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1.1

'{ '
REACTOR BUILDING EMERGENCY SPRAY SYSTEM

INTRODUCT ION ' -

System Functions

The reaétnr building emergency spray system serves an engineered
safety features function, along with the'building emergency
cooling system, to cool the reactor building atmosphere

following a reactor coolant system piping rupture, thereby
effecting a pressure reduction within the building, and
consequently, minimizing the potential leakage of radiocactivity
from the building to the site and surrou.ﬁding areas. fp =

.- - —— i i ——

reactor building atmosphere by chemical reaction and to wash
suspended particulate radioactivity out of the reactor building
_atmosphere; The cooling action is iccomplished by spraying water
into the reactor building atmosphere, in order to remove heat from
the steam released by the piping rupture. The £fluid for the spray
system is supplied from the borated water, sodium hydroxide and—

~sodium—thiosulfate storage tanks and is discharged into the reactor
building by a pump in each of the two system circuits. The—sodium

thiesquaEn reacts with radioiodine—andYemovVes it—from—the-building—
atmousphere. In_o:dee-ehtt—the—sod*um—thtu!ﬂtfit!‘!!ﬂ!tnx—st!btu‘inftt

R L — - ———————— —————— —r

'horatadhwate:, sodium hydroxxde is added to raise the pH of

the borated water and maintain it in the alkaline range. The
chemical solutions are gravity fed from their respective storage
tanks to the line leading to each system pump. The chemical
storage tanks and their outlet lines are sized to drain at a
rate proportional to the drainage rate of the borated water
storage tank.

When the borated water storage tank supply has been exhausted,

the reactor building emergency spray system functions in a
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recirculation mode by taking suction from the reactor building
sump and returning the water to the reactor building by way of

the spray system. The post-accident building spray is used ——--—-
in the recirculation mode to continue removal of heat and_iocdine.

from the reactor building atmosphere.

Tiie reactor building emergency spray system has an interface

with the dacay heat removal system in that the spray system

pumps take suction from the supply headers for the decay heat
removal puﬁps, and during system testing, discharge into the
decay heat removal system return line to the borated water storage
tank. The system has no normal operating interface with any

other plant system with the exception that each pump motor is
cooled by water from the nuclear services closed cooling water

system.

Summary Description of System (Refer to B&R Dwg. No. 2034, Rev. 16)

The reactor building emergency spray system discharges borated
water into the reactor building atmosphere after a loss cf ccolant
accident (LOCA) to cool the steam released due to the casualty
and thereby prevent overpressurization by effecting building
cooldown. System operation is automatically initiated upon
receipt of signals from the safety features actuation system
(SFAS). Alkaline sodium thiosulfate and sodium hydroxide are
introduced with the spray for radioiodine removal and pH control.
The system also functions to provide long term, post-accident
building cooling by recirculating the water from the reactor
building sump through the spray system.
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system consists of two c1rcuits each containing a 50% capaczty =
pump for heat ramoval (100% capacity for iodine removal by sodium
thiosulfate injection) which takes suction independently from a decay
| heat removal system supply header. Each of the two Reactor Building-
* Spray Pump Suction " headers is connected to the borated water,
sodium—thiosutfate—and sodium hydroxide storage tanks and to the
reactor building sump and can therefore provide the building spray
pumps with suction initially from the borated water storage tank and

- e — — ———— — - — - —— -

also from the reactor. building sump, while at the same time,
the decay heat removal sysﬁem is performing its emergency
function. Each of the suction lines to the building spray
pumps contains a remotely actuated, electric motor ope rated
stop valve and a check valve in series. The electric motor
operated stop valves are normally maintained in the open
position anhd are closed only during normal operation of the
decay heat removal system or when isolation of a circuit is
required as during maintenance work. The pumps are cross-
connected at the suction but are normally isolated from each
other by two stop valves in the interconnecting line. -A—
separate—tinwfitted-with—a—normailyclosed;—remorély actuated,”
electric. motor-operated-stop.valve connects to each-pump—suction
ine £ e—sodTum thiosulfate sSrorage—tank—outiet~. —These—
valyves—ary automatlcarlly uopened UPCH receipt Uf-T—signal—from
the SFAS., The discharge of each pump is routed through an
individual reactor building penetration and connects to separate
spray headers in the upper portion of the reactor building.
Each discharge line isrprovided with a normally clcsed.'remotely
actuated, electric motor operated throttle valve at the pump
discharge which opens automatically upon a signal from the SFAS,

o L |

and a check valve inside the reactor building.
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Provisions have been incorporated into the system to allow

testihg of the pumps and the spray nozzles. A test connection

is provided from each of the pump discharge lines, upstream
of the electric motor operated throttle valve, which returns
the pump discharge to the borated water storage tank via the

decay heat removal system return line to that tank. During

in-service testing, the pumps take suction from the borated

water storage tank aud recirculate back to the tank. Another
test connection is provided downstream of each discharge
throttle valve to introduce low pressure air or smoke to the

spray headers to check for nozzle flow.

The system is automatically activated upon receipt of signals
from the safety features actuation system. The electric
motor cperated valves, nécessary for system operation, are
opened at a building pressure of 4 psig, and the pumps are
started at a building pressure of 30 psig. Remote manual

activation by operator action is also provided.

System Design Requirements

The reactor building emergency spray system is designed to

provide sufficient heat removal capability to limit the pressure
rise in the reactor building, following a design basis accident,

to a point below the 60 psig design pressure of the building,
without credit for heat dissipation to the building structure.

This capability is predicated upon each of the two 50% capacity

circuits delivering 1500 gpm of spray to the reactor building

after the accident. However, to provide redundancy, this heat

removal requirgneht'is also fulfilled by each of the following:

all five of the reactor building emergency cooling system fan-

cooler units in operation; or, three fan-cooler units and one

. circuit of the building spray system in operation.
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Therefore, with either the reactor building emergency spray system,

the reactor building emergency cooling system or a combination of
the two systems being capable of providing adequate cooling of

the reactor building atmosphere, the building integrity will-gé‘ﬁ'-
maintained following an accident and the building pressure will

be decreased at a rate which satisfies the site criteria.

The water is intréduced into the reactor building atmosphere
through two spray headers each containing 96 spray nozzles.
Each spray nozzle delivers approximately 15.5 gpm upcn system
actuation immediately following the accident. This flow rate
increases slightly with time as the building pressure decreases

_as a result of cooldown. The water is supplied from the borated

wateri‘sodium hydroxide and—aedium~¢hic§hi$aee-storage tanks until
the tanks are empty. Thereafter water collected in the building sump
is recirculated through the spray nozzles. The sump water, in all

cases, meets the NPSH requirements of the spray pumps with the

__building spray system in the recirculation mode.

Major system components consist of two pumps, the—sedium
thigsul fate storage-tank, two spray headers with fixed spray nozzles,
intercbnnecting piping and electric motor operated valves capable

of automatic opening. The borated water storage tank and the sodium
hydroxide storage tank, although not expressly designated as part

of the reactor building'emergency spray system, serve an integral
function with respect to system cperation (see Decay Heat Removal
System Description, Index No. 20 for further information). The

suction line from the borated water storage tank which provides, in paz.il

the initial supply of spray water for approximately the first

40 minutes is sized to deliver the expected flows of two decay
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heat removal pumps (3000 gpm each), two high pressure makeup .

. pumps (500 gpm each), and two building spray pumps (1500 gpm

each) plus some margin of runout for each pump. The tank wil
de;ivé: apéroximately 403,000 gals. of water at a minimum s e
concentration of 2270 ppm boron. The design pﬁéssure and
temperature of the spray system are 350 psig and 300F, respectively.
Major system piping is classified as Nuclear, Symbol N, designed,
fabricated, inspected and erected in accordance with ANSI B3l.7,
Nuclear Piping. The seismic requirements of Class I apply to

the entire system including all components.

Monitoring of system performance and control of system operation

is provided in the control room. °

DETAILED DESCRIPTION OF SYSTEM

Components

The components in each circuit are identical and each circuit
provides a 50% capacity for building cooling and a 100% capacity
for iodine removal. Used in conjunction with the reactor building
emergency cooling system, it provides sufficient heat removal to
prevent ovar-pressurizatidn of the reactor building in the event
of a loas of coolant accident. Since the system is an engineered
safety features system, neither circuit can be out of service
except for brief periods during which maintenance is being per-

formed on system-ccmponents.'

B
et

Reactor Building Spray Pumps, BS-P-1A/BS-P-1B -

The reactor building spray pumps (see Table 1) are single-stage,
horizontal-shaft, single suction, centrifugal pumps rated at :
1500 gpm each with a total dischaﬁge head of 450 ft. ‘The pumps JJj

—-— e - g

discharge water into the reactoﬁ building from the borated wgter,
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2:1.2

Sddium Thiosulfate Storage Tank BS-T-1 /t

the sodium hydroxide amd ERe—Svdium thiceulfate storage tanks
until the supply in the tanks is nearly exhausted and then

recirculate the accumulated water from the reactor building

sump back to the reactor building through the spray nozzles.
coolinéiwatar for the pumpsa' motors is supplied by the nuclear
services closed cooling water system. The pumps are autcmatically
started by a signal from the safety features actuation system,

or can be remotely activated from the control room on the Auxiliary
Systems Control Panel Number 3 by operator action. Testing of the
pumps' auto-start feature is possible from the Safety Features
Actuatioﬁ Monitoring and Test Panel No. 13. Electric Power

supply to the pump's motor is provided from the 4160V engineered
safety featureé“iusses 2-1E for BS-P-1A and 2-2E for BS-P-1B.

Tée sodium Eﬁioshlfate sto£;ge tank (see Table 2) is a vertical
c&linde:, with aj94” op an& an; overall height of 52'-0/. T
d%y capacity of the tank és approximately 17,853 gals’. and
t:ank will c'ielive 13, 000 gals,’ of 30,/000 pp sodium/thiosul ate
splution for approximately 40 min. 1fter the}LOCA.r The sodium

t%iosulfatL sélution is<disch1rged into the eactég building

with sprayed water and reacts with /the iodine to remove it| from
e buil g.ptmoaiher%. The Lank‘is physicLllyflocated ohtside

of| the auxiliary building. Thermal insulatibn and redundaft

el .trical heat tracing is provided to maintain the tank témp-—

era u::e- ove 40F. \Heater controllis autcmatic.] The tank \is

designed/to withstand an internal pressure equal to a column\of

1
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2.1.4

ght nitrogen jover-pressure/ is main-
proyide an inert @tmosphere. fhe sodium °

t perature 'of 150F.

tained in the tank t
osulfate solutiéi is gravity fed t5 the suctionfline of /")~

ach bﬁ lding spray pump ﬁhrough a4 {Lch line proyided wi

emoter control}ed. electric motor operated valves. The/valves

pen automatically upon [receipt of asignal from the safety
E‘aatur’es actuation system. A/relief,valve set a 2% psig and
a} vacuum breaker set atir oz/sq.in. a:z/éitted to tHe tank.

A dougla valved blanked g;a and a loéal sampling ccnnection
are provided.

Réhcéor Building Spray Nozzles
‘The Réactor Building “spray nozzles are manufactured by Spray

-

Co. (model #1713) and are designad to deliver approximately

15.5 gpm at a building pressure of 60 psig with a 40 psi pressure
drop through the nozzle. The nozzles are capable of passing
particales up to 0.25" in diameter without plugging. Filtering
screens in each reactor building sump ocutlet line are also

sized to pass particles up to this dimension. Ninety-six

spray nozzles are fixed in each of the two headers. The spray
headers follow the contour of the reactor building dome at an
elavation of between 449'-09" and 468'=-05" within the building.

Borated Water Storage Tank DH-T-1

Although not expressly designated as a component of the reactor

building emergency spray system, the borated water storage tank
serves an integral function with respect to initial system
operation following the loss-of-coolant accident. The tank

S L]
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- (see Decay Heat Removal System description, Index No. 20,

5 Table 3) is a vertical cylinder, 37'-06" outside diameter,

.
- ———

with a vertical straight section of 50 ft. and a self supporting

domed roof. The overall height of the tank'is 60'/04-3/4" and _

the dry volume ‘:?f 472,964 gals. The tank is physically located
outside of the auxiliary building. Thermal insulation and
redundant electrical heat tracing is provided to automatically
maintain the liquid at a minimum temperature of 40F. The tank
will deliver approximately 403,008 galr. (Normal level to Lo/Lo
Level) of water at a minimum concentration of 2270 ppm boron
and provides a source of borated water for the building spray
pumps, as well as the decay heat removal pumps (for low pressure
- injection) and the high pressuee makeup pumps, for'. approximately
40 minutes after a LOCA.

2.1.5. ‘Sodium Hydroxide Storage Tank DH-T=2

The sodium hydroxide storage tank is also not expresély
designated as a component of this system but serves an integral
function following a LOCA. The tank (see Decay Heat Removal
System description, Index No. 20 Table 4) is a vertical

cylinder, 84" in outside diameter with an overall height of 52 £Es
andra dry volume of approximately 14,285 gal. of water at a
concentration of 20,000 ppn RaCH. The delivered volume following
the LOCA is approximately 11,600 gals. The sodium hydroxide
establishes an alkaline pH in the borated water which is

injectéd into the reactor building afteg the accident te-maintain
thn_atAhiliéy—oﬁﬁthe—sod&um-thiosul&abe—wh&eh—*s—added—ﬁea—éodine~
removaly The tank is physically located ocutside of the auxiliary
building and thermal insulation is provided. Redundant electrical

vt



2:1.6

eat tracing is inppalled around the tank to autocmatically . -
maintain the liquid temperature at approximately 40F. A slight
nitrogen averpressuxa is maintained in the tank to provide an

inert atmosphe:e.

. 2.

Major System valves

s

Reactor Buildinglgnrax Pump Discharge Valves-BS-V1A, BS-V1B
Cne 350 psig, 300F, 8 inch, SS, electric motor operated globe

vialve is provided in the discharge line from each reactor building
spray pump. The valves are opened autocmatically within 10 secs.
by a signal from the safety features actuation system. Remote
manual operation of each valve is provided from the coolant

Systems Monitoring Panel No. 8 in the control room. Cycling

of the valves for periodic test purposes is controlled from the
Safety Features Actuation Monitoring and Test Panel No. 13.

During system operation, as the reactor building pressure decreases,
the valves are remote manually throttled to prevént pump runout.
Power supply to the electric motor valve operators is provided from
the 480V motor control centers 2-11EA for BS-V1A and 2-21EA

for BS-VI1B.

Reactor Building Spray Pump Suction Valve from Decay Heat Removal

Suction Headers - BS-V3A, BS-V3B

one 200 psig, 300F, 10 inch, SS, electric motor operated gate

valve is p:ovidedvin the suction line from the decay heat removal
system suction headers to each building spray pump. These valves
are normally maintained in the open position except during
operation of the decay heat removal system when the removal

system is serving its normal functions. 1In these cases, BS-V3A

and BS-V3B must be closed by operator action to isolate the

i !"-
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building spray system. The valves are remotely controlled
from the control room . by switches located on the Auxiliary

Systems Control Panel Number 3. Power to the electric motor

valva.operato:a is supplied from the 480V motor control centers

2-11EA for BS-V3A and 2-21EA for BS-V3B.

Sodium Thiosulfate Storage-Tank to Reactor Buildin§ Spray Pump
\
SJction Lines, BS-V4A aﬁa né;vq;

/

One 350 psig, 300F, 4 inch, SS, electric motor operated gate

valve is provided in the gravity feed line/é; each building

spray pump suction’ line from the sodium thiosulfate storage tank.
The valves are opened aut ticaily within 20 seconds|/by a .
signal from the safety features actuation system, to admit the
sodium thiosulfate to the pumps for discharge into the buildiqg

atmosphere. Remote manual coperation of each valve is also f

provided from,the control | room on Coolant Systems Monitgring
Panel Number é. Cycling of jthe valves for periodic test purposes
is controlleé froﬁ the Safety Features Actuation Monitoring and

Test, Panel No. 1l3. Power to)lthe eiectric motor valve ope;étors
is provided from the 480V motor céntrol centers 2=11EA

BS-\M‘&@ 2-21EA for BS-V4B.

Instruments, Controls, Alarms and Protective Devices

Instrumentation is provided in the .control room on the .-
Auxiliary Systems Control Panel Number 3 for the reactor building
emergency spray system to monitor system performance during
testing, standby and during actual operation. (See Table 3).

A listing of panel mounted annunciator, relief valve anda vacuum

e ST b (et ;
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annunciated in the control room on the Coolant Systems

Meonitoring Panel No. 8,

The régéior bﬁilding‘spray flow in each circuit is monitored
and indicated in the control room. High and low flow
alarm contacts are provided for annunciation. The low flow
alarm is interlocked with the reactor building high-high pressure
monitors to aﬁnunciata only during an emergency condition, i.e.,
when the building high-high pressure monitor has been tripped.
This arrangement permits the Low-Flow Alarm to function as a
monitor to verify that the Building Spray pumps--have started.
Local instrumentation is also provided to indicate the suction
and discharge pressure of each pump with low suction pressure

alarmed in the control rocm.

The temperature and level in the sodium thiosulfate storage tank
is monitored and indicated in the control room with high and low
condition for each parameter, annunciated. A gauge glass is
fitted to the tank for local level indication. The temperature
of the solution in the tank is automatically maintained by
redundant electrical heat tfaging. A tabulation of the instru- -
mentation to the borated water and sodium hydroxide storage

tanks can be found in the Decay Heat Removal System Daescription,
Indexx No. 20.

A relief valve set at 350 psig is provided at the suction of each

building spray pump to preéluda overpressurization from inadvertent

reactor coolant system leakage through closed valves when the
spray system is idle during .normal reactor power operations. A

vacuum breaker and pressure relief valve are fitted on the

sodium thiosulfate étorage tank to prevent damage to the tank.

— s+
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For details éoncerning actuation of the reactor building
emergency spray system, refer to the Safety Features Actuation

System description..lndex No. 50. : S

PRINCIPAL MODES OF OPERATION

Startup

Startup of the reactor khuilding emergency spray system consists
of testing the operation and performance of the system and
preparing it for normal stand-by service. The borated water
storage tank is filled with demineralized water and boric acid
to establish a 2270 ppm minimum boron concentration if this

has not already been accomplished. With the circuit electric
motor operated discharge valve closed and suction lined up

from the borated water storage tank, each pump is started
individually and flow is recirculated to the storage tank. Flow
rates and pump suction and discharge pressures are noted and

recorded for future reference in determining system performance.

System piping up to the circuits' discharge valve BS-V1A/BS-V1B

are maintained filled with borated water. The automatic actuation
feature of all related equipment, including all electric motor
operated valves must also be tested to ensure proper épe:ation.

An air or smoke supply is introduced into the nozzle air test
connectionifor each circuit to check for free flow through the
nozzles. Visual observation of the ribbon indicators attached

to each nozzle or of the smoke is required to verify proper nozzle -
operation.

Thd sodi thiosulfata stor/g tank is f£idl with dem' eralized

water and odium thxosulfate to roduc a 30,000 p m co centration

Y
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d} e ta ou let 1in d each brangc
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g and.Jented'.'_A_h’itro'gen—ov'erpre sSsure—at approximately 2 psig- is
introduced—intd the tank to maintain an inert atmMosphere——The—
system is thgn.lined-up-and—maintained—Tn—z—standby—condittUHT‘
geady fbt.emergency'EEEEEtionw- It must be ensured that the
sodium hydroxide storage tank is also filled and at the prescribed

concentration of 20,000 ppm NaOH.

A low point drain line is provided in each circuit inside the
reactor building and fitted with manual stop valves BS=V106A/
BS-V106B. The purpose of the drain lines is to prevent water
from reaching the spray headers by leakage through the building
spray pumps' discharge valve during éystem testing. These drain
lines are sized to pass approximately 16 gpm (flow

through one spray nozzle) and must be opened prior to reactor

startup and remain open during reactor operation.

i Normal Operation
The reactor building emergency spray system serves no function
during normal plant power operation. The system provides an
engineered safety features function and is actuated by signals
from the safety features actuation system following a reactor
coolant system piping casualty which increases the reactor building
pressure above pre-set points. The system can also be manually

-

Placed in service by operator action, if required.

Upon receipﬁ of an actuation signal, the circuits' discharge

valve BS-V1A/BS-V1B, the—sodium thieswlfate—supciy vIlves,
.BS—V4#£BE:!$3. and the valves in the lines from the borated water

Gk

et

storage tank (DH-VSA/DH-VS5B) and sodium hydroxide storage tank (ba—vaa/

DH-V8B) are automatically opened followed by automatic starting




of the spray bump, BS-P-1A and BS-P-1B. The pumps take suction
independently through 10 in. lines,_fitted with electric motor
operated valves BS-V3A/BS-V3B (normally open), from each decay—~ --
heat removal pump suction header. The suction headerg are supplied
with water from the borated water and sodium hydroxide storage
tanks through independent lines fitted with safety features
actuated, electric motor operated valves DH-V5A/DH-VSB and
DE-VBA/DH-VBB. The suction lines to the pumps can be cross-
connected but are normally maintained isolated by manual stop
valves, BS-V10lA and BS-V10l1B. A 4—in—branch line from the
common—outlet-—of-the—sodium-thicsul-fate—storage Eank connects
to-the-suction—tine—of—each-building-spray.pump. <ach—brancir
line—is-provided~with—a-safety—features-actuated,—electric-motor-—
operated-valve,BS=V4A/BS=V4B.w. The pumps discharge to independent
8 in. lines fitted with electric motor operated throttle valve
BS-V1A/BS-V1B. These valves are opened fully upon a SFAS Signal
but are '.remate. : manually throttled in order to prevent pump
runout as the reactor building pressure decreases due to cocling
of the atmosphere after the accident. Downstream of the throttle
valve, each pump discharge line enters the reactor building
through a separate penetration, R-'586 for circuit A, and R- 583
for circuit B. Downstream of the building penetration, the

Piping size is reduced to 6 in. and each line is provided with a
check valve for building isolation. Each circuit is then routed
to one of the two spray headers in the upper part of the reactor
building. Physical space limitations within the building required
that the 6 in. supply line to each spray header be reduced into
4-4in. risers, ascending along the reactor building wall and

reconnecting at the header.

R e
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3.3

Before th;:§6551y of water in the borated water storage tank—
is exhausted, (approximétely 40 min.), the control room operator
is alerted by annunciation of the low-low storage tank level

alarm._ At this time, the suction supply to the pumps must be i

transferred from the storage tank to the reactor building sump.
The operation is performed by action of the control room
operator. The electric motor operated valves, DH-V6A/DH-V6B,

in each of the reactor building sump lines to the decay heat
remnval pumé suction headers are opend, and the supply valves
DH-VSA/DH-VSB from the borated water storage tank, BSaU4A/BS-V4B
from-the—sodium—thiosulfate storage tank and DH-VBA/DH-V8B

from the sodium hydroxide storage tank.to the headers are closed.

Hand switches on the Safety Features Actuation Monitoring and
Test Panel MNo. 3 provide for negating the safety features
actuation signal (once the signal has been tripped) so that these
valves may be closed. oOnce the safety features actuation signal
has been negated, these valves are closed by depressing their
respective actuation switches from the control room. The reactor
building emergency spray system, in this mode, recirculates the
water from the reactor building sump through the spray system,
and discharges the water into the reactor building atmcsapherae

to continue iodine removal as well as building cooldown and

depressurization.

SHutdown

When the building spray system is shutdown, as is the case during
ncrmai ;euctor power or shutdown conditions, it is maintained in
a standby status with all valving except the safety features
actuafed, electric motor operated valves positioned for system

operation, and the pumps availabde for automatic start. If

e L e 196205
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3.4

maintanéhcé to equipment in one circuit of the system is
required, it must be ensured that the other circuit is
fu%}y operable and available in the event of an emergency.
To'sﬁutdowﬁ a circuit for maintenance, it is only necessary
to de-energize the pump and the safety features actuated
Galves. close and de-energize the electric motor operated
pump suction valve (either BS-V3A or BS-V3B), and close the
assoriated manual valves to isnlate the circuit and/or

component reqairing maintenance.

Following a system test, the building spray pump(s) must be
manually stopped and the valves, opened for the test, must
be closed ané the system control switch positioned for

automatic operation.

Special or Infreguent Operation

Provisions have been incorporated into the system to allow
testing of each circuit pump and for testing spray nozzle

flow during reactor operation. Pump performance can be
determined by operating the pump taking suction from the
borated water storage tank through electric motor operated
valve DH-VSA or DH-VSB and discharging through manual test
valve BS-V103A or BS-V103B and BS-V104 back to the storage
tank via the decay heat removal system test line. The suction
and discharge pressures of the pump and the circuit flow is
noted and recorded for comparison with initial and prior test

results to determine system performance.

The nozzle flow test is performed by introducing air or smoke

through the nozzle test connection, for each circuit, fitted

-
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with manual stop valve BS-V130A or BS-V130B. The air flows
through the circuit piping to the spray header in the reactor

building and free flow is confirmed by visual observation of

s

the smoke or the ribbon indicators affixed to each nozzle.

plln of the wat r contained within the“3ocdium thjgQsulfate
;:rage anks is peS

odically performed.to eksure an a equate/\

/

concentrakiﬁ//of the requxféd chemiﬁ/}s and \Sageterm
Y.

water qualx Sample_taps are fitted to each tank for this

pose.

'Emezqquv Operation

Reactor building emergency spray is initiated upon an
abnormally high reactor building pressure sensed by redundant
pressure monitors within the building. System activation is
a function of the safety features actuation system (see

System Description, Index Number 50).

Operation of the system in the emergency mode is identical
to that which has been described under "Normal Operation”,

Section 3.2 of this system description.

Additional sodium hydroxide -ami—~sedium—thriosulfate may be
added to the recirculating water during post-accident
operation, if deemed necessary. The sclution is added to the
respective storage tank from the caustic mixing tank, via the
addition pump, in the chemical addition system and then

" introduced into the recirculating water by opening the

appropriate storage tank outlet valve (s), once a water
level in the storage tank has been established.

-~ ®
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HAZARDS AND PRECAUTIONS

The principal hazard associated with this system is inadver-

tent actuation when no emergency condition exists. Such an

- -——

occurrence with the reactor in operztion or in a shutdcwn
cdnditioh could cause damage to 2quipment and electrical

wiring within the reactor building. Since manual activation

of the system is possible from the safety features actuation
panel, extreme care must be exercised to prevent this occurrence.
Also, prior to routine periodic test of the system pumps, a
visual observation of the electric motor operaéed throttle
valvesBS-V1A and BS-V1B should be made to ensure that the

valves are fully closed.
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ﬁl Pump Details

s

Identification
Number Installed

Manufacturer

Model No.
Type

Rated Sg_2d, rpm
Rated capacity, gpm (U.S.)
Rated Total Dynamic Head, ft.

Submergency required at rated
flow, ft.

Design Pressure, casing,psig
Design Temperature, °r
Lubricant/Coolant

Min. Flow Requirements, gpm

Motor Details

Manufacturer
Type.

Enclosure

Rated Horsepower
Speed, rpm
Lubricant/Coolant

Power requirements

I L Pk A T
-."il‘\-_i'f « Srre
a1l sess

TABLE 1 - e
'REACTOR BUILDING SPRAY PUMP

BS"P"M: BS‘P-lB
Two

Babcock & Wilcox, Ltd,,
Canada

SMK 6 x 8 x 13

Single Stage, Horizontal Shaft,
Single Suction, Centrifugal

3600
1500.
450
14

350
300
Oil/water

None

Westinghouse Electric Corp.
LLD Horizontal

Totally enclosed

250

3600

oil/water

4160V, Amps (Full Load)
60 Hz, 3-4

=20=
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" TABLE 1 (Continued)

Power Source (for each BS-P~1A:-4160V. Engineered
pump motor). Safety Features Bus 2-lE
: BS-P-1B:-4160V. Engineered

. Safety Features Bus 2-2E ~ -
classif-ic-ation . Level
Code N-2
Quality control 2
Seisimic R -
. Cleanliness oo
R R :
o o 196 2i0
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P TABLE 2 i
Scdium Thisolphate Storage TANK

Identification BS-T=-1 v -
Manufacturer St
Capacity-gallods
Installation
Outside diamete
kill M tefigz 4 S.5
Shell Thickness 9/16"-3/16"
J;:;gn temperature, 150
b’//,/////zesign pressure, High Liquid Level Plus
10 ft. wate
Corrosicn allowance, in. ",,None
Design C —"  ASME-1968 se&. VIII Div. 1

Code ;}dzi required_’,/”’// N?//,/’/”

Minimum TemperisurélP.

Electric heating/Source Redundant Heat tracing

= g
-~

i
/Classification Level

N-3

Seismic
Cleanlineds

vttt
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TABLE 5

COMPUTER LIST (DIGITAL)

INPUT DESCRIPTION INSTRUMENT .+« INPUT CONDITION
NO. TAG NO. FOR OUTPUT STATUS
! CHANGE
b
2924;? ES ACT A BLDG ISLN MNL TEST GPl 1X1E/RBA MANUAL TEST
e
2825E" ES ACT A BLDG ISLN MNL TEST GP2 1X2c/RBA MANUAL TEST
2826 ES ACT A BLDG ISLN MNL TEST GP3 1X3E/RBA MANUAL TEST
2827 ES ACT A 2/3 LOGIC BLDG ISLN GPl 63Z1E/RB1A, 4 PSIG
RB2A, RB3A
2828 ES ACT A 2/3 LOGIC BLDG. ISIN GP2 6322C/RB1A, 4 PSIG
RB2A, RB3A
2829 ES ACT A 2/3 LOGIC BLDG ISLN GP3 63Z3E/RBIA, 4 PSIG
RB2A, RB3A
2830 ES ACT A BLDG ISLN CHl DEFEATED 43X/RB1A & 4 PSIG
43Y/RB1A ¥
2831 ES ACT A BLDG ISLN CH2 DEFEATED 43X/RB2A & 4 PSIG ALARM {?:
43Y/RB2A - y
2832 ES ACT A BLDG ISLN CH3 DEFEATED 43X/RB3A & 4 PSIG ALARM il
3 43Y/RB3A
2833 ES BLDG ISLN SW ACT A CHl TRIP 63X2/RB1A 4 PSIG ALARM .
2834 ES BLDG ISLN SW ACT A CH2 TRIP - 63X2/RB2A 4 PSIG ALARM PR
2835 ES BLDG ISLN SW ACT A CH3 TRIP 63X2/RB3A 4 PSIG ALARM
2836 ES BLDG SBRAY SW ACT A CHl TRIP 63X/RB4A 30 PSIG ALARM :
¥
2837 g ES BLDG SPRAY SW ACT A CH2 TRIP 63X/RB5A 30 PSIG ALARM i
2838 ~, ES BLDG SPRAY SW ACT A CH3 TRIP - 63X/RB6A 30 PSIG ALARM . ‘;
— 5 i
pon :

ORI 1)

L Tal




TABLE 5 (continued)

COMPUTER LIST (DIGITA

61¢ 961

ab 0 %2l a

i

i

INPUT DESCRIPTION INSTRUMENT INPUT CONDITION
NO. TAG NO. FOR OUTPUT STATUS
CHANGE ;
2339f££ ES BLDG 2/3 LOGIC RB SPRAY 63X/RBA4A, 30 PSIG A
1‘1' RB5A, RB6A
Y
23493E‘ ES ACT B BLDG ISLN MNL TEST GPl 1X1E/RBB MANUAL TEST
2850 ES ACT B BLDG ISLN MNL TEST GP2 1X2C/RBB MANUAL TEST
2851 ES ACT B BLDG ISLN MNL TEST GP3 1X3E/RBB MANUAL TEST
2852 ES ACT B 2/3 LOGIC BLDG ISLN GPl 63Z1E/RB1B, 4 PSIG
: RB2B, RB3B
2853 ES ACT B 2/3 LOGIC BLDG ISLN GP2 6322C/RB1B, 4 PSIG ALARM
: RB2B, RB3B
2854 ES ACT B 2/3 LOGIC BLDG ISLN GP3 63Z3E/RB1B, 4 PSIG ALARM
RB2B, RB3B :
3047 ES ACT B BLDG ISLN CHl DEFEATED 43x, 43y/ 4 PSIG ALARM
; RB1B
3048 ES ACT B BLDG ISLN CH2 DEFEATED 43x, 43y/ & PSIG ALARM
‘RB2B
3049 ES ACT B BLDG ISLN CH3 DEFEATED 43x,43y/ 4 PSIG ALARM
A RB3B
3278 ES BLDG ISLN 5W ACT B CHl TRIP 63X2/RB1B 4 PSIG ALARM :
3279 ES BLDG ISLN SW ACT B CH2 TRIP 63X2/RB2B 4 PSIG ALARM
3280 ES BLDG ISLN SW ACT B CH3 TRIP 63X2/RB3B 4 PSIG ALARM
3281 ES BLDG SPRAY™SW ACT B CHl TRIP 63X/RB4B 30 PSIG ALARM



‘mh

TABLE 5 (Continued)

COMPUTER LIST (DIGITAL)

INPUT PESCRIPTION INSTRUMENT INPUT CONDITION
NO. TAG NO. FOR OUTPUT STATUS
CHANGE

3264 :§j ES BLDG SPRAY SW ACT B CH2 TRIP 63X/RBSB 30 PSIG

3265 \if" ES BLDG SPRAY SW ACT B CH3 TRIP 63X/RB6B 30 PSIG

30504 ES BLDG 2/3 LOGIC RB SPRAY 63X/RB4B, 30 PSIG

RB5B, RB6B i

3167 4 PSI RB PRESS RED CH TRIP BS-PS-3570 CH TRIP

3168 4 PSI RB PRESS GRN CH TRIP BS-PS-3571 CH TRIP-

3169 . 4 PSI RB PRESS YEL CH TRIP BS-P§-3572 CH TRIP

3170 4 PSI RB PRESS BLUE CH TRIP : BS-PS-3573 CH TRIP

04¢ 961

L L]

— - —

= it
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TABLE 5 (Continued)
i COMPUTER LIST [ANAL(I;]

L ] . . L] .
INPUT DESCRIPTION INSTRUMENT ALARM LIMIYS USES
NO. TAG NO. LO HI
0097 : % RB WIDE RANGE PRESS. BS-PS-1412-2 30 PSIG t ALaRM
1668 ' BLDG SPRAY PMP A MOT STATOR BSP-52-TE6 266F ALARM
=
1669 ':‘ BLDG SPRAY PUMP B MOT STATOR BSP-52-TEl12 266F ALARM
T 1
3
)
ii"r
O 5
=
) , BH
N ' ,i‘

> G
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