactor Ridg.
{P&ID 52~1, M.R, Item No. 9.5] El. 056"
i BCV 309 BINYTI Check Valve (2"-EBA-CK) Reactor Bldg.
IPsID 52-1, M.R, Item No. 9.5] El. 056"
I ROV 3i2 BIBYTI Check Valve (2"-EBA-CK) Reactor Bldg.
{P&ID 52-1, M.R., Item No. 9.5] El. 056"
I BCV 3L B3HYTI Check Valve (2"<EBA-CK) Reactor Bldg.
i{P&ID 52-1, M.R. Item No. 9.5] El. 056"
I BOV 423 H38YTIl Check Valve (2"-EBA-CK) Reactor Bldg.
(P&ID 10-1, M.R. Item No. 9.5] El. 108"
i e S e e 8 e L emac s g
M PES B/704 HY-az Amendment 14
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HCGS FSAR 1786
TAGLE 3.11-6 Fage 1 of 3§

SAFETY-RELATED EQUIPMENT LOCATED IN A HARSH ENVIRONMENT EXEMPTED
FROM ENVIRONMENTAL QUALIFICATION REQUIREMENTS

EQUIPMENT TAG NO, LA DESCRIPTION REASON
1 AVE 261 ’ flectric Duct Heater, SIC Oue to reactor bullding tempsrature Incresse during & (A, the duct heaters wlll
1 AvE 8 i Electric Duct Heater, SLC not tunctlon due to the temperature control settings, which 1s below DBA tullding
W ovE 2%9 | .‘U.c'rlc Ouct Heater, PCI° temperature, The heater clrcults are protected by pr lmary and Backup e
10 ¥ 260 i Electric Duct Heater, HCI LA
! ‘ PROTECTIVE D :‘7‘0"11;
I AN 208 | 4,16 XV liraaker - RRS Pump Motor The RRS pump motor breskers trip upon recelpt of a LOCA slgeal shutting down the
VRN 20% 4,16 KV Breakar - MRS Pump Motor pump, The breakers are no longer requlired to perform a “afaty-ralated tunctlon,
L6 205 4,16 KV Dreaker = RRS Pump Motor
N 2085 4,16 KV fireaker - RRS Pump Motor
Yy 2m Panel These panels and transformers are locatod In the reactor tuliding and feed non-
19 ¥ 202 Pansl critical class 1 loqn. They are protectad by primary and backup 1§ treakers,
10 ¥ 200 Panal
10 ¥ J0e Panel
10 x 201 Transforma
M x 200 Transtformer
10 X 208 Trans former
10 X 204 | Transtormer
V=58 « TF <0l 14 i Temparature Flements These temparature elements are not quallifled for submer qunce caused by a teaduntar
$=5K=1t~NO I 2R Temparature Flaments I 1na break In the steam tunnel. They have teen provided with pr lmacy and backup
1=SK=T§-ND | X Temparatura flemants 1E bus protective devices located In the hazard free area.
[=G5%aTf =N TOA (Temparature Flemants
L= TF =80 1 063 ' 4lnnp¢rn0uro Elemants
L R VTR 1Y | Tomperature Elements
LK~ TE=ND L0 Temporature Elamants
T=SE=~TF=NO1 28 Temperature Flemants
I=5K=TE=NOI O i Tamparature Elemants Amendment |4
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HCGS FsmR 1/86
TARLE Y, 101-6 Fage 2 of 3

SAFETY-RELATED EQUIPMENT LOCATED IN A MARSH ENVIRONMENT EXEMPTED
FROM ENVIRONMENTAL QUALIFICATION REQUIREMENTS

-------------------- WEEE LGS S S | 0 - B it | - - —— il S ettt b Dl L D S —————— - -

FOIPMENT TAG NO, MPL NO, DESCRIPTION REASON
1=AL < HV=FD%9 Motor Operated Valves These motor operated vnhms\nro not qualltied for sutmoergence
VoAbtV =F 17| Mator Dperated Velves caused by a fondwater |lne bresk In the steam tunnel,  Thay have bean provided with
R S PR LN Motor Oparsted valves primary and tackup 1E tus protective devices located In the hazard fras .nroo.
T=rPaliy-4R 1A B ! Mator (psratad Velvas
I=kiT=HV-%50 35A H Motor Operated *iv s . | O
1= PalV=SH A, A ,'umor Operated . ,/ L&M
Peb P-HV=SASIA B Motor Operated .-
ety —ea e Lo N:ﬁ

T JreTEn LT 1Y -

At e
e ———— e a s MM LAY
N Tag No, Clri=FO10D I"os”lnn Switch Thase NAMCO | ixlt switches parform no safety functlons, Fallure sodes and offect
W, Taa o (cri-ron {Position Selteh analysis has shown that there are no possitie fallure modes which can adversely
No Teq Mo §cn-r 180 il’o!lflon Switeh attect the 1f powsr supply.
No Tag Mo, ,C!hflal j'PbilNon Switeh
L=BF ~5v=FO06A :67! Solenald vValve Thase solenold valves and position swltchaos partorm no satety functlons, Howsvar
Mo Tag Mo, LE21=FODSA Position Switch tecause of their assoclation with a 1 power supply, thay have tean provided with
1B =Sy =F D066 E21 Solanald vYaive primary and backup protective devices,
Mo Tag M. jr:x-rmm Pasition Swltch
1-BC-SV<FG4 1A {EN Solenaid valve
Mo Tag No, TETI=FOAIA Fositlion Switch
bl =SY<FO4 18 F11 ;50000(110 Yalve
oy T N, (F11=-FD41B vNi"ion switch
1=H0=SY=-F 0410 fiii Solencid Valve
No Tag Mo, lcn-rouc Position Switch Amandment |4

1 A€ - V- 414y Horee Oreramen acves)




HOGS 1 SAR 1786
TARLE 3, 1i=6 Page 3 of 3

SAFETY=RELATED EQUIPMENT LOCATED IN A HARSH ENVIAONMINT EXEMPTED
FROM ENVIHONMENTAL QUALIT FCATION REQUIREMENTS

- o s 0 g - . T T P o 00 | S - U S50 - S -
PTG ND, ML NO, DESCRIPTION REASON
eovevrchentramnS A et Sl e connhamirrid A BT L (TP IS ISR RN Fr
A =Gy =T 04 M it (Solenald Yalve | Thase solonnid valves and posltion swltchas porform no satety functlons,
% A N, X =P 041D fosltlon Seltech Ibh-avnr. tocausn of thalr association with a IF powse supply, they have
T OBUA £ tolenold Valve iLaan provided with primary and backup protective devices,
b ey My, Fli=FO%0A Position Seitch '
1 =M ‘v i [Satannla Valve i
N ——— E1i-FO%8  Positlon Switeh
’ |
i HCIC ¥Yac Pump Motor Space Heater They are protected by primary and backup 1F breakers,
% RCIC Giand Seal Cond, Motor Space
| Hantor
| i.
i =TSt 21 | \Temp, Switch High Provide miarm functlon only, Determined by analysls that no tault conditlon (grouna,
=[GHeAdin (Temp, Switch High open or short clrcult) can Impact the 125V dc sataty ralated pownr Fus,
bl (=l SH=q 00 | :L.v.l Sw, Hligh |
. | [
| | |
! 'm'o: Al of the equipment In this tabile Is quallfied tor It tunctlon In
\ In accordance with [OCFR50,49 requirements,
|
|
|
o N l |
(RS T P ' Mator Oparated Yalve This ICIC system motor operated valve parforms no safety tunction, HWowaver, baoauss o |
| its mssociation with a Ciass 1E powar supply, |1 hes tean provided with Class 1L prisac
| snd backup protective devices,
=2 1M Sps HEr ) JCH Auw, 011 Pump Motor Space Heater |[They ore protectad by primary and lackup It Lreske -,
{0=-P=21%%p. HEr,) [19°C1 Gland Seal Cond, Motor Space
(enter
| JI6(5p, Hir,) | (WCH vae, Pump Motor Space Hester
Amoadmant 14
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Drive water pump - The drive water pump pressurizes the
system with water from the condensate treatment system
and/or the condensate storage tank (CST). One spare
pump is provided for standby. A discharge check valve
prevents backflow through the standby pump. A portion
of the pump discharge flow is diverted through a
minimum flow bypass line to the CST. This flow is
controlled by an orifice and is sufficient to prevent
pump damage if the pump discharge is inadvertently
closed.

Condensate water is processed by two sets of filters in
the m. The pump suction filters are disposable-

element type with -micron absolute rating. A
250-micron strainer Ms provided at the inlet of each
suction filter to reduce the debris loading on the
suction filter elements. A 250-micron strainer in the
suction filter bypass line protects the pump when both
suction filters are out of service. The drive water
filters downstream of the pump are cleanable-element
type with a 50-micron absolute rating. A 250-micron
strainer in each drive water filter discharge line
protecyts the hydraulic system if there is a filter
element failure. Local differential pressure
indicaturs and main control room alarms monitor the
filter elements as they collect foreign material.

Accumulator charging pressure - Accumulator charging
pressure is established by precharging the nitrogen
accumulator to a precisely controlled pressure at a
known temperature. During a scram, the scram inlet and
outlet valves open and permit the stored energy in the
accumulators to discharge into the drives. The
resulting pressure decrease in the charging water
header allows the CRD drive water pump to run out,
i.e., allows the flow rate to increase substantially,
into the CRDs via the charging water header. The flow
element upstream of the accumulator charging header
senses the high flow and provides a signal to the
manual/auto flow-control station, which in turn closes
the system flow-control valve. This action maintains
increased flow through the charging water header, while
avoiding prolonged pump operation at run-out
conditions.

Pressure in the charging header is monitored with a
local pressure indicator and a main control room high
pressure alarm.

4§.6-11
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requires one to be out of the main control room.
Administrative control minimizes subsequent checks.

Verify that water is available in the CST.

Verify that oil is available in RCIC turbine oil
reservoir and that the turbine and pump are ready to
run as defined by the technical manuals for the turbine
and pump.

During extended periods of operation and when the
normal water level is again reached, the HPCI system
may be manually tripped, and the RCIC system flow
controller may be adjusted and switched to manual
operation. This prevents unnecessary cycling of the
two systems. Should automatic shutdown of the RCIC
system occur due to high water level in the RPV, the
system will automatically restart on recurrence of low
water level. Trips of the RCIC system due to other
conditions must be operator-controlled. If the RCIC
flow is inadequate, HPCI flow is initiated
automatically by a low water level signal.

Adjust the flow controller setpoint as required to
maintain desired reactor water level.

when RCIC operation is no longer required, manually
trip the RCIC system and turn the flow controller back
to automatic.

Close the turbine steam supply valve, E51-HV-F045 and
reset the flow setpoint.

Reset the turbine trip throttle valve.
Stop the barometric condenser vacuum pump.

Close the cooling water supply valve E51-HV-F046.

[E