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WASHINGTON PUBLIC POWER SUPPLY SYSTEM
NUCLEAR PROJECT NO. 2
DOCKET NO. 50-397
LICENSE NO. CPPR-93
*10CFR50.55(e) CONDITION #216 ¢
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-V-55A, RHR-V-95A, RHR-V-55B, and RHR-V-95B. 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 B) and RHR-V-95A (or B} protect the RHR heat exchanger
from over-pressurization. I[n 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-V-102, RHR-V-101A. (or

B), RHR-V-103A (or 8), and RHR-V-179A (or B).

A1l of these valves are normally open. Upon a containment isblation 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’
would vent down this path. Details of the RHR relief valve show that a flow
path exists which would allow the wetwell atmosphere to vent directly to
secondary containment. .

Safety Implication

Burns and Roe has estimated the gaseous release from these four paths at -
5.2 x10 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 1.7 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-
Tief 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 continue to provide your office with
quarterly updates on this subject. The next report will be submitted by
November 1, 1983.
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5.4.6.1.2 Reliability, Operability, and Manual Operation
5.4.6.1.2.1 Reliability and Operability (Also see 5.4.6.2.4)

The RCIC system as noted in Table 3.2-l is designed commen-
surate with the safety 1mportance of the system and its
equipment. EBach 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 nozzla 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 oppratlng mode if system initiation is required.
There are three exceptions: 1) Auto/manual initiation on
the flow controller. This featurz is required for operator
flexibility during system operation. 2) Steam inboard/out-
board isolation valves. Closure of either or both of these
valves requires operator action to properly sequence their
opening (se= 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 controsl room at the system
level. Other system components require manual operability
status checking.

5.4.5.1.2.2 Manual Operation (Also see 5.4.5.2.5.2 and
5.4.56.2.5.3)

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

After the RHR system is placed in the steam condensing mode,
the operator will selact the condensate discharge from the

\ RHR steam condensing heat exchangers as. the RCIC pump suction (

supply. The steam condensing mode of the RHR System is man- 3
ually plac2d in operation. Once steam condensing has been | <

i established, water level in the RHR heat exchangers is i

? automatically maintained vy means of™a reguLQFing valve in %

‘\WNU
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discharge. is diregted to
waker quality is ohtained,
diregted to\the RCI{ pump s
RHR hkat exchangers 3hall be Yndependent from the\ RCIC co
system\ The §perator ‘gelects khe f£low sSet. point
System Yo mat the condensate ow rate from the
exchangekg.

the condensate dQ::harge line. Initially,

5.4.6.1.3 Loss of OffsiTte‘\Power

The RCIC 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 3.2-1l.
commensurate with the safety importance of the system and its
equipment. The RCIC 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 in the reactor vessel to permit
adequate core cooling to take: place. This prevents reactor
fuel overheating during the fo lo

Should the\Vgssel ba isolated and malnta\hed i
the hot standby condi 1on. AN

X{

a. B+ Should: the vessel be isolated and accompanied by
loss of coolant flow from the reactor feedwater
system.

5.41; 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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where the shutdown coolant system can be placed
into 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 steam
to the main- condenser, and the feedwater system will supply
the 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 is
initiated automatically. The turbine driven pump will supply
demineralized make-up water from the condensate storage tank
to the reactor vessel. The suction line: from this source is

i 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 .

1 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,
water supply for continuous operation of the
turbine will be driven with a portion of the
from the reactor vessel, and will exhaust to

thus assuring a
RCIC system. The
decay heat steam
the suppression

pool.

During RCIC operation, the suppression pool shall act as the
heat sink for steam generated by reactor decay heat. This
will result in a rise  in pool water temperature. Heat
exchangers in the Residual Heat Removal System are' used to
maintain pool water temperature w i imj

5.4'6.2.1.2

Diagrams
The following diagrahs are included for the RCIC Systems.

a. A schematic- "Piping and Instrumentation Diagram”

(Figure 5.4-9) shows all components, piping,
points where interface system and subsystems tie

5.4-22
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High and low inlet RCIC steam line drain pot
levels, respectively, open and close F054.

The combined signal of low flow plus discharge .
pressure open and with increased flow-closes
FO0l9. Also see items e and £ above.

the signal of in-line reserve tank low water
level opens valve FO031l.

Equipment. and Component Description

Design Conditions

Operating parameters. for the components of the RCIC Systems,

Qe

b

Ce.

- defined below, are shown on Figure 5.4-10.

One 100% capacity turbine and accessories
One 100%. capacity pump assembly and accessories

Piping, valves, and instrumentation for:

'l. Steam supply to' the turbine

Turbine exhaust to the suppress1on pool

Make-up supply’ from the condensate storage
tank to the pump suction

Make-up supply from the suppression pool to
the pump suction.

upgdy‘;tomv-
» angers WA
Pump 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
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L\\‘ih p. Follow steps n through s of 5.4.6.2.5.1.
j}QQﬁazaéﬁa\wggsgm_gggdensin (Hot Standby) Operation DELETE
This mode of operatign'is manually initiated by the operator
as follows: ~ :
o — )
. a. Verificatiop-fiade in steps-a through j_of o
~"5.4.6. shall be completed. St -
\> /”Jb. Whe e reactoxr-water level is‘éoing to be méid;
ned in the HWot standby mode and the' level l\
starts to. drdp the RCIC system can be started by
> P manually-pushing the RCIC "Manual Initiation" ~
! push button. See 5.4.6.2.5.1(k) for RCIC subse-
> quent starts. Concurrently, the- RHR System water .
: _-quality should-be readied for ~vessel injection,
\ " see 5.4.7.2:6(b). - e
! - r///// oLy
- c. Adjust controller so.it may be switc%ié’ﬁb manual
m and maintain.same flow at pre e condition
€stablished by step b above. Theh switch to ’”,//‘ﬁ
‘ { manual mode -~
1/—\1‘ . / ‘ / H
o + d. Adju flow controlle et point as reguired to

maifitain desired r

-

condensate an required

i
sion pool-via the RHR s i .<

.
;
{

syskem is no longer reguired, close the RHR c-
fon valve, manua trip the: RCIC system; and
ler back to automatiex

</
o

RHR suct
z; ndensing op tion if the
Y
Y
h

condensing is/gompleted.and the RCIC 'ﬁ
V)

Follow ps n through s of 5.4.8.2.5.1.

wJ

5.4.6.2.5.4 Limiting Single 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 5.4.6.2.5.1l. 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.

5.4-35
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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 Testing-

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

5.4.6.4 Safety Interfaces

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, piping, sensors, and valves
which lie outside the nuclear steam supply system scope of
supply; and (3) air supply for testable check and solenoid
actuated valve(s).

o

5.4.7 RESIDUAL HEAT" REMOVAL SYSTEM

5.4.7.1 Design Bases .
The 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- -

Ran pe OO0 NG anpa \ ® ne .‘ ROO 00 -n eme.
“The A”“and B-Toops-alsb Have nn_ec/t'/fns"/to reaetor steam Vid
the/ RCIC teég/'ine arrd can discbarge/ ondensate | thE‘RCIg//’ir?//

"~ pdmp su€tion Or to,zﬁe suppression pool. EaSallé 1 and 2, and

Zimme¥X 1 ar€ nuclelr plants which employ,§imilar RHR systems i Tuncer? Al
ang/which/are in/the process/of 9¥§§g }I@engﬂé. i s
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

5.4-36
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5.4.7.1.1.3 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 after a blowdown
shall not exceed 170°F.

5.4.7.1.1.4 Containment Spray Cooling Mode

The functional 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.

.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 5.4.7.1.3
for further details. 1In 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
signals.) ’ ‘

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.

5.4.7.1.3 Design Basis for Pressure Relief Capacity
e STET

The relief valves in the RHR system are sized -ea—eme—ef—thros-
bHasess: . R]i!!}

DEETE

a. Thermal rglief onky

b. Valve bypass leaxage only
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. Transients e treated by.items a and ca/item b. above resul
fro an e e551ge/?eak ast isola lon,yalves., E12-F055 a

RHR=RV- 1zed t malntakﬂ'upstream plplng at 500

openand a“reactor” pressure equaI’to the’ lowest ‘Nuclgar Bojder
ety/rélief yalve spring set-point,” E12-F036 ar 51z§§/{e

aintdin upstream p ssure,aﬁ 75 psi¥g and A0 pereent actumu
tiof with both PCV E12-F065 A&B failed opeq. 12=-F005, FU

088, and F030 are set at the~design 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 lnterlocks 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. priwary

A pressure interlock prevents connectingj the discharge piping
to the primary System whenever thefpressure diffarance—acroes-
. is greater than the des;gn-d+££a=aa;+aL.n¢d%e.
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
(f\ 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°F in less

than 20 hours with only one loop in operation. With the

exception of the shutdown suction, shutdown return, and steam
supply and condensate discharge lines, the entire RHR system '

is part of the Ecgg'and containment cooling systems, and is ECC
therefore designed with redundancy, flooding protection,

piping protection, power separation,. etc. required of such

5.4-39
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systems. (See 6.3 for an explanation of the design bases for AFZﬂ?V
Ecc# systems.) Shutdown suction and discharge valves-are : ‘
required to be powered from both offsite and standby emergency

power for purposes of isolation ‘and shutdown following a loss

of offsite power. 1In 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
(212-F009) fails to open, the operator will establish an
alternate cooling path as described in the notes to Figure
15.2-11, Activity €1 or C2.

5.4.7.1.6 Design Basis for Protection from Physical Damage

The RHR system is designed to the requirements of Table 3.2-1.

With the exception of the common shutdown cooling line, redun-
dant components of the RHR system are~§hysica11 located in
different quadranls of the reactor building, and are supplied
from independent and redundant electrical divisions. FPFurther
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
Fiqure 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 PFigures
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 pool; (b) to prevent opening vessel suction

valves above the suctioa line design pressure, or the
discharge line design pressure with the pump at shutoff head;
(c) to prevent inadvertant opening of 4 DELETE
v, l, - 3 h e », ¢/ '« ()

éap 1y
A

5.4-40
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5.4.7.2.2 Equipment and Component Description

a. System Main Pumps

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 are 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 fobtained from the pump character-

Stic curves provided in Figures 6.3-10a, b and .
c) and theNPSH sweded in the Process Diagram good agreemenf.
,{. d( Figure 5.4-14b (Note 8) demonstrates she-—ceewi=t
NBsH-is—adeguata. Available NPSH is calculated
. per Regulatory Guide 1.1.

b. Heat Exchangers

The RHR system heat exchangers are sized on the
basis of the duty for the shutdown cooling mode
(Mode E of the Prg Data) All othex uses of

these exchanger 32 gnden G ez £TE

require less cooling surface.

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’ side. The overall heat transfer coefficient
is 195 BTU per hour square foot The exchangers
contain 7641 £t2 of effective surface. Design l
temperature range of both shell and tube sides

are 40°F to 480°F. Design pressure is 500 psiq_-- -

on both sides. Fouling are 0.0005 shelll

side and 0.002 tube side. The construction |+'t
3

materials are carbon steel for the pressure s
vessel with stainless steel tubes and stainless
steel clad tube-sheet. ‘

504-41




5.4.7.2.3

Controls and instrumentation for the RHR system are described
in Chapter 7.

C.

O givise Rc®escw ss-ze
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Vvalves

All of the 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 LPCI. 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.

Steam pressure-reducing valves are designed to
regulate steam f£low into the heat exchangers from
full reactor pressure to maintain downstream
pressure at 200 psig. However; “4ese ralves «re
deactivatedl, see S.#46.2.5.2.

ECCS Portions of the RHR System

The ECCS portions of the RHR system include those
' sections 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.

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

RHR system relief valve capacities and settings are given in
5.4.7.1.3.

the suppression pool.

Discharge from the relief valves is directed to

5.4-42
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The manual actions required for the most limiting

failure are discussed in 5.4.7.1.5.

b. Steam Condensing

liyiée {ter valves and actuates the
7 whlcﬂ op
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opéning” the steam supply Salve
utomatic press regulator
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5.4.7.3 Per ce Evaluation

ins ¥0 a prese val
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relxéf valves to prévent 4 builgdap of/non-conden-
Whew condensate allty/

attalns e apprbpriate leved, the Operatodr e
switch€és condesfisate /from e pool’to RCIC pump~”
operdtions Are made fro

DELETE

by

-

Thermal performance of the RHR heat exchangers. is based on the

reszdual heat generated at 20 hours after rod insertion, a
1259F vessel outlet (exchanger inlet) temperature, and the
flow of two loops in operation. Because shutdown is usually

3

a controlled operation, maximum service water temperature less

10°F 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 de51gned 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
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June 1983

TABLE 5.4-4

SAFETY AND RELIEF VALVES FOR PIPING SYSTEMS
CONNECTED TO THE RCPB

Safety and/or
Relief Valve

Identification Description

B22F013A-H Main Steam Line Safety/Relief Valves

B22F013J-N - Main Steam Line Safety/Relief Valves

B22F013P Main Steam Line Safety/Relief Valves

B22F013R-S Main Steam Line Safety/Relief Valves

B22F013U-V Main Steam Line Safety/Relief Valves

E51F0L7 . RCIC System Suction Line

ES1F018 RCIC Lube 0il Cooler Supply Line . te! ok

N3 Vacuum Ta Delere. .

© LV I =~

R k
Ws 'B ‘/‘ -ﬁ COens° g Mode Skéam 1DV ne & ~, -~ s - 5..,;"&!
R - K. B RER '0‘," g Moda~Stadn (P L G <"£}2 ) !

oe 8
t

- T

ol s 0 3.

036% =~ RHR Condensing Mode Retur &~to "RCIC < 7’=€'*3',-‘.",‘;~3~, o ;/
E12F005 Shutdown Cooling Supply Line ot y
l E12F025A,B Shutdown Cooling Return. Line :
E12F088A,B,C Suppression Pool Supply for
C. E12F030 RHR Flush Line : '
' RHR-RV-1A, B RHR Heat Exchanger (Shell side) & - (
RWCU-RV-1 RWCU Regenerative Heat Exchanger (Shell side)
RWCU-RV-~2 RWCU)Non-Regenerative Heat Exchanger (Tube
side ‘
RWCU-RV-3 RWCU Regenerative Heat Exchanger (Tube side)
| G33F036 RWCU Blowdown to Radwaste System or Condenser
E22F014 High Pressure Core Spray Suction Line
E22F035 High Pressure Core Spray Pump Discharge Line
E21F018 Low Pressure Core Spray Pump Discharge Line
E21F031 Low Pressure Core Spray Suction Line
C41F029A,B Standby Ligquid Control Pump Discharge Line

¥ this relef valve serves a0 oyer pressure )omkch'on function ) however, 1+ does

serve o onfunmend 1so)aling fonetson, This Is the resvlfof deactvatton
oF Hie sleam condensing mode of RHR, Se€ 5.4¢,.2.5.2,

5.4-60 -
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TABLE 5.2-16 (Zontinued)

38. The minimum flow valve for an ECCS 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 datected by 2 high level
alarm in the appropriate reactor building sump.

al¥e 4 opén Anly/during/steam conidending/moders lyé
nosition main” control foon to provu¥dsthe
opsratox £ yudlve statAis.

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. ‘

Indication of containment air compressor discharge
h=ader pressure and 3 low pressure alarm exist in the
main control room. The operator can remote-manually
shut valve CIA-V-20 should the containment aic compres-
sors. Yecome unaviilable. The isolation check valve,
CIA-V-21, provides immediate isolation.

42. Indication of nitrogen bottle header pressure and a laow
prassure alarm 2xist in the main control room. The
operator can remote-manually shut valve CIA-V-30(A, B,)
snhouli the nitrogen bottle bank pressure decrease
helow the 2larm setpoint. The isolation check valves,
2IA-V-31(A, B) pcovide immediate isolatioa.

43. The operator's indication that cemote-manual closurzs of
the TIP shear valves is required, is failure of the TIP
ball valves to close as moanitored on Panel S.

44, Normally closed. Opened only when testing wetwell-to-
dArywell vacuum breakers. :

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

These. valves . sérve as  sseletion
welves , Ferr M skem cnelensimg mede. for RIFR  «h IEII hes been
decchivafed For WNP-2 ., These. valves are shoon as mefer ‘77“'””4"/
/Ic'wev'e_w) e /cnudfr‘ Jeads ke /'/?L /melers Heve heen d1sccon ¢ gm&'/
e, hanel coheels fzvl H¢en chuwimed anel /oaz//dc'tﬂc‘/“ n e Jemee!
positren : 5.2-145
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.. WNP=-2 AMENDMENT NO. 10

O : July 1980

4. The following normally closed valves are (’
signalled closed to ensure proper system

) (}ﬁneup: (__\r_\\qpr,_\m/,,_\_%’_\
, 275/”“ a) The RHR heat exchanger discharge to RCIC
DZ.-L(. N valves MO F026 A, B, and AO FO065 AB,
o L )
’ - b) The RHR heat exchanger flush to suppression
ol valves MO FO11 A, B,
i / /'l
\7 c) The RHR heat exchanger steam pressure
L1 rsgﬁcing valves AO F051 A, B,
d)

7
~The RHR heat exchanger steam inlet isola-
// tion. valves MO F052 A, B and MO FO08 -

A ’ B 12 . ) .-"\..)_J

45;4 The test return line to the suppression
pool valves MO F024 A, B and MO F021,

IR N g Wy

E>26 The suppression pool spray valves MO F027
A, 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 purposes.

\1’

BEach LPCI 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 line
valve MO F064 A, B, C if flow is low enough that pump
overheating may occur. The valve is automatically closed if
flow 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 close
position, and thus require no automatic close signal for
system initiation.

703'—9
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(“\ ’ : . November 1980

14.5.12.3.37 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 Residual Heat Removal (RHR) Systenm t remove heat.
’ from the reactor system so that the _ref ng_and nuclear
stem servicing can_ke pe ed, d/2L/&quénsg/ste;ﬁ?\geﬁévzf
" = . Y " 4 < é

~main condenser.
e //9 ens

14.2,12.3.37.2 Prerequisites

reviewed and ‘the Plant Manager has approved the test proce-

dures and initiation of testing. Instrumentation‘has‘heen

The Preoperational Tests have been completed, the POC has ' oo ~
checked or calibrated as appropriate.

14.2,12.3.37.3 Description
-3 -.‘- > g o - . ~
‘With tpé'reactof/at power, t
,/~ sSystem will be demonstrate

v R \/f‘ S—
de ofﬁxﬁe Ey? T DeE7E
ange per-';’fJ

formance characteristics will be ated. /Final.”
~ . demonstration of the condensing/mode will be ,done from an’iso- v .
(;f ( Jated condition,’ This fest w¥ll optiﬁize tHe conpﬁeig or v
RS ST g P e 98 selndy
) /\/’\_/\_/\_/\_/‘\/v'

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
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) ‘ AMENDMENT NO. 7
WNP~2 November 1979

14.2.12.3.37.4 Criteria
Level 1

The transient response of any system-related variable to any"
test input must not diverge.

Level 2 ‘ _
. == . DEETE
The RHR gystem shall be capable of operating in the@%r_/;@
c7&63&_§§§§§§§>suppression pool cooling and shutdown cooling
“modes (Wi both one and two heat exchangers). System- .

related variables may contain oscillatory modes of response.
In these cases, the decay ratio for each controlled mode of

response must be less than or equal to 0.25. '

The/ti t9/i3éh e the heat eichangers’ i t@gj?&gimﬁgcn- i‘J
> d irg med a tign 11 - . 392///

2 sei;// i/ ’9dhm c?/ﬂﬁeya ipn Epa e one £ —

14.2-146
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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: In
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 ponse:
- -

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. Tf 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. .

The steam condensing mogg‘ Used only/ to maintain hot standby
congditien should the Ye€Ssel b¢ isdlat i7§z§md;he/:a¥n cpn- /

depser. SpecdficAlly, it/allows for /maintendnce on/ the tur- y
bine Generatdr sét withoyt Eirst/reqhiripg g/co d shut@owg’of/
he/RPV or f£ontdinued opening of /the /main stdam /reVief/valies /

4 ’

f /_/ DELETE
erfofmed/ which deémonstrates tHat ‘the.

e uded to bring the.reactor to & safe,
lo cyedit/ has:been taken for’ the steam con-
denging mgde iry any /safefy amalysis, accordingly, it is per-
Juis§ible /to usg nonssafdty air for E12-F05) (RHR-PCV-51) and
E12-F06Y (RHR/LCV-45). /On & logs of air these valves fail-
shut, tHe degired sidionlﬂuripg accident conditions.

]

v J / J Y Y Vv —~

‘w/'//‘nof‘ be ubt/tzed af toup-2 Il;clucl/ni ot -

!

S

. ‘/&Jny,uahxs
. aM&/ 7u1,0mwu+ 464{15@/(&/ /O %L s‘laﬂt ‘0"16/6&1514:7 made Ve Lo

eredit fas been /Q,ém o Hie s tcam cono(m.sI»? Modle. 1 Quy

Sa/-'(.ﬁy' analy sis.

ﬁ‘ee S5.%¢. 2..5‘.3)
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Q. 211.025

It is also our position for all light-water reactors that
the RHR system shall be capable of bringing the reactor to
a cold shutdown condition with only on-site or off-site
power available, 'assuming the most limiting single 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 using
the 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 fiqure or
justify this omission. If vessel depressurization were

to 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
pPassage 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 justified:
because there is no requirement for the steam condensing
mode to be used to bring the reactor to a cold shutdown.
Steam condensing is not a safety grade means to depressurize
the reactor.,TAe skam “"4"3""1 mode_of RIFR has been cleactinted
For WNP-2 qud will not be ubilided)!see Si46. 2.5 3.

If vessel depressurization were to be achieved by manual
actuation of relief valves, three valves would need to be
actuated to pass sufficient steam flow to depressurize’
the vessel.

WNP-2 is a member of the BWR Owners' Group 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' Group) to D. G.
Eisenhut (NRC), dated September 25, 1981. WNP-2 believes that
this test proqram adequately demonstrates the ability to use
the SRVs in the alternate shutdown cooling mode and does not
plan to perform any additional testing.

. 211.025-1
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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 cdn 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 BsW Owners' Group tests)
" were considered in establishing this total system resistance

PRI O TIE Y SR LT e

head. At this calculated head, the pump capacity is 4000 gpm Qé

and the reactor pressure is 160 psig.- qu

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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Q. 211.027
(5.4.7)

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-
points, the setpoint tolerance, and the ASME class designa-
tion of these valves and lines. In addition, discuss the
vulnerability of the RHR system to malfunctions which could
result in overpressurization of low pressure piping. Support
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. -

Resggnses

The relief valves protecting the RHR system are listed below [
(Reference Figures 5.4-13a and 5.4-13b):

Relief Nominal Piping

Valve Setpoint/Capacity Location Design Pressure
RHR~RY-~-8% ) .
—F088. 125 psig/10 gpm RHR pump suc~ 125 psig (Loop C)

tion from sup-~ 220 psig (Loops A
pression pool and B)
RHR~-RV-5
F005~ 220 psig/25 gpm RHR pump suc- 220 psig
tion from. .
recirc pipe

RHR-RV-25
635 500 psig/25 gpm RHR discharge 500 psig.
RHR~RY-~30 , . ,
£530- 125 psig/10 gpm RHR flush line 125 psig
» to radwaste
. RHR-RV-25
£g36% 75 psig/1750 gpm RHR HX conden~ 125 psig

sate to sup-—-
pression pool
or RCIC pump

suction
T DELETE
psig/ 330,040 eam supply, 5 ig/ )./
/hr heat” / / '
exchghger / /7 / j

X RH-RY-3( o /szqer provicles oyetpressore /Jro.’;chc;v‘)' Aowever, i ¥ does
serve a_conlainmend rsolafrenw Fuachon ., Theis ss He resolt

of deactivaton oF the stam condeusfn? mode oF RH P, see 546,253
211.027-1 _ /

L
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—
Reliiﬁ/// i ///
etpq;nt/Capaclty Locaﬁlon

l

; /
—RV—9 * 500/@51g/@00 000 Steam supply 50019819, S
lb,hr 7 - to RHR heat |
. exchanger

/Desig Pressure

/

4
7

*RHR-RV - 95 is currently not. shown in. Figures 5.4~13a and

lief valVes are purchased to ASME Section III,
Class 2 requirements to match the requirements of the piping
they are protecting. As such, the setpoint tolerance is +
33, per ASME Section III, Paragraph NC-7614.2.

Tne RHR system is connected to higher pressure plplng ats
(L) shptdown suction;
tlofm‘\4) head spray:

6Alnerab111ty to ov
dxscussed in the following paragraphs.

Shutdown sucion has two gate valves (F008 and- FO09) in series
which have independent pressure interlocks to preveant opening
at high inboard pressure (135 psig reactor pressure). WNo
single active 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
2losed), the shutdown cooling suction line' is protected for
thermal expansion or from leakage past F008 by F005. With
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 (F050) to
protect it from hlgher vessel pressures. Additionally, a
globe valve (F053) is locate in series and has a pressure
interlock to prevent opening at high inboard pressures (135
psig reactor pressure). Yo single active failure or operator
arror Will result in overpressurization of the lower pressure

pipiag.

The LPCI injection line has an air testable swing check

valva (FO51) to protect it from higher vessel pressures.

The air operator on the testable check valve is only -
capable nf opening.the testable check valve if the
iifferential pressure is less than 2.0 psid. Additionally,

211.027-2
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a gate valve (F042) is located in series and has pressure
interlocks 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
will result in the overpressurization of the lower
pressure piping.

Overpressurization protection of the RHR discharge piping
for thermal expansion or from leakage past the head spray,
shutdown injection, and LPCI isolation valves is provided
by F025.

The he exghénger steam supply line has a
(FOS foq/shutoﬁfgr/mﬁe eraror admits gteam eg
FO052 and.sets tHe esgufgpgggula ng: vakve (FO51) to
limit heat exchander pressure to aboug/ioo psig. so,
_F087 can beroggdég/wﬁén the stedm supply presSsuré is
below the pressure” interlock 4500 psig) to/proyide

additional, steam” flow rate the/heat e

] changers. ' T <S
relief vaives~(F055) and R-RV-95 wit a—
7 city of- 660,000 lbs/hr‘;fgﬁpr ided
" and F087 .to protect thé low pressur ;
7 £ail open. The maximum caldulate i

{ ‘£low).-with F051 and F052 failed dpen

'so there is adeguate re¥ief val@e capacity -
< this failure. ,The Clgds 1lE léar defection Bystepf, whicl(
.monitors steam flow rate tothe' RHR heat ,é&xcha
isolate the-ssteam pply/kélose/é076, Fg63 an

: Figure 5.4-~9a) when the;steam/flow re; hes apbrox;matelz/

/ 360,000, 1bs/hr ¢i75% cay heat ste tion_ rate ,”/

. 1/2 hour aftgp/écram « No gingle i i noré//

) "operator error will/cause verpressur the.”

} lqyer pressure s}ping, / pd

F064 ger

211.027-3
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heat’ exchanger DeLeTE

Hbuld/BoEp 1§/9K

F030 protects the drain piping from the RHR system to rad-
waste from thermal expansion or from leakage past the

isolation valves FO71

and F072.

OUTLINE OF OPERATING PROCEDURE
AND RHR OVERPRESSURIZATION SAFEGUARDS

l. Plant Shutdown to
With Safety Grade

Reactor Condition

Depressurization o
from hot standby

to 135 psig

the suppression
ﬁpool depressur-

.zes vessel

Cooldown from o

135 psig to cold
- shutdown

Cold Shutdown from Hot Standby¥*

Systems

Operating
Mode Used

Main steam
relief valve
discharge to

Initiate and
operate pool
cooling mode
of RHR systen

Initiate and
operate shut-
down cooling
mode of RHR

RHR Over-
pressurization
Safeguard

RHR isolated.

Low pressure
mode, no safeguard
required.

Redundant pressure
interlocks on F008
and F009 close

valve above pressure
interlock setpoint. -

2. Plant Startup from Cold Shutdown

Reactor coolant o Terminate shut- Redundant pressure
RPV head replaced and isolate RHR and F009 close
valves above pressure .

interlock setpoint.

RHR isolated.

Remainder of " o Standard

startup

* 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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Q. 211.039
(5.4.7)

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 during
initiation of operation in this mode and in the ch ge to

the pool coollng mode. Indicate whether the jock mp Y
system shown in Figure 5.4-~13a of the FSAR can fill the

lines to the injection valve in the core spray ‘lines and. the
RHR lines (i.e., valves F016 and F042, respectlvely) when the
RHR is in the steam condensing mode using one or both heat
exchangers. 1If not, indicate what procedure you propose to
prevent water hammer following startup of the core spray or
RHR pumps.

Res ponse:

to preven
densing

am (appyoximately 10 psig)
//bracklng/open ste

/////, valve F087; ;
tlally admlttlngfﬁteam at a _Yow pressure//hd Q
lowly lndreaSLng steam pressure to 200 9519 to

//////SVOLd high preesyfe surges‘/énd ///] <

c. openlng all valves sle/k§/to avoid sudden flow

-

/. / S u!.‘g es. ."/ . // .
- / /
’//%he methods used toxpreventtgpe/g:;urence of” water hammet

following steam condensing termination and’change to the pool

cooklng mode are: d
- L~ //’ P r///’<
- 9{/ c1051ng tﬁe heat exchanger condensat/ dlscharge

P e P
~~  b. opening the valves,connectlng ;hé heat exchanger ///
e the main pump. loop (F003 and F047); and” o
e /
¢, opening te:ﬁh{;;/;OLnt vert and fllllng the heat” J
: i exchanger ell and connecting piping using the "
//’ condensate supply valve. ’
, f/ Vi . ,//

.

211.039-1
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RHR syskem is used for steam eondensing, the LPC .DELE
ion loop~is isolat from the-heat exchanger steal ("‘/
se of steam condensmg

ing F003 d F047.

no effect-6n the ]O
injection valves in e core spr:ay or -

ines begduse the h exchang,er bypass valve F048/.'LS 7//
en. Therefore, t:h}/jg‘:key p/mps can f:.ll/these lmnes. o
=

the slewm condensmg mode oF PHR will no Jovger be u/-l/IZ-C/
or WHUP-Z o /’ﬁcre_, /s no concern for walker hammer clurm(I
inf Hation oF fhis mode. Deacttvaliia oF the slecam condenst

mode. has no <FFeet on Fhe Jocker.{ /’U""f){b 61/1117 5 >f/// l
or kaP JC;/l// MC— /&’}K pt/o,/wi s‘-/Sl‘Gm

ey pumps'/ab:.llty to f’:.ll ',

P

211.039-2
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Q. 211.040
(5.4.7)

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.

ResEonse.
Ef%;é%/éhe{' n&géd eLﬁ%C Z;e RHR relief valves are installed
mmodateé thermal 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. Dféfng

~pet-51
Ehere is mo
ine df, RHR-RY£9SA '

i lntd’the
1neszfor/RHR- -SSA// f

Several other RHR (
lines wzéh wé%er dﬁélng/ .
est;, an automatic ¢

at the water level ;
essifn podl water S !
; : / d (
} / j
/;n/addi ves Jhave automatlo’draln
pot to’prev /ﬁrom aczﬁmuaﬁélng aﬁead/d% the
valvés.
- C€Z€7E'

~3§ (Flgure\ 3.2-§, zobde G, A3) is a wader -lle
\pro ects, the\ lowex presgure ated \PCIC 3 ctlon

1 her Qr bath RBR-LCV65A aRd RER= B
he YStean on-:,-'-n mode > s diéch g lirfe fb' %zbﬁﬂ?
r \" 36 e s3 e/as/RHRFRVAS55A, where an /au myﬁ (o]
! v qpuvf 7/ak;r qrgpt es thyat/there ‘sé o wteg,ln the/pypa.

211.040-1

TWERS RETTY

E
-~ —
w



. L P ’
designéd to fail closed.

s - ® Koviclrc BRscn ¥ 3- 3¢

WNP-2

AMENDMENT NO. 8
February 1980

Page 2 of 2

be noted tha€ the probablllty of

the RHR eam
relie valves or RHR<RV-36 actuating is ex;Hgﬁ

ely L w. These
religf valves can actuate only during the R steam condenslng
is expécted to be used only elgﬁt hour's per year.
addigion, RHR-PCV-51A and B and RHR-LCV-GSA/and B are

4
4
RH rel;ef lines (ldentlfled'by theiy’ value/tag nuymbers RHR-
Ry=-36, RHR-RV—SSA,,RHR—RV-55B, RHR-

V-95A,/ and -RV-95B) are
capable of withstanding bﬁth seispic and Adynamid blowdown

loadj/ylthout//yfferlng/a loss of structural integritf.

»: n bended
RHR- RV-36 It o W.g,[-c,b p¢j/¢-F ,/‘a/vc. w/uaA arlfma,“’ was In

b prokect the Reic svetton ,o:,a From overpressurization while

1;4 /‘ﬁe. S-/‘Q“n Co'nﬁltns/. mao/e. cven AHZC'C M( S am

condens moole has been dcachvakJ RIHR-RV -3¢ now. serves
only o containment I1solatton Funchkion. There is no longer
any pak%f"lod of ou-cr‘p/‘t.‘ssw‘li'l the  Rale svelron [me
Aue to skem candmsin? mocle. a/erzo;‘tJn .

211.040-2
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Q. 211.076
(6.3)

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 hammer.

Response:

The ECCS relief 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 III, Class 2 requirements to match the requirements

of the piping they are protecting. As such, the setpoint

tolerance is +3%, per ASME, Section III, Paragrpah NC-7614.2. d

F;{'/Zﬁ'}“m FRY-P3

ongse to Questyon
. relief valves are installed to accommodate thermal
exXpansion and leakage across closed valves in isolated piping
systems. Pressure buildups in isolated lines will be slow
and discharges from the relief valves in these lines will be
small. Water hammer and other hydrodynamlc loads are not
considered a potential problem in these lines.

211.076-1
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C\ . Table 211.076-1 ,

Pliping

Relief Valve Setpolnt/Capacity Location Deslign Pressure ‘
LPLSRV-1g
E2-Fo+8 550-psig/100 gpm * LPCS Discharge Leg Rellef 550 pslg
LLCs-rv - 31 ~
E2efo3t 100 psig/ 10 gpm LPCS Suctlon Leg Rellaf 100 psig.
HPCs=RV~3s ‘
£22=-F035 1575 psig/25 gpm: HPCS Discharge Leg Rellef 1575 psig
HPCS-RV=1Y
£22=Fot4~ 100 psig/ 10 gpm HPCS Suction Leg Rel lef 100 psig
RHR=Ry-25 (/18)C) :

87 500 pslg/ 25 gpm RHR Discharge Leg Rellef 500 psig
RHR-RV-88 (4,8,2) .
€12-F888A5856)- 125 psig/ 10 gpm- RHR Suppression Pool Suction Rellef 220 psig = A,B

125 psig ~ C
RHR-RN=S
~-E42-F005- 220 psig/ 25 gpav RHR Shutdownn Cool ing Suction Rellef 220 psig
RHR-RV~30 .
£12~-F030—~ 125 pslig/ 10 gpm RHR Flush Line.Rellef , 125 psig
. DELETE
5/2{2- 55 A,8 00 psl4/3304000 oxt Excliangbr Syeam Fel 14 ps -
1b/fir
a ."' v
HRARV-55(A,B)* / 500 psig/330,500 RHR Hoat' Exghangér Stéam Rel Léf 5? ps}’g /
' b/ ,
RHR-RV-I(A,B)@% 500 psig/ 20 gpm RHR Heat Exchanger Thermal Rellef '~ 500 psig
RHR-RY~3¢,
E12-Fo36 %% 75 psig/1750 gpm RHR Heat Exchanger Condensate Rellef 125 psig
i’ f // , ! F, ? ‘ » rg
/ PSS TN e
; rr}enﬂ,s" showry oy Flgures: Se4=13a and 5:4=13b, but are’ showa
' y Y /

»/20onds E/H de,l./ /

@ RHR~-RY=1A,B are shown on Figures S5.4=13a-and.5.4~13b (thermal rellef vaive on' heat
¥ exchangers RHR-HX-1A,8) but are not designated by fag number. .
Rowewver, f does

W RHR-RV-3G oes not secve o pressvee relref ﬁ.cnd-z.;-n,'\ serve a. con}xm.:ma‘,l-

tsolabter, Cunchimy since fhe RHR  slesem amclatsfwl meele. has been
a’CdCH(./A}Q/, S'ee' 5:4.‘.2.‘57 3-

211.076-2
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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.

Response:

The applicable sections of Regulatory Guide 1.68 which delin-
eate requirements for tests of RCIC include sections 1.d (5)
and (6); 1.3 (19); 4.k and q; 5.1, dd and mm of Appendix A.

The specific' aregas o oncexrn that these sections address are, ’//Egyjmf
respectively: Sverififatign pf operability a degign at
7 sy’st apld ‘tle RHR/RCICZ sy tem;gzﬁeizg;:éznghgt e
5 énsAng/ mode ddri he preoyeratibnal/pha of/the )
o NG initial startup Yest/ prpgram;/operability and design ‘
veritivation of the R control instrumentation_op the remote

shytdown pane fﬁ,@?}p- g the preop programg femo s}zi:a«t:,é —
£/ RFICTanA RHR 3Jtez denging my dufipg Ao
bwr gpe at'n,he 2 jfent/ stdam £xis 4 deidis t

\[ dedign/ feptures ] I}'ﬁ to demonstrate the design¢

apabiTit f RCIC during major 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 performed '‘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 calibratiqn, and pump/turbine

v t ments are conducted. SfIn addit Yon,

entation calibrafigh o the/remc e,
i KHR In thé st agécon-/
at;zn. urinhg lyw
e’ RC sygtem KXo ihitigte,
30 sgconds’ is Mdemonstrated At
150 psig to fated redcto
e RBA hegt exkhajige

rs, [Ahe equicy the
the Aystem is/coupled./wi

——— STnaPn s

nsifig 20 S}j*TKE final con-

iYma proper RCIC system nce is achieved by
challenging the system to perform during anticipated tran-

level a inlét

e

5

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 MSIV 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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Q.. 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 P&ID, 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.

Resggnse: )
four

Referring to Figures 5.4-9a and 5.4-9b, there are Tivel RCIC
pipe lines that have a low design pressure and, theréfore,
require relief devices or some other basis for addressing
overpressure protection. They are:

’
o

RCIC Pump Suction Line

° RCIC Turbine Exhaust Line .

remiar Wb

fovse Jon BB/ 73- 3¢

e omiah B e A mreisebacal i

<;§/§%§;/gj7ém/%;nd7ﬂg1?7/Sua?iy ?Z;e/yéQniyé;?w/§5235225467775

° portions of the RCIC Minimum Flow Line Downstream
of FO19

° portions of the RCIC Cooling Water Line Downstream
of PCV-F015

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
(FO13 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)

211.144-1
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fail open while dumping condensate to the RCIC
pump suction. ) ,

b. RCIC ‘furbine Exhaust Line

This line is normally vented to the suppression
pool and 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’'the 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.

IC Bteap Coxdenging i Do nstsgam \‘r)
rd /, /\
steam cgndenhi i pizé;u ste
i to ,Lhe ers Aria FQ64.
The Rug/bipiﬁg ig : overpresguriza-
tign by relief Halve and F098 as discusged
i Qyésti n 271.027

cvdf. Portions 2£rthe RCIC Minimum Flow Line Downstream
of .

DELETE

This line is normally vented to the suppression

pool and is séparated from reactor pressure by sTET
5nﬂ”£he pump discharge isolation valves “FR&+3—PG65T .

and—r066+ and one additional normal.! v clused: sow:
lation valve in the minimum flow line (F019) as
shown on Figure 5.4-9a.

<J/d. Portions of the RCIC Cooling Water Line
Downstream of PCV-FOIS.

In the standby condition this line is separated
from reactor pressure by the pump discharge
valves (F013, 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, and equipment in the coolant loop in the
event of failure of pressure control valve
PCV-F015 as shown on Figure 5.4-9b.
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