
Washington Public Power Supply System
P.O. Box 968 3000 George Washington Way Richland,,Washington 99352 (509) 372-5000

August 12, 1983
G02-83-731

Mr. J. B. ilartin
Regional Administrator
U.S. Nuclear Regulatory Commission
Region V

1450 Maria Lane, Suite 210
Walnut Creek, California 94596

Subject:

Reference:

NUCLEAR PROJECT'O. 2
10CFR50.55(e) REPORTABLE CONDITIONS: II216, RHR RELIEF
VALVE YEHTS; 8270, INDETERMINATE GRADE MATERIAL OH ECCS
PUliPS

1) Telecon L ~ C. Floyd to J. Llin, dated October 22, 1982.

2) Telecon gA2-83-176, dated July 7, 1983, L.C.. Floyd
to D. Haist.

In accordance wit,h the provisions of 10CFR50.55(e), your office was
informed, by telephone, of the above subject conditions. Attachment
I and II provide the Project's interim reports on these conditions.
lie wi 1 1 continue to provide your office with quarterly updates . The
next report will be submitted on or before November 3, 1983.

If you have any questions regarding this subject, please contact Roger
Johnson, llNP-2 Project gA Manager, at (509) 3/7-2501, extension 2712.

Ck
C. S. Carlisle
Program Director, lJNP-2

LCF/kd

Attacilments: (2,) As stated

cc: W.S. Chin, BPA
N.D. Lewis, EFSEC
A. Toth, NRC Resident Inspector
Document Control Desk, NRC

Attachment 1

830))2'))0204 8309|5
PDR ADOCK 05000S'))7
8 PDR



7.

l

1



Attachment I

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2
DOCKET NO. 50-397

LICENSE NO. CPPR-93
10CFR50.55(e) CONDITION 4216

RHR RELIEF VALVE VENTS

INTERIM REPORT

Description of Deficiency

There are 4 RHR relief valves which have a 2" vent hole on the valve body.
The valves are RHR-Y-55A, RHR-V-95A, RHR-V-558, and RHR-Y-958. These valves
are situated such that the failure of a single motor operated valve, RCIC-
V-113, would allow an open leakage path from the.wetwell (primary contain-
ment) directly to the, reactor building (secondary containment).

The attached sketch illustrates the situation. Containment penetration X-116
is an open path into the- wetwell's gaseous volume. In the steam condensing
mode, RHR-V-55A (or 8) and RHR-V-95A (or B) protect the RHR heat exchanger
from over-pressurization. In order to accommodate condensation in the line

'between these valves and containment, a vacuum breaker has been installed
that consists of penetration X-116, RCIC-V-113, RHR-Y-102, RHR-V-101A. (or
8), RHR-V-103A (or 8), and RHR-V-179A (or 8).

All of these valves are normally open. Upon a containment is'olation signal,
the only valve to close would be RCIC-V-113. If it failed to close, and
a LOCA had occurred, the wetwell would pressurize, and the wetwell

atmosphere'ould

vent down this path. Details of the RHR relief valve show that a flow
path exists which would allow the wetwell atmosphere to vent direc~ly to
secondary containment..

Safety Implication

Burns and Roe has estimated the gaseous release from these four paths at
5.2 xlO scfm during the first 450 seconds after a LOCA and at a rate of
4.9 x 10 scfm thereafter. This can be compared to the allowable release
rate for primary containment of approximately 1.? scfm.

Cause for the Deficiency

The condition exists because the engineer did not recognize the relief valve
had to serve a containment isolation boundary function, besides being a re-
lief valve for RHR system equipment. Vendor drawings were evaluated only-'for the code related relief valve function without, recognizing the hole in
the bonnet constituted a containment leakage path.

Corrective Action

After a review of possible corrective actions, including incorporation of
a bellows seal, the Project has decided to remove the relief valves, elimi-
nate the containment leakage path, and deactivate the steam condensing mode
of the RHR system. Supply System and Burns and Roe Engineering are prepar-
ing the necessary Project Engineering Directives and FSAR changes to imple-
ment the corrective action. We will conti.nue to provide your office with
quarterly updates on thi s subject. The next report will be submitted by
November 1, 1983.
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WNP-2 AMENDMENT NO ~ 29
March 1983

5.4.6. 1.2 Reliability, Operability, and Manual Operation

5.4.6 '.2.1 Reliability and Operability (Also see 5.4.6.2.4)

The RCIC system as noted in Table 3.2-1. is designed commen-
surate with the safety importance of the system and its
equipment. Each component is individually tested to confirm
compliance with system requirements. The system as a whole
is tested during both the startup and preoperational phases
of the plant to set a base mark for system reliability. To
confirm that the system maintains this mark, functional and
operability testing is performed at predetermined intervals
throughout the life of the reactor plant.
A design flow functional test of the RCIC system may be per-
formed during normal plant operation by drawing suction from
the condensate storage tank and discharging through a full
flow test return line to the condensate storage tank. The
Discharge valve to the head cooling spray nozzle remains
closed During the test, and reactor operation remains
undisturbed. All components of the RCIC System shall be
capable of individual functional testing during normal plant
operation. System control shall provide automatic return
from test to operating mode if system initiation is required.
There are three exceptions: 1) Auto/manual initiation on
the flow controller. This feature is required for operatorflexibilityduring system operation. 2) Steam inboard/out-
board isolation valves. Closure nf either or both of these
valves requires operator action to properly sequence their
opening (see 4.4.3). An alarm sounds when either of these
valves leaves the fully open position. 3) Major system
component's inoperability or bypassing condition shall be
automatically indicated in the control room at the system
level. Other system components require manual operability
status checking.

5.4.6.1.2.2 Manual'Operation (Also see 5.4.6.2.5.2 and
5.4.6 '.5.3)

In addition to the automatic operational features, provisions
have been included for remote-manual startup, operation, and
shutdown of the R IC System, provided initiation or shutdown
signals have not been actuated.

After the RHR system is placed in the steam condensing mode,
the operator will select the condensate Discharge from the
RHR steam condensing, heat exchangers zs; the RCIC pump suction C

supply. The steam condensing mode of the RHR System is man- 1

ually placed in operation. Once steam condensing has been
stablished, water level in the RHR heat exchangers is

automatically maintained 5y means oWa regulating valve in

5.4-20
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HEI.ETE
the condensate 'scharge line. Xnitially, e con nsate
d schnaps. is dine ted to e suppn sion poo Afte proper
wa er qual ty is o tained, e cond sate disc arge ma be
dir ted to the RC pump s tion. e level c trol f the i
RHR h at exc angers all be 'ndepend t from th RCXC co ol
system The erator elects e flow t. point the RCZ
System o mat the con ensate ow rate om the heat
exchange

5.4'.6.1.3 Loss o Offset e Power

The RCXC System power is derived from a highly reliable source
that is maintained by either onsite or offsite power. (Refer
to 5.4.6.1.1)
5.4.6.1.4 Physical Damage

The system is designed to the requirements of Table 3.2-1.
commensurate with the safety importance of the system and its
equipment. The RCZC is physically located in a different
quadrant of the reactor building and utilizes different
divisional power (and. separate electrical routings) than its
redundant HPCS system described in 5.4.6.1.1 and 5.4.6.2.4.
5.4.6.1.5. Environment
The system operates for the time intervals and the environ-
mental conditions specified in 3.11.

5.4.6.2 System Design
5.4.6.2.1 General
5.4.6.2.1.1 Description
The Reactor Core Isolation Cooling System consists of a
turbine, pump, piping, valves, accessories-, and instrumenta-
tion designed to,assure that sufficient reactor water
inventory is maintained'n the reactor vessel to permit
adequate core cooling to take place. This prevents reactor
fuel overheating during the o lo 'onditions:

a.,i Shou d the yessel b isolat d and maintaihed iq
ithe h stanPy conda ion.

~.p. Should'he vessel be isolated and accompanied by
loss of coolant flow from the reactor feedwater
system.

~LE1D

h. g. Should a complete plant shutdown under conditions
of loss of normal feedwater system be started
before the reactor is depressurized to a level

5.4-21
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WNP-2 AMENDMENT NO ~ 23
February 1982

where the shutdown coolant system can be placedinto operation.

Following a reactor scram, steam generation will continue at
a reduced- rate due to the core fission product decay heat.
At this. time the turbine bypass system will divert the steamto the main. condenser, and the feedwater system will supplythe make-up water required to maintain reactor vessel inven-
tory.
In the event the reactor vessel is isolated, and the feedwater
supply is unavailable, relief valves are provided to automati-
cally (or remote manually) maintain vessel pressure within
desirable limits. The water level in the reactor vessel will
drop due to continued steam generation by. decay heat.
Upon reaching a predetermined low level, the RCIC System isinitiated automatically. The turbine driven pump will supplydemineralized make-up water from the condensate storage tankto the reactor vessel. The. suction line from this source i.s
provided with an in-line reserve with appropriate safety-related level instrumentation. In the event that the water
supply from the condensate storage tank becomes exhausted, the
level instrumentation in the in-line reserve initiates an
automatic switchover to the suppression pool as the water
source for the RCIC pump. The in-line reserve has sufficient
volume to maintain the minimum required RCIC pump NPSH plus a
two foot margin while the switchover occurs, thus assuring a
water supply for continuous operation of the RCIC system. The
turbine will be driven with a portion of the decay heat steam
from the reactor vessel, and will exhaust to the suppression
pool.

Durinq RCIC overation, the suppression pool shall act as the
heat sink for steam generated by reactor decay heat. Thiswill result in a rise. in pool water temperature. Heat
exchanqers in the Residual Heat Removal Syst: em are- used to
maintain drool water temperature w i b
co in e ol wat directl /cgf s'n

r n e n i/oN l hen hyingt ste m con n i q ode, e conddqsat scha ge f+mth heat exchan ers ma be us d as RCQ pum suet on suey.
i u+5.4.6.2. 1.2 Diaqrams

QFLETE

The followinq diagrams are included for the RCIC Systems.

a. A schematic. "Piping and Instrumentation Diagram"
(Fiqure 5.4-9) shows all components, piping,points where interface system and subsystems tie

5 '-22



WNP-2 AMENDMENT NO ~ 30
June 1983

1 High and low inl'et RCIC steam line drain pot,
levels, respectively, open and close F054-

m., The- combined signal of low flow plus discharge
pressure open and with increased flow closes
P019. Also see items,e and f- above.

n. the signal of in-line reserve tank low water
level, opens valve P031.

5.4.6.2.2 Equipment. and Component Description
5.4.6.2.2.1, Design Conditions

Operating parameters. for the components of the RCIC Systems,
defined below, are shown on Figure 5.4-10.

a- One 1008 capacity turbine and accessories

b'ne 1008= capacity pump- assembly and accessories

c. Piping, valves, and instrumentation for g

2 ~

Steam supply to" the turbine ~~K=
ea su ly t R con nsi g h at xc ng

Turbine exhaust to the suppression pool

Make-up supply'rom the'ondensate storage
tank to the pump suction
Make-up supply from the. suppression pool to
the pump suction.

e

ke7tcppcpgy from e RHR e4eoni codden6'
eag ePhatyers/ '

g
4'ump

discharge to the head cooling spray
nozzle, including a test line to the
condensate storage tank, a minimum flow
bypass- line to the suppression pool, and a
coolant water supply to accessory equipment.

5 ~ 4-24



NNP-2

)pm~ ~
p. Follow steps n through s of 5.4.6.2.5.1.

5.4.6.2.,5.3 Steam. Condensin (Hot Standby) Operation LELerCV v
This mode of operation. is manua ly initiated by the operator
as follows:

,r'.Veiificatio ade in steps~a through j~f
~ 5.4.6.2.5 shall be completed.

/
.." b. Whe e reacto~rwater level is going to be main-

ned in the~hot standby .mode and the level
starts to. drop the RCIC system can be started by
manuall~pushing the RCIC "Manual Initiation"
push~hGtton. See 5..'4.6.2' 5.1(k) for RCIC subse-
cgxent starts. Concurrently, the- RHR System water

"<quality should-.'be readied for.~essel injection,/
see 5.4.7.2;6(b) .

c. Adju controller so~'t may be switch~6. to manual
m and maintain~arne flow at pre Gee condition
established by step b above. T n switch to
manual mode

d. Adju flow contzolle et point as regutzed to
maifitain desired r tor water lev~ ~

When RHR wa is ready fox vessel injec ' open
RHR suet'alve to RC System pump During
steam ndensing op tion if the produces
mo condensate an required maintain reactor
evel, the epeess may be d ed to the suppre

sion poo <xa the RHR s em. Also, if mo flow
is reqnired than sup ed from the RHR'd
excKangers it wi~come from the con nsate

storage tank.

Mf. When s condensing is~plated. and the RCXC
sys m is no longer reset'a.red, close the RHR c-

on valve, manua trip the RCIC syst , and
turn flow cont ler back to

automat'.

Follow ps n through s of 5.4 .2.5.1.

5.4.6.2.5.4 Linu.ting Sing e Failure

The most limiting single failure in the combined function of
RCIC and HPCS systems. is the failure of HPCS. If the capacity
of RCIC System is adequate to maintain reactor water level,
the operator follows 5.4.6.2.5.1. If however, the RCIC capa-
city is inadequate 5.4.6.2.5.1 applies, but additionally the
operator may also initiate the ADS system described in 6.3.2.
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WNP-2 AMENDMENT NO. 21
December 1981

5. 4. 6.3 Performance Evaluation

The analytical methods and assumptions used in evaluating the
RCIC.system are presented in Chapter 15, "Accident Analyses,"
and Appendix A to Chapter 15, "Plant Nuclear Safety
Operational Analyses." The RCIC system provides the flows
required by the analysis (see Figure 5.4-10) within a 30-
second interval based- upon considerations. noted in 5.4.6.2.4.
5.4.6.4 Preoperational Testi.ng

The preoperational and initial startup test program for the
RCIC system is presented in Chapter 14, "Initial Test
Program."

5.4.6.4 Safety Interfaces

( ) I p p
which lie outside the nuclear steam s
supply; and (3) air supply'or testab
actuated valve(s).
5 4.7 RESIDUAL HEAT'EMOVAL SYSTEM

The balance-of-plant/GE nuclear steam supply system safety
interfaces for the reactor core isolation cooling system are:
(1) preferred water supply from the condensate storage tanks;

2 all associated wire cable i ing, sensors, and valves
upply system scope- of
le check and solenoid

5.4.7.1 Design Bases
E ~

'he

RHR system is comprised of three independent loops. Each
loop contains its own motor-driven pump, piping, valves,
instrumentation, and controls. Each loop has a- suction source
from the suppression pool and is capable of discharging water
to the reactor vessel via a separate nozzle, or back to the
suppression pool via a full flow test line.. In addition, the
A and B loops have heat exchangers which are cooled by standby
service water. Loops A and B can also take suction- from the
reactor recirculation system suction, and can discharge into
the reactor recirculation discharge or to the suppression pool
and drywell spray spargers. Spoolpiece interties are pro-
vided to permit the RHR heat exchangers to be used to supple-

a l 'n em
The and oop als ave nnectZ neo reecho ~teams
th RCIC team~ ine d ca discharge>Eondens'ate h6 the RCI~ J

p s tion,4r to p'he suppression pool. +~aSal1e 1,a'nd 2>. and
Zimm 1 axe nuclear plots w+ch ploy~ simile'r R~w systems
an whictyare ig/the ps'ocess/'of ing +cene+.
5.4.7.1.1 Functional Design Basis

The RHR system has five subsystems, each of which has its own
functional requirements. Each subsystem will be discussed
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WNP-2 AMENDMENT NO. 8

February 1980

5. 4. 7. l. l. 3 Suppression Pool Cooling Mode

The functional design basis for the suppression pool cooling
mode is that it shall have the capacity to ensure that the
suppression pool temperature immediately af ter a blowdown
shall not exceed 170'F.

5. 4. 7. 1. 1. 4 Containment Spray Cooling Mode

he func"ional design basis for the containment spray cooling
mode is that there should be two redundant means to spray
into the drywell and suppression pool vapor space to reduce
internal pressure to below design limits.

AJ~l 8 5.4.7.1. l. 5 Reactor Steam Condensing Mode
I

The unc 'ona desi ba s fo th rea or earn eonde in
m e i that the at e chan r 'ne loop f "thy RHR sy em,' co junc on w 'h t RCI tu ine shal be gable c
de e al of t~ e ste m ge ra d af er a eact 'c am -1/2'

rs ter +ram.
5.4.7.1.2 Design Basis for Isolation of RHR System from

Reactor Coolant System

„The low pressure portions of the RHR system are isolated
from full reactor pressure whenever the primary system pres-
sure is above the RHR system design pressure. See 5. 4. 7. l. 3
for further details. In addition, automatic isolation may
occur for reasons of vessel water inventory retention which
is unrelated to line pressure rates. (See 5. 2. 5 for an
explanation of the Leak Detection System and the isolation
s ignals. )

The RHR pumps are protected against damage from a closed
discharge valve by means of automatic minimum flow valves,
which open when the main line flow is less than 550 gpm and
close when the main line flow is greater than 550 gpm.

5. 4. 7. l. 3 Design Basis for Pressure Relief Capacity

The relief valves in the RHR system are sized
A~as+.

a. Thermal relief only

b. Valve bypass leawage only

Contr 1 valve failure d the s sequen
unc trolled flow whic result

5'. 4-38
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WNP-2
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AMENDMENT NO. 17
July 1981

. Trans'ts ~e treated by~items a ~d c; item b. above resul
fro an exdessiv~leak past isolaEion yalves .. E12-F055 a
RH -av- are~zzed ty maintain upstream piping at 500 ig
gad 1 percerft accumulation.-with PP2-F051 or E12;F087 ully

<ope and reacto ~ p'ress+re equal to the lowest N'uc ar Bo er
s ety/ elief v ve s ng seMpoint~ E12-f636 ar size to
ain in ups earn p ssure ~ 75 ps'ndWO er nt a umuti with t P V E12- 5 AGB faK e o
88, and F 30 are set at th esign pressure specified in the

process data drawing plus 10. percent accumulation. RHR-RV-98
is installed across E12-F009 to prevent thermal overpressuri-
zation between E12-F008 and E12-F009=.

Redundant interlocks prevent opening valves to the low pres-
sure suction piping when the reactor pressure is above the
shutdown range. These same interlocks initiate valve closure
on increasing reactor pressure. pPgset Atp'

pressure interlock prevents connecting the discharge piping
to the primary -ystem whenever the pressure

is greater than the design ' Pub'd',
In addition a high pressure check valve will close to prevent
reverse flow if the pressure should increase.. Relief valves
in the discharge piping shall be sized to account for leakage
past the check valve.

5.4.7.1.4 Design Basis With Respect to General Design
Criteria 5

The RHR system for this unit does not share equipment or
structures with any other nuclear unit.
5.4.7.1.5 Design Basis for Reliability and Operability
The design basis for the Shutdown Cooling mode of the RHR
system is that this mode is controlled by the operator from
the control room. The only operation performed outside of
the control room for a normal shutdown is manual operation
of a local flushing water admission valve, which is the means
of assuring that the suction line of the shutdown portions of
the RHR system is filled and vented.

Two separate shutdown cooling loops are provided; and although
both loops are required for shutdown under normal circum-
stances, the reactor coolant can be brought to 212'P in less
than 20 hours with only one loop in operation. With the
exception of the shutdown suction, shutdown return, and steam
supply and condens te discharge lines, the entire RHR system
is part of the ECC and containment cooling systems, and is
therefore designe with redundancy, flooding protection,
piping protection, power separation,, etc. required of such

ZC
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AMENDMENT NO. 27
November 1982

systems. (See 6.3 for an explanation of the design bases for
ECCg systems.) Shutdown suction and discharge valves=-are
reguired to be powered from both offsite and standby emergency
power for purposes of isolation'and shutdown following a loss
of offsite power. In the event that the outboard shutdown-
cooling suction supply valve (E12-F008) fails to open from the-
control room, an operator is sent to open the valve by hand.If the attempt to open the outboard valve (F008) proves unsuc-
cessful, or the inboard shutdown cooling suction supply valve(E12-F009)'ails'o open, the operator will establish an
alternate cooling path as described in the notes to Figure
15.2-11, Activity C1 or C2.

5.4.I.1.6 Design Basis for Protection from Physical Damage

The RHR system is designed to the requirements nf Table 3.2-1.
With the exception of the common shutdown cooling line, redun-
dant components of. the RHR system are physically located indifferent quadrants of the reactor bui1dxng, anB are supplied
from independent and redundant electrical divisions. Further
discussion on protection from physical damage is provided in
Chapter 3.

5.4.7.2 Systems Design

5.4.7.2.1 System niagrams

All of. the components of the RHR system are shown in the P&ID
Figure 5.4-13.. A description of the controls and instrumen-tation is presented in 7.3.1.1.1, "'Emergency Core Cooling
Systems (ECCS) Instrumentation and Controls."
A process diagram and process data" are shown in Figures
5.4-14a through 5.4-14c. All of the sizing modes of the
system are shown in the process data. The FCD for the RHR
system is provided" in Chapter 7.

Interlocks are provided: (a) to prevent drawing vessel water
to the suppression drool; (b) to'revent opening- vessel suctionvalves above the suction line design pressure, or the

discharge line design pressure with the pump at shutoff head;
(c) to prevent inad ~ tant o en'f d well s ray valves

~
' i h (d) t r v t opening w s re s a

s p'ply/v ve v s or sgGgkgs b v 1 e e
to preven pump start w en suction va ve s

open.
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AMENDMENT NO. 11
September 1980

5.4.7.2.2 Equipment and Component Description

a. System Main Pumps

gpecI Fied

b.

The RHR main system pumps are motor-driven deep-
well pumps with mechanical seals and cyclone
separators. The pumps are sized on the basis of
the LPCI mode (Mode A) and the minimum flow mode
(Mode G) of the Process Data Figure 5.4-14b.
Design pressure for the pump suction structure is
220 psig with a temperature range from 40'F to
360'F. Design pressure for the pump discharge
structure is 500 psig. The bases for the design
temperature and pressure re maximum shutdown
cut-in pressures and temperature, minimum- ambient
temperature, and maximum shutoff head. The pump
pressure vessel is carbon steel, the shaft is
stainless steel. A comparison between the
required NPSH 4obtained from the pump character-
istic curves provided in Figures 6.3-10a, b and
c and the PSH in the Process Diagram +>~ ~re8m~N~

Available NPSH is calculated
per Regulatory Guide 1.1.

II

Heat
Exchangers'he

RHR system heat exchangers are sized on the
basis of the duty for the shutdown cooling mode
(Mode E of the P Da a) All oth uses of
these exchanger . x l x c e s
require less coo xng surface.

J cc~
Flow= rates are 7450 gpm (rated) on the shell side
and 7400 gpm (rated) on the tube side (service
water side) . Rated inlet temperature is 95'F
tube'ide. The. overall heat transfer coefficient
is 195 BTU per hour square foot The exchangers
contain 7641 ft2 of effective surface. Design
temperature range of both shell and tube sides
are 40'F to 480 F. Design pressure is 500 si
on both sides. Fouling are .0005 shell
side and 0.002 tube side. The construction
materials are carbon steel for the pressure
vessel with stainless steel, tubes and stainless
steel clad tube"sheet.

~ht8ft~<l~

sf'<
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Ci Valves

All'fthe directional valves in the system are
conventional gate, globe, and check valves.
designed for nuclear service. The injection
valves, reactor coolant isolation valves, and
pump minimum flow valves are high speed valves,
as operation for LPCX. injection. or vessel isola-
tion requires. Valve pressure ratings are speci-
fied as necessary to provide the- control or iso-
lation function; i.e., all vessel isolation valves
are rated as Class 1 nuclear valves rated at
the same pressure as the primary system.

d.

Steam pressure-reducing valves are designed to
regulate steam flow into the heat exchangers'romfull reactor pressure to maintain downstream
pressure at 200 psig. HowW<i ~lest Vibes
ch.acAc n.+e~< se,e ~&6.2.S.3.
ECCS Portions of the RHR System

The ECCS portions of the RHR system include those'ections described through. Mode, A-1 of Figure
5.4-14a.,

The route includes suppression pool suction
strainers, suction piping, RHR pumps, discharge
piping injection valves, and drywell piping into
the vessel nozzles and core region of the- reac-
tor vessel.

5.4.7.2.3

5F"

Controls and Instrumentation

S co e xng om on ntpf in up' d alv , ea Pch ge
a p'pi

Suppression pool cooling components include
pool suction strainers, suction piping, pumps,
heat exchangers and pool, return, lines.
Containment, spray components are the same- as
suppression pool cooling except that the spray
headers replace the pool return lines..

Controls and instrumentation for the RHR system are described
in Chapter 7.
RHR system relief valve capacities and settings are given in
5.4.7.1.3. Discharge from the relief valves is directed to
the suppression pool.

5.4-42



The manual actions rendu'ired for the most limiting
failure are discussed in 5.4.7.1.5.

esFRT C ~~QE7Egal/~ b. Steam Condensing

The pe tor los thy heat xc ger inlet and
o le val s, arta the erv' y'ater p~s,

e th se ce pater valve ance actual s the
dr rn lve Xogic4'hish op s fie drain" valveÃo

e ppr+sio~pool/ Th hea exchanger water
e 1 dnfins~o a prese val and the level»
ntrpXler utsrthe tlet alve. ~'The operator/

admits s am newly o the eat e hangers by gopenin+the~team upply alve rtially. The
utopktic+ressuye regu ator ntrols steam..flow~

to+aingain ste4n pre ure the eXchanger. The
.operagoer re ates t e ope zng of.'noncondensihXe
relief valves to p vent buil p often-condyen-
s~les in~he ex ange . Whe condensate equality r
attains~e app pri e lev, the 6peratdr
switches cond sate'rom e poo to RQC

pump'uction.A ope tions re m e frog the
.control ro

5.4.7.3 Per ce valuation
Thermal performance of the RHR heat exchangers. is based on the
residual heat generated at 20 hours after rod insertion, a
125 F vessel outlet (exchanger inlet) temperature, and the
flow of two loops in operation. Because shutdown is usually
a controlled operation, maximum service water temperature less
10oF is used as the service water inlet temperature. These
are nominal design conditions; if the service water tempera-
ture is higher, the exchanger capabilities are reduced and
the shutdown time may be longer or vice versa.

5.4.7.3.1 Shutdown With All Components Available
No typical curve is included here to show vessel cooldown
temperatures versus time due to the infinite variety of such
curves that may be due to: (1) clean- steam systems that may
allow the main condenser to be used as the heat sink when
nuclear steam pressure is insufficient to maintain steam air
ejector performance; (2) the condition of fouling of the
exchangers; (3) operator use of one or two cooling loops;
(4) coolant water temperature; and (5) system flushing time.
Since the exchangers are designed for the fouled condition
with relatively high service water temperature, the units
have excess capability to cool when first cut in at high
vessel temperatures. Total flow and mix temperature are

5,4-44



iPR~~A (pe S, 4-BS)

H, AZg . Qr We@-z. 4s he~
G(CCFC+4"~.. ~CltGVy, +~ ~ ~Co p25 ~.~ ~ glkg&u'- s'gNgg~ gkR-R.u-'PS'A c..Q. ~ ~~ ~ ~ AClc ~ RifR
P8 I tl 8 ( Ftcpge Sr f-gg j$ ~cl 8 ../ Ig~gg )

urkA.~ . A~~
u+P,-z..

R lg . NA g

(



WNP-2

/de/isc + 8>~ +~ + ZB 3c:
AMENDMENT NO. 30
June 1983

TABLE 5 ~ 4-4

SAFETY AND RELZEP VALVES POR PIPING SYSTEMS
CONNECTED TO THE RCPB

Safety and/or
Relief Valve
Identification
B22P013A-H
B22P013J-N
B22P013P
B22F013R-S
B22F013U-V
E51P017
E51F018

3
El 5,B'- -9,B

0 6m
E12P005
E12F025A,B
E12F088A,Bg.C
E12F030
RHR-RV-1A, B
RWCU-RV-1
RWCU-RV-2

RWCU-RV-3
G33F036
E22F014
E22P035
E21F018
E21F031
C41F029A,B

Descri tion

~ (~y~t gk
~F48VW ~

Main Steam Line Safety/Relief Valves
Main Steam Line Safety/Relief Valves
Main Steam Line Safety/Relief Valves
Main Steam Line Safety/Relief Valves
Main Steam Line Safety/Relief Valves
RCIC System Suction Line
RCZC Lube Oil'ooler Supply Line
R Vac

Co ens' Mo S a ne
nd i o St m p L

RHR Condensing Mode Retur to CIC
Shutdown Cooling Supply Line
Shutdown Cooling Return, Line
Suppression Pool Supply for RHR
RHR Plush Line
RHR He'at Exchanger (Shell side)
RWCU Regenerative Heat Exchanger (Shell side)
RWCU Non-Regenerative Heat Exchanger (Tube
side)
RWCU Regenerative Heat Exchanger (Tube side)
RWCU Blowdown to Radwaste System or Condenser
High Pressure Core Spray Suction Line
High Pressure Core Spray Pump Discharge Line
Low Pressure Core Spray Pump Discharge Line
Low Pressure Core Spray Suction Line
Standby Liquid Control Pump Discharge Line

+ This eli f v~l& serN5 no ot/er pressure. pa Jcch'm Andi~ ] 4d~cvc-<) Ik doc'5

SC f<~ 4 Con/elnm M 1~~ Qng+~~ 7%Is l5 AC I'Cstllfa ~ QCac/1 Y~~~ ~e .~ e s. Xm see ~9<. Z.S.2,

5 ~ 4-60
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WNP-2 AMENDMENT VO. 29.
March 1983

TABLE 6.2-16 (Continued)

38 ~

39.

~~ 54

40.

The minimum flow valve for an E CS pump is open only
between time of ECCS initiation and the time at which
the system flow to the RPV exceeds 540 gpm. The valve
is shut, at all other times. Should a leak occur when
the valve is: open, it will be detect d by a high level
alarm in the appropriate reactor building sump.

a e o n nl du in ste c de in mod . lv
si on s rov' i mai co rol oo to rov'& th

opo ato c fi a on f v lve sta s ~

Normally closed. Signalled to open if reactor building
pressure exceeds wetwell pressure by 0.5 psid. Valves
automatically reshut when the above condition no longer
exists. Operator to use valve position indicator as
confirmation of valve status.

41. Indication of containment air compressor discharge
header pressure and a low pressure alarm= exi-t in the
main control room. The operator can remote-manua11y
shut valve CIA-V-20 should - the containment a ir compr es-
sors, become unavailable. The isolation check valve,
ZA-V-21, proviQes immediate isolation.

42. Indication of nitrogen bottle header pressure and a low
pressure alarm xist in the main contro1 room. The
operator can remote-manually shut valve IA-V-30(A, B,)
should the nitrogen bottle bank pressure decrease
below the alarm setpoint. The isolation check valves,
CIA-V-31(A, B) provide immediate isolation.

43.. The operator 's indication that remote-manual closure of
the TIP shear valves is required, is failure nf the PIP
ball valves to close as. monitored on Panel S.

Normally closed. Opened only when testing wetwell-to-
drywell vacuum breakers.

45. The iso1ation valve can be remote-manually closed upon
indication that the CRD or the RRC pumos have been
tripped. The isolation check valves, RRC-V-13 ( A, B, ),
provide immediate isolation.

+IC~ Vci/VC) ~ c: fV0 c2 5, ISc'/A./tc,'~

4(Jvcg Fe3 Hg~ egg~ cc'r c/c',nsiq sec J~ br h'/f'R mls Ill< l(c's 6 c.c'i>

ii/'c'-Se A/sr~~ c<i< ~ih~q a S i~''f ~f'~

/gdg<;egg~ r'/re oc"u<~ &ac/'s /c i6» /mh."s, >v< eery a'iscc„rgr.kP~~cf
)

l)un''l~/)ec lg /7-uc <~'c'~ "lair)equi'~~( / ~elk( «e / )~ die'J'c ~-il

/f3 SZ6c~i) . 6. 2-146



WNP-2 AMENDMENT NO ~ 10
July 1980

4. The following normally closed valves are
signalled closed to ensure proper system
lineup:

.L~jff a) The RHR heat exchanger discharge to RCXC
valves MO F026 A, B, and AO F065 AB,

h) Th RRR heat exchanger flush to suppression (ol valves MO F011 A, B,
I

)c) The RHR heat exchanger steam pressure
red6cing valves AO F051 A, B,

1

d) The RHR heat exchanger steam inlet isola-
tion. valves MO F052 A, B and MO F087

) The test return line to the suppression
pool valves MO F024 A, B and MO F021f

) The suppression pool spray valves MO F027
AR B ~

5. The normally open heat exchanger, bypass
valves MO F048 A, B are signaled open. The
open signal is automatically removed 10 min-
utes after system initiation to allow operator
control of the valve for throttling purposesi

Each LPCX pump discharge flow is monitored by a differential
pressure switch which, when the pump is running and following
an 8-second time delay, opens the minimum flow return linevalve MO F064 A, B, C if flow is low enough that pump
overheating may occur. The valve is automatically closed ifflow is normal. The 8-second. time delay is provided to pre-vent reactor vessel inventory loss during the shutdown cooling
mode of the RHRS (see 5.4.7.2.6(a)).
The three RHR pump suction from the suppression pool valves MO
F004 A, B, C and the RHR heat exchanger inlet and outlet
valves MO F047 A, B and MO F003 A, B have their control
switches keylocked in the open position, and thus require no
automatic open signal for system initiation.
The two series service water crosstie valves MO F093 and MO
F094 have their control switches keylocked in the closeposition, and thus require no automatic close signal for
system initiation.

7.3-9
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WNP-2 AMENDMENT NO. 12
November 1980

14.2.12.3.37 Test Number 71 - Residual Heat Removal System

14.2.12.3.37.1 Purpose

The purpose of this test is- to demonstrate the ability of
the Residnal Heat Removal (RHR) System t~ remove heat.
from the reactor system so that the f n and n~uc ear

stem se ic c ed. d'2)Zcoyknse~ste~~czr&
whi e" a~nor ' is at~f ~''main c~ode~ne'r.

14.2.12.3.37.2 Prerequisites

The Preoperational Tests have been completed, the POC has
reviewed and the Plant Manager has approved the test proce-
dures and initiation of testing. Instrumentation has been
checked or calibrated as appropriate.
14.2.12.3.37.3 Description

'v ~ w" ~ W V Y
With the reactor at power, t cond sing de of Qe RHg

,~ system will be demonstrate Con nsing eat exehangezr'per- .-'9
formance cha'racteristics: ll be emons ated. >Final.<

i

i
demonstration of the con ensin mode M ll be, done from ~'iso- i

( Pated conditio@a'his> est will optjkize 5Ne con~cia or

During the first suitable .reactor cooldown, the shutdown
cooling mode of the RHR system will be demonstrated.
Unfortunately, the decay heat load is insignificant during the.
startup test period. Use of this mode with low core exposure
could result. in exceeding the 100'F/hr cooldown rate of the
vessel if both RHR heat exchangers 'are used simultaneously,
therefore, the demonstration is limited by the cooldown rate.

14.2-145



WNP-2
AMENDMENT NO. 7
November 1979

14.2.12.3.37..4 Criteria
Level 1

The transient response of any system-related variable to any
'estinput must not diverge.

Level 2

The RHR stem shall be capable of operating in the sty
x suppression pool cooling and shutdown coo mg

moofes wx both one and two heat exchangers). System-
related variables may contain oscillatory modes of response.
Zn these cases, the decay ratio for each controlled mode of
response must be less than or e al to 0.25.

ggceTE
Th t'cypl e the'Wt eschangens i thyAt gsn-
d s' made Snd gemm ce +cantina sh'all e cne- lf,ha

14.2-146
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WNP- 2 ANENDNENT NG. 8

February 1980

Q. 211 ~ 024
<5.4.7)

It is our position for all light-water-reactors that the RHR
system shall be capable of bringing the reactor to a cold
shutdown condition using only safety-grade systems. Confirm
that this requirement is satisfied for the WNP-2 facility". Zn
responding to this request, include a consideration of the
capability of the air supply system which is used to operate
the RCIC steam and condensate control valves located at, the
RHR heat. exchanger, when the RHR system is in the steam con-
densing mode.

~Res onse:

All portions of the RHR system required to function in
bringing the reactor to a cold shutdown condition are safety
grade and redundant except for the shutdown cooling suction
line. Xf this line were unavailable due to a single failure
of a suction valve, a. safety grade alternate shutdown cooling
path can be established through the ADS valves as described in
the notes to Figure 15.2-11, Activity Cl or C2.

T e st m ondensin mode e only to ai taip hot stan by
con '

s o e ess b is at d f om he/magn cpn- /
de se . S ec fic lly, it al ws or mai en nce os'h6 tur'-
b'ne genera r t w tho t f rst re iri g a/co d shut'down'f~

he RPV or on nue op in of the mai 't@am rel~ief/valves // I j /t the 'su t'ession pool / I
t I // f, /,'Ho anal sis as h en erfo med which demonstrates that

'the.'team

onde sing can e u ed to bring the ireactor to ai saf'e,
coJd hutd wn. lo c edi has'been taken for." the steam con-
dense,ng m de i any safe y analys'is, accordingly, it is per-
,missible to us non saf ty air for E12-F051. {RHR-PCV-51) and
El'-F06 (RHR LCV- 5). I On a- loss of'ip these valves fail-
shut, t e de ired sit'ion j1uring accid'ent conditions.

J

- Luilj ~ > ~ > ~~+d ~ ~Af8"2 Xnr.iud g //
seal pccjtrm~f s'c&ica/s'j k> kd. s4ue ~rIsasi+ s gc Ar

"s 6cmu Ark~ j ~ tlirt d ka
dc~ etna(y s(s,

ZBMi-

(joe S'94.8.5:2)

211. 024-1.
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WNP-2 AMENDMENT NO. 23

February 1982

Page 1 of 2

Q. 211. 025

It is also our position for all light-water reactors that
the RHR system shall be capable of brinqing the reactor to
a cold shutdown condition with only- on-site or off-site
power available, 'assuming the most limitinq'inqle failure.In this reqard, while we note that Fiqure 15.2-10 of the
FSAR shows a number of available success paths to achieve
a cold shutdown condition, vessel depressurization usinqthe RHR system in the steam condensing mode is not shown.
(This latter mode is one of the success paths when off-site
power is not available.) Either correct this figure orjustify this omission. If vessel depressurization wereto be achieved by manual actuation of the relief valve,indicate how many valves would have to be actuated.
Describe vour plans for testing the alternate modes to
achieve shutdown cooling. Demonstrate that adequate
passage of water through the safety/relief valves can be
achieved and maintained when the alternate method is in
use. Indicate the quantity of air supplied, its source,
and the time interval before the air is: exhausted.

Response:

The omission of the steam condensing mode is
justif'ied'ecausethere is no requirement for the steam condensinq

mode to be used to brinq the reactor to a cold shutdown.
Steam condensinq is not a safety grade means to depressurizethe reactor. 7 "i N~ ~~~~'W ~~c MSGR has br~ ~/gmhira&Qr cviv~.z. ~ ~'Il( got ke. ~Alkali'gee G; +g. g.9: pIf vessel depressurization were to be achieved by manual
actuation of relief valves, three valves would need to be
actuater1 to pass sufficient steam flow to

depressurize'he

vessel.

WNP-2 is a member of the BWR Owners'roup which performed
a low pressure 'liquid flow test to demonstrate the operational
adequacy of the safety/relief valves (SRVs) to pass suf-ficient water flow to meet the requirements of the alternate
shutdown coolina mode. The results of this test proaram are
presented in NEDE-24988-P which was transmitted to the NRC by
a letter from T. J. Dente (BWR Owners'roup) to D. G.
Eisenhut (NRC), dated September 25, '|981. WNP-2 believes thatthis test proqram adequately demonstrates the ability to usethe SRVs in the alternate shutdown cooling mode and does not
plan to perform any additional testinq.

211 . 025-1



WNP-2 AMENDMENT NO. 23
February 1982

Page 2 of 2

Additionally, WNP-2 has performed calculations to demonstrate
that adequate passage of water through SRVs in the alternate
shutdown cooling mode can be achieved at the WNP-2 plant. The
results of these calculations are summarized below.

In the alternate shutdown cooling mode, with one RHR pump in
operation, the total system resistance head was calculated to
be 550 feet using one* SRV valve. Line losses, static head,
heat exchanger losses, inlet and outlet losses at the pump,
and, strainers and losses through the SRV (calculated from
experimental data obtained from the B&W Owners'roup tests)'ere considered in establishing this total system resistance
head. At this calculated head, the pump capacity is'000 gpm
and the reactor pressure is 160 psig,.

Following normal reactor depressurization (i..e., 100'F/hr.),
an alternate shutdown coolant flow rate of 2600 gpm would be
required to bring the reactor to a shutdown condition. For
WNP-2, this flow capacity can be achieved by using one ADS
valve as. demonstrated above, although three valves are always
available.
The air supply for the ADS valves is discussed in the response
to Question 211.048.

211.025-2
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In Section 5.4.7.1.3 of the FSAR, you indicate the specific
RHR relief valves and the RHR design pressures used as the
basis for providing relief capacity. Expand your discussion
by indicating the relief valve capacity, the nominal set-
pointss the setpoint tolerance, and the ASME class designa-tion of these valves and lines. In addition, discuss thevulnerability of the RHR system to malfunctions which could
result in overpressurization of low pressure piping'upport
your evaluation by providing an outline of all operating pro-
cedures required to bring the plant, to a cold shutdown condi-
tion from hot standby and the procedures for plant startup
from cold shutdown.

~Res ms e s

The relief valves protecting the RHR system are listed below
(Reference Figures 5 ~ 4-13a and 5.4-13b) s

Relief
Valve
@HA-g

Y-89'M88-

Hominal
Setpoint/Capaci ty Location

125 ps ig/10 gpm RHR pump suc-
tion from sup-
pression pool

RHR pump suc-
tion from.
recirc pipe

tee-sw-5
~OS- 220 psig/25 gpm

Piping
Design Pressure

125 psig (Loop C)
220 psig (Loops A
and B)

220 psig

500 psig/25 gpm RHR discharge 500 psig

$4.Ve.~

125 psig/10 gpm

75 psig/1750 gpm

RHR flush line
to radwaste

RHR HX conden-
sate to sup-
pression pool
or RCI C pump
suc ion

125 psig

125 psig

pros 3 psi /330, 0 eem pply 300 psip
/hr to heat~ ,! /

exch+ger /
~'r'Hkqv-

34 no 10nqer pfovrdew oycvyr .~sure Dro&& re, n~~~ j f JP45
)scr ~ M~l r<~~'~la &~ Rrrtc&~ . QIc r'~ /Ac, rcEo/+

cF Jemh~~hu> a F g~,~~ ~~sr'ade'oF App/g See ~W4ZQ
211 ~ 027-1 I
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Rel ie N inal P ping
Valv etpop'nt/Capacity Loca+ion /0esig pre/sure/
R -RV-9 e 500/psig/300,000 Steam supply '00,Psig! !

lb./hr /': to RHR heat
exchanger

/*RHR'-RV-95 is currently not.:shown in. Pigures 5 ~ 4-13a and
5 ~ 4'-13b but is shown'n Ficfure 3 2-6, +ones E-13/and E-4'

g
i'

HR relief, va ves are purchased to ASM Section XXX',
Class 2 requirements to match the requirements of the piping
they are protecting. As such, the setpoint tolerance is +
3%, per ASME Section XIX, Paragraph NC-7614. 2-

The RHR system is connected to higher pressure piping ati
(1) shutdown suctioni u r urn ' CI
tioai"~<4) head sprays d t kahn rsem pd
The, Vulnerability to ove ess lza on o each location ls
discussed in the following paragraphs-

Shutdown sucion has two gate valves (F008 and. F009) in series
which have independent pressure- interlocks to prevent opening
at high inboard pressure (135 psig reactor pressure). No
single . ctive failure or operator error will result in over-
pressurization of the lower pressure piping. With the RHR
pumps normally lined up to the suppression pool (F006
"losed), the shutdown cooling suction line is protected for
thermal expansion or from leakage past F008 by F005 'ith.
all the RHR suction valves cLosed, the suction piping is pro-
tected for thermal expansion or 'leakage past the discharge
check valves by F088.

The shutdown return line has a swing check valve (POSO) to
protect it from higher vessel pressures. Additionally, a
globe valv (F053) is locate in series and has a pressure
interlock to prevent opening at high inboard pressures (135
psig reactor pressure)- Vo single active failure or operator
error will .esult in overpressurization of the 3ower pressure
Pl Plilg ~

The LPCI injection line has an air testable swing check
valv (F051) to protect it from higher vessel pressures.
.he air operator on the testable check valve is only
capable of opening. the testable check valve if the
%i ff rential pressure is less than 2.0 psid. Mditionally,

211 ~ 027-2
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a gate valve (F042) is located in series and has pressureinterlocks to prevent opening at high differential
pressure (nominally 750 psid). No single active failure
or operator error will result in overpressurization of
the lower pressure piping.
The head spray piping has three swing check valves in
series (two belonging to the RCIC system and one (F019)
belonging to the RHR.system), to protect it from higher
vessel pressures. Two of the swing check valves have air
operators but they are only capable of opening the test-
able check valve if the differential pressure is less
than 2. 0 psid. Additionally, a globe valve (F023) is
located in series and has a pressure interlock to prevent
opening at high inboard pressures (135 psig reactor
pressure). No single active failure or operator error
we'll result in the overpressurization of the lower
pressure piping.
Overpressurization protection of the RHR discharge pipingfor thermal expansion or from leakage past the head spray,
shutdown injection, and LPCI isolation valves is provided
by F025.

The he excPangerzsteam supply line has a obe alv
(F05 for~huto . e era+or admits earn rough
FO and..sets the ess e regula ng: valve (F 1) Lolimit heat exchanger pressut'e to about+00 p g. +so,~087 can be.oppned hen the st m su ly pr ssume is
below the presser interlock 500'g ) t prey ideadditional. ste~flow rate thereat e cha ers. 'w
relief vaXveM(F055) and R-RV-95 wit a c mbined c a-/ city of. 660,,~000 lbs/hr e pr ided wns earn of 51

?

and F087 .to protect the low essur pip'ng shoul FOfai3 open. The maxim(um ca ulate ste flow r e ( nic
~f1'ow)."with F051 and'052 ~failed pen '00,0 lbs hr,'so there is adequate reP'i.ef va e ca acity han ethis failure. ~he Cl s lE ar dptection syste,

which'onitorssteam flow ate t the RHR heat excha ers, will* isolate the~steam pply /close+076, F 63 an F064~per
Figure 5.,4'-9a) w n the,steam +ow re hes approxim'atel~
360, 000<lbs/hr +75% cay h t ste gene tion ate
1/2 hodr after scram . No ingle tive ailurd nor.,+
operator er r wil cause verpre suriza ion the.~
lower pres ure

+pi ing.,

211. 027-3
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Dur' st m co ensi mod, wit the pZh heat" exchanger
a&200 ig, e co ense is mped lo either tire

uppr sian> al the CIC mp s tion.+ F03+ provides
pro ctiny to rs la pres re p'ng ~haul&'Satb leveX'

tral valv F065 and 65B il .agren.

F030 protects the drain piping from the RHR system to rad-
waste from thermal expansion or from leakage past the
isolation valves F071 and F072.

bZZ,Zr/

OUTLINE OF OPERATING PROCEDURE
AND RHR OUERPRESSURI2ATION SAFEGUARDS

1. Plant Shutdown to Cold Shutdown
With Safety Grade Systems

from Hot Standby*

Reactor Condition

Depressurization
from hot standby
to 135 psig
the suppression

.pool depressur-
'.zes vessel

Operating
Mode Used

o Main steam
relief valve
discharge to

RHR Over-
pressurization

Safeguard

RHR isolated.

Cooldown from
135 psig to cold

'hutdown

o Initiate and
operate pool
cooling mode
of RHR system

o Initiate and
operate shut-
down cooling
mode of RHR

Low pressure
mode, no safeguard
required.

Redundant pr essure
interlocks on F008
and F009 close
valve above pressure
interlock setpoint.

2. Plant Startup from Cold Shutdown

Reactor coolant o Terminate shut-
RPU head replaced and isolate RHR
valves above pressure
interlock setpoint.

Redundant pressure
and F009 close

Remainder of
startup

o Standard RHR isolated.

* Normally, the main condenser is the heat sink during hot
standby, but, because of larger RHR interface, it is
assumed that the main condenser is unavailable.

211. 027-4
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Operation of the RHR system in the steam condensing mode
involves partial draining of one or both RHR heat exchangers
and 'introduction of reactor steam into lines and heat
exchangers which are initially cold. Describe the methods
(e.g., valve operation or air introduction) and the provisions
you propose to prevent the occurrence of water hammer duringinitiation of operation in this mode and in the ch ge to
the pool cooling mode. Indicate whether the jock t mp
system shown in Figure 5.4-13a of the FSAR can fill thelines to the injection valve in the core spray "lines and the
RHR lines (i.e., valves F016 and F042, respectively) when the
RHR is in the steam condensing mode using one or both heat
exchangers. If not, indicate what procedure you propose to
prevent water hammer following startup of the core spray or
RHR pumps.

Res nse:

Refer to Fig e 5.4-13a or valve umbers. The iq thods useto preven he occurr ce of wa r hamme during'team co
densing 'nitiation e:

la. lo ring the eat exc nger w er level sing low
ensure s am (app ximately 10 psig> y ~ (~crackin~pen ste pressure control alve

bypass'alve87;

b. i tially- a8mitting @team at a ow pressure<+and
lowly ipdreasing +Seam pressme to 200 psxg to

avoid high pressure surges;<+and/ /
c. opening all v~'ives slow, to avoid midden flow

~surges.

The methods used to prevent t occurence of water hammer

I

folio+i'ng steam co'ndensing rmination and'hange to the pool
cool-ing mode are:

s

closing.&e heat exchanger condensate discharge
1 /b. opening the valves~connecting tPe heat exchanger (~to the main pump Loop (F003 and F047);

and~''.

opening the rgh point vest and filling the heat (exchanger ell and connecting piping using th
'ondensatesupply valve.

211. 039-1
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When t RHR sys m is used for steam ndensin~ the LPCI
inje ion loo is isolat from the eat exchanger stea
f w by cl ing F003 d F047. se of steam condensirrg

ode ha no effec&on the jo ey pumps'~ability to>fill
the l's to ths injection~valves in~a core spray or
RH ines be use the h E, exchanger bypass valve F048&is

en. Th efore, th ockey pcs can fillzthese lines. ~f

y/ Q~ c ns(s((s g ((n(jc aF R H R s( lll rtc kN((c

('r

keeP All) ffiC. R6X P,p,~. s~~g~V™
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Those pressure relief valves and lines which are designed to
prevent overpressurization of the RHR system, are routed out-
side the containment before being returned to the suppression
pool. Discuss the design provisions incorporated into the
WNP-2 facility to minimize the potential for water hammer in
these lines. State whether these relief lines are capable of
withstanding both seismic and dynamic blowdown loads without
suffering a loss of structural integrity.

Rfcgttwhefe qddd elpw', fhe RHR relief valves are installed
o a mmo ate therma expansion and leakage across closed

valves in isolated piping systems (see response to Question
211.027 for additional information on RHR relief valves) .
Pressure buildups in isolated lines- will be slow and
discharges from the relief valves in these lines will be
small. Water hammer and other hydrodynamic loads are not con-
sidered a potential problem in those lines.
RHR V-55 and d R -RV 5 n efere e F'reA. ~6,
zo es E 4 a , 14 ar st i wt alv s wh h pvAedt

e h ch ger fr o r essure zn c e
RHR-P&T-,51'nf 'i th R s am ondens' mo e. ,There is Ho

ten al or ate h e in e dis arge inc>'of,RHR-Rg-95A
an , ic hav t ir wn ischar e li inta'he /

pp ss' po . S'e e dis arge xnes~'Kor~RHR~-55k
an fo RHR- are co pip wit'hVseveral .other>RHR

ne whi u fi the schar lines wiCh Wter during ~
o er d o RHR perat', e. .. system est; an automatic

ac Prea r 'ein added, o enp6re at, the water level
these xsc rge 1's is t the sup essic6n goal water

lev rin the s am co ensi mo

addi on, ese st re ef v ves ave an automatic drain

l pot to'revgnt any ter prom acpumulg(ting a(iced gf tg
valves.

I'

R -A/3 (F ure 3.2- , zo G, 3) i a wa er lie v v
wh 5~pro ect the lowe pre ure ted CXC cti n p'pi 1
ca o5,ei her r b th -LC 65A a d 'n

urn he t n 'o dgsch ge lip'e go
HR+V$36 us t e/s e p' as RH RU 5, her an auuomyt'c'$cpuf b eakpr unapt es t at the e s o ter in the ppe"f j

iggZE7E

211.040-1
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shou be noted thK the probability of th RHR @earnrelic valved or RHR-RV-36 actuating is extr ely 16w. Theserel' valves can actuate only during the R steam condemn'sing
mo e whicH is expected to be used only eight hours per year.I addi/ion, RHK-PCV-51A and B and RHR-LCD-65A~and B aie
designed to fail closed.

I
RH relief, lines (identified;by thei valu tag n hers RHR-
R -36, RHK-RV-SSA,, RHR-RV-55B, RHR- V-95A and -RV-95B) are
capable. of withstanding bc(th seis c and dynam'lowdewn
loads Without s deringg loss o struc ural integri+ ~I—

I A ~ p. k~a
3g ~ ~ ~c/le% ~ f f

/g p kcf PAe RC>C. sue.h~ Py'~ ~~ 5 L (

gc s kAA1 cd1tdlcs ls~ ~ js cd I
e Is

Qgg Q ~~~ 4ccz~Avd,kJ i CIA-CV- pQ gtoccJ. 4,c~~b
~ ~

oq j~ ~ I ~Inm~g Is<(4~ ~ h~, '45~ J~ rso ldrtycr

pcgwhetI ieF doarprrssurjmq fh- gp~g aooP~ /~e
cencfsns c'q ~c(c. >~e ru.~

211.040-2
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Q 211 '76
6 '

Some of the ECCS relief valve discharge lines penetrate pri-
mary containment and have outlets below the surface of the
suppression pool. Since these lines are part of the primary
containment boundary, we are concerned that excessive dynamic
loads resulting from water hammer during actuation of the
relief valves may cause cracking or rupture of these lines-
Accordingly, identify these lines which penetrate the primary
containment. Provide information concerning the measures you
are taking. to prevent line damage due to water hammers

~Res onset

The ECCS relicf valves shown on Table 211.076-1 have dis-
charge lines which penetrate the primary containment and have
discharges below the suppression pool water level (Reference
Figures 5. 4-13a, 5. 4-13b, 6. 3-1,, 6. 3-5) .

All relief valves shown on this Table Section are purchased
on, ASME XII, Class 2 requirements to match the requirements
of the piping they are protecting's such, the setpoint
tolerance is +3%, per ASME, Section III, Paragrpah NC-7614.2-

~gZ E7Z-.
or d's s io o d na c odg ryhultgng/frog waker anom/r

f H R -5 (A B ( 2- 05/Au p) i pHRfRV- 5(A B), pn
R V 3 ( 2&0 6) ee re pon e to Quest'on ll~ 4g- The

e i in relief valves are xnstal e o accommo ate thermal
e an x n and leakage across closed valves in isolated piping
systems'ressure buildups in isolated lines will be slow
and discharges from the relief valves in these lines will be
smally Water hammer and other hydrodynamic loads are not
considered a potential problem in these

lines'11

~ 076-1
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Tab I e 211.076-1

fat'ist.'ki'"~Q''> - 3i.

Rel lef Valve

LES'v-)g

LPCS-gV - Zl
65k

Hpcs-. R'i/-~~
62~()55'f

PCS-R V-)'g

g)fR-RV-K (/IiE>C)

g)IR-Rv-88 (4e, <)

gift-Rv-6~e(6-
gPfR- R<-zD

850-

Setpo Int/Capacl

550 pslg/100 gpm
"

100 pslg/ 10 gpm

1575 psig/25 gpm

100 pslg/ 10 gpm

125 pslg/ 10 gpm

220 pslg/ 25 gpm

125 pslg/ 10 gpm

Looot Ion

(PCS Discharge Leg Relief

(PCS Suction Leg Rel lef

tPCS Discharge Leg Rel lef

SCS Suction Leg Rei lef

RHR Discharge Leg Relief

RHR Suppression Pool Suction Rel lef

RHR Shutdownn Cooling Suction Relief

RHR Flush Line, Rel lef

Piping
Desi n Pressure

550 pslg

100 pslg.

1575 pslg

100 pslg

500 pslg

220 pslg - A,B
125 pslg - C

220 pslg

125 pslg

EI2- 5 Ag--/

H V 5(A )+

ps 330 000
Ib/ r

ps I 330 0
I b/

Ex an r S earn ell f

Hea Ex an r S m el f ,/ (

RHR-RV 1(A,B)tg~ 500 pslg/ 20 gpm

R)fR-RV-g
~QJS ++ 75 ps Ig/1750 gpm

RHR Heat Exchanger Thermal Rel lef

RHR Heat Exchanger Condensate Relief

500 pslg

125 pslg

/ /
~/ /' /' '! ' '; ~ yZZe'7Z

R V 5A B a e not currently shcwn on Figures:Po4»'13a and 5i4-,I3by but are'how@
anne nt 3.,Ton n En OB,l / /

Q RHR-RV-IA,B are shown on Figures 5o4-13a-and„5o4«13b (thermal relief valve on heat
exchangers RHR~-IA,B) but are not designated by tag number.

/j4cwCvC,r, g'f JOCS

RHR-/fII-3( goes not'urvc n. p K$$ 0K rcjlcf Qsgfg~. s~g w cvthvh &&P
A,

Jsd~a ~Q Wrac.h~ si~e< 0'e C8C c~ ~Jcna iq m~>K /(as been
g,~,l-(~~kd'ee 8:OAF.S:3,.

211 o 076-2
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Q. 211. 143
(5.4.6.4)
Show how the preoperational initial startup test programs for
the RCIC system in Section 14.2.12.1.8 meet the intent of
applicable sections in Regulatory Guide 1.68.

~Res onse:

The applicable sections of Regulatory Guide 1.68 which delin-
eate requirements for tests of RCIC include sections 1.d (5)
and (6); 1.j (19); 4.k and q; 5.1, dd and mm of Appendix A.

The specific'r that these sectio s ad ess are,
re e 've . ve ifi ati n f er i'.t a de ign at
o t e C s st a d t e HR/ CI system 'er ace 'n t e

tern

on ns ng mo e d ri e reo erat'al ha o t e
N -2 ini ia s art es r gr; opera x sty and design

vera fx at on o t R contro instrumentation h emote
s tdown ane1 ur i the reop ro am Zm sp< j5
f RI a em o en in moeoer i i yduriaggl

r pe at',. he uf ic'
ign feStu e; n to demonstrate t e design~-

apabx it f IC u ing ma or ant transients such as the
remote shutdown capability demonstration and the main steam
line isolation valve (MSIV) full isolation test.
The WNP-2,initial startup test program, provides for extensive
tests in each of these areas. Sections 14.2. 12. 1.8,
14.2. 12. 1.26, 14.2. 12.3. 14, 14.2. 12.3.25, 14.2. 12.3.28, and
14.2..12.3.37 briefly describe, in general terms, the tests
which will be- perfo'rmed 'to provide assurance that the RCIC
system- is fully operational in each of its modes or conditions
in which it is expected to perform. Specifically, during the
preop phase such RCIC component tests as valve operability,
initiation/interlock/trip logic checks, flow path verifica-
tion, control and instrumentation calibr ' and um /turbinev'' mea men are conducted. In audit'on, z ~L.GF
co ro a str e tati n c ibr i n od the remote s hut own

p e a e t in rfa wi HR n t st am/con-~
e i m d e ec d f pr e op ati~. urirhg llaw

w o e t'on he bili y of th RC system o ikitipte,
en e3 v ; atq . flo wit xn 0 seconds is emonstrNted at

th e 51oa t wit in t ta e 15$ psjj to Cate teacto
e- uv4..Also', fo owi tu e-up of e R 5 he' egcha ge

l e a in t p ssur con rol rs, he equ cy + t e I
o ro sys em i con rme whe the yste is coupled wi

t e R s tern n t s o ens' o e. TCe final con-
iYm son o proper RCIC system h'ce is achieved by

challenging the system to perform during anticipated tran-

211. 143-1
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sients. The ability of RCIC to maintain reactor water level
when controlled from the remote shutdown panel is demonstrated
by actual testing. The ability of the system to meet its pri-
mary design function is demonstrated during the NSIV full iso-
lation test when it is the main source of water for
maintenance of vessel inventory.

The combination of component tests during the preop phase and
the control system tune-up/overall operability demonstrations
during the power ascension phase of the startup test program
satisfy the requirement of Regulatory Guide 1.68.

211. 143-2
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I, c

0 . 211.144
(5.4.6)
The ASME Boiler and Pressure Vessel Code, Section III,
Article -NB-7000 requires that individual pressure relief devi-
ces be installed to protect lines and components that can be
isolated from normal system overpressurization protection.
With reference to appropriate PaID, identify those portions of
the RCIC system that can be isolated from normal system over-
pressure protection. Discuss the relief devices provided or
provide the basis for deciding that relief devices are not
required.
~Res nse: Qur
Referring to Figures 5.4-9a and. 5.4-9b, there are M~RCIC
pipe lines that have a low. design pressure and, therefore,
require relief devices or some other basis for addressing
overpressure protection. They are:

RCIC Pump Suction line
RCIC Turbine Exhaust Tine

R IC St am onde sin
06

Sup ly ne owns ea o

Portions of the RCIC Minimum Flow Line Downstream
of F019

Portions of the RCIC Cooling Water Line Downstream
o f PCV-FO 15

The design pressure of the other major pipe lines is equal to
the vessel design pressure and subject to the normal
overpressure protection system. Below are the overpressure
protection bases for the low pressure piping lines.

a. RCIC Pump Suction line
A relief valve (F017) is located on the pump suc-
tion line on Figure 5.4-9b to accommodate any
potential leakage through the isolation valves
(F013 and F066) . A high pump suction pressure
alarm is provided in the control room. Also, the
pump suction pipe is protected from overpressuri-
zation from the RHR system during steam con-
densing mode by F036 (Figure 5.4-13a) should both
the RHR heat exchanger level control valves F065A
and F065B (Figure 5.4-"13a)

21 1. 1 44-1
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fail open while dumping condensate to the RCIC
pump suction.

b. RCIC turbine Exhaust Line

This line is normally vented to the suppression
pool'nd is not subject to reactor pressure
during normal operation. Rupture discs D001 and
D002, as shown on Figure 5.4-9b, are installed on
this line to prevent exceeding piping design
pressure should'he exhaust line isolation valve
F068 be closed when the RCIC turbine is
operating. The RCIC system will automatically
isolate if the rupture discs were to blow open.

c. IC tea Co den ing upping Li Do nstre'am
06 j /(

I th st am c nde ing mode hi pr sur ste/
's r ute to, he R h at e cha ers ia- F 64.
The RHR/piping i pro cote fr ov rpres uriz-
ti n by re ref alve FO an F09 as d scus ed

Costi n 27g1.027

C.+. Portions pj the RCTC Minimum Flow Line Downstream
of +~9
This line is normally vented to the suppression
pool and is separated from reactor pressure by s)H

st+i™~the pump discharge isolation valves

lation valve in the minimum flow line (F019) as
shown on Figure 5.4-9a.

Portions of the RCIC'ooling Water Line
Downstream of PCV-FOJS.

In the standby condition this line is separated
from reactor pressure by the pump discharge
valves ( F0 13, F065 and F066) and one additional
normally closed shut-off valve in the cooling
water line (F046) as shown on Figure 5.4-9b.
During system operation a relief valve (F018) is
provided to prevent overpressurizing piping,
valves, ahd equipment in the coolant loop in the
event of failure of pressure control valve
PCV-F015 as shown on Figure 5.4-9b.

2'11. 144-2
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