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T et : ._-actor Cc_ol?v Pump Opera.m '

1.0 Intent

To detail the verific aticns and operations reguired to start,
paera and shutdown a Reactor Coolant Pump (RCD) :

NI
.-
o

Precautions and Limitations

2.1 . To preclude Reactor Coclant Svstem
wihiich exceed the Fvu cressure-temp
a

RCS) pressure srikes
cure relaticnsh

RO
rocplredvAts of the Technical Spe itns (refer to
. Graphs Bock), do not start a RCT, 1f no cthzi RCPs are
runnihq, unless one cf the following conditicns is met:
A. A gas bunble exists in the RCS. The bubble mav be
either air, nitrogen or steam. If the bukble is in
_the pressurizer (nitrogen or steam), thes pressurizer
level must be less than $5% of span. If the bubhie
xists in the steam generators dus o £illing drained
. lecops (air), the pressurizer should be ccmpletely
filled. :
‘NOTE: Indicated pressurizer lasvel must bhe correctad .
' to take inte account temperature as per Graphs
 Book. ‘ o ' - N
OR
L) .
B. rature equalizaticn between the
: ssel dand the water in the Stea
: nstrumentation is available tp
g dgemant decision. The means and
g y cocldown as well as the time
i ' ‘ med conditioft necd to be consLQere@
g / 2.2 mho ?oTTﬁw*ﬁﬁ motor starting times must bhe cobserved under all

ﬁ',‘Iff‘ o 1. Starts should not avaerage nore than 6 per day thr umhout
A i the life of the motor. ' S

f"li .
Y . . -, L
B 2. Two successive gstarts are permitted, prc riding the motor
It - - . .
R is allowed {to coast to a top befxec1 starts..
. \ 4 b
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3. A }n.l start may be made when t'.v windings and the rotor |
core have cooled Ly running for a period of 206 minutes

te the second stert or by standing idle for a period.

£ 45 minutes. e C B

4. All successive starts may be made when the windings and
the rotor core have cooled by either running or standing
idle after.the third start for a pericd of 4 hours. -

-t

ot be maintained .
than Volume Centrol Tarx'presgﬁre, tha Mo, 1 -7
a . ives and the No. 1 seal bypass valve must be
csed to prevent backilcw of the Volume Contrcl Tank cover

r Coolant System pressure cann
r

Q0o
O O th

Do no: cpen the No. 1 sezl bypass valve unless t

turn valves are cpen & t
tial aﬂrcss the Mco. 1 zeal
al ring off the runnexr, wh
Uup .

When power is being supplied via GT-25 and GT-26, do net nor-
mally cperate mere than.one RCE. Tf it is necsssary to opesrata
twe RCPs, firet parallel the diesels onto the 480 volt buses
and then separate the 480 vclt buses from the 6200 velE buses.
8 i revs a blackcut if ths gas turkine feeder clears
ent. ' ing successzful starting cf the seconﬁ
; A 1 should be retied to the €900 volt b ses
er circunmztancss. are more than twe RCPe to be @pera“ed
on the gas turbine feeder, -

NOTE:® If power is being supplied to GT-25 and GT-26 via GT-BT,
he A acl oineg sunplied bv M-35 and . GT-36 must be con-~
the leoads Deling sunhllec LYV LS o RIS !
gidered prior to starting any RCPs.

red should
1 uld not be-

I'cvevo* the RCF is bha Yl
not excaed 400 f£it.-1bs. I
stﬂrt,‘._ o . -

. ff‘ |Q
}.-l-

Onlv cne RCP is to be startesd at any one time. It must be up
TR e ot ’ :

to speed Tor te starting another RCF.

®

egsure on the cemponent cooling side
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Ltollowing conditicons must be met prior to ‘starting a RCP:

~ N
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e et Tade

R 130 gpm Comooncnt Cool¢1g floew to the upper motor beari
e . v

| S RN 1 - — s by e :.
e 2 ‘gpm Component Cocling flow to the ’owﬁr motor
_cooler. :

YATENS

5 NOTE « 7 1‘ e £ - P13T N 3 43 3 . —
; NOTE: rzu. nce oi the "RCP MNo 1 Foarlng Co »lant Low Flow"
] .iliLm cai Berve as Vell ication of conditicns 3.1 and

: 3.2 <2 gpm Cemponent Cooling flow Lo the thermal harrier cocling
; coil. ‘ - .
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£ Ln("mh;:ndl Barrier CQCW He
alarm can serve es verificaticn of
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: NOTE: A positive AP indication (»~~10") across the thermal
: barrier can sexve ag verification of this condition.
: The seal injecticn flows need not he accuratelv sekb
4 and balanced pricr to the point of all four pumps
: being in coperation unless extendad onmeration with less
N ‘than four pumps ie anticipated. i * '

3.5 = 275 i
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3.6 An indicated szal intdect in the range. of
: 60-150°%,
A - : o ) : . . '
: 3.7 volume control tank presoure in the rangs of
% S - ‘ ‘ '
; 3.8 the Ne. 2 seal return sghandnive,
g cf the "Reactor Coolant Pump Standpipe High"
§~ and the "Reactcr Coonlant Pump Standpipe Low
1. alarms cor if cne cr both is annunciated, absence
ke e RCF No. * ahnormal standpipe level 11qnt can
. ve as verification cf this condition. :
A : .
| | o | . :
W ¥ 231, 22, 23 or 24 as'applicable.
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ST Novieal devel in the RCP motor }w\“_ u‘ 011 reservoirs. o -

it Absence of the ”RﬁaetO“ Cecolant Pump Mot
) Level" and the "Reacteor Coolant Dump Mo

e

Q b
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[
o3

h s

Odi
tor 01 v
Level" alarms or if cne or both is annunciated,
bsence of the RCP Neo, * a%wo“mvT motor oil level
.’ light can serve as verification of this condition.
j
; 3.10 = 6.3 gpm indicated No. 1 seal return flow.
3 3.11  The RCS pressure-temperature reguirements for coeration of
: the RCPs must be met (refer to Graphs Bodi). '

: &
L. G Procedure
3 4.1 Starzup N

4.1.A 'Veli?y that all initial conditions‘are met,
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seal return valve is open and there iec at least a2 100 psi
differential across the Mo. 1 seal. '

o
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3
5 NOTE: Whenever practicable, & man should he sent into
containment to inspect the hearing lift oil sys-—

, tem prior tc and during initial running of same.,
! 0il1 leaks at cther facilities have resalted 1n -
1 sericus fires. - L
R T 4.1.n - Select the noise menitor .for the RCP to be started. :
! : . . - 'fé.". R . .

; IECAE 4,1.% Verify LM“L L%A Staticon-dr Unit Auxiliary Transfor rmer _
I R - (whichever is supplving the load) t changer is in’autdﬁ
E - matic or be prepared tc raise the f“, position as the .

: RCP is started. If power ig being suoplied via G©-25
: nd GT—zE asgure that the bus section voltage is at - -
; . east €.9 K& prior to sta wrting any RCP. T ‘

% * 2%, 22, 22 or_24 as applicahle.
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r4.1.r Stai the RCP. | ‘ N PR
. .cauTion AR o ST .

L et

Intermixing of the water in an idle loop (presuming all
four loops are initially idle) with the water in the
'Reactor Vessel may cause a RCS5 temperature change. With
a sclid system this will result in a pressure transien
Be alert of same. Decrease Chulﬂ“hu pump specd and/or
increase letdown fleow on any pressure increase and vice
versa

NOTES: 1. A ERCP talkes bet
‘ come up to speed.

2. During the inrush current pe:
© dip may cause several spuri

3. The "R

4, Normal running current is:

A, Hot ~AEQOD amps :
B, Ccld, more than 1 RCP ~~ 500 amps !
C. Colm, 1 RCP only «v¥540 amps

! mposite) - satisfactory,
uld be dons at the flrsL cenven-

: ; reached 5 mils (peak to peak
¥ down the Pump. Westinghouse
300 < for further infeormation.

E EB. at the Fump Shaft - (near kottcm of pump
g0

N

[ . 1) 2t ’3 m*]c e) - satisfactory
S B Firs

51 oypurudn 1]»

'

N

T - 2). over 13 mils - balance as soon as possibl

3) At 20 mils - inform West ’nqh me. -

SR o 4) At 20 wils, shutdewn pump and infora.hcst*nqhs Bel

S IO DA R b
g g

<. - 3 .1
1, 22, 27 v 24 zs applicat:le.

v .
Lt
sop-1,3-5 ) :
] o
W ~
A \r ’




- 4.1.4 I\ionit’,: %ha rige in bearing Lo“.l. aturcs (200°F masximum)

.;
' and stator winding tCTpLI=L”TC (250°F max;mum) until
b‘ll ation is achieved.

NOTE: It is all ouab‘c for the stator winding thpC*aturs
o exceed 250°F during exntended RCP rurning with &
cold Reactocr Coolant System.

4.1.7T - Stop the bearing cil 1ift pump after the ECP has run a
’ mininmun of one (1) minute.

4.1.0 For successive starts, observe Lho motoL ctarting times
above. : :

4,1.K Clcse the No. 1 se
(@)

P . . -
_ 1 bypass valve after a Nc. 1 seal
return flow of 1 gpm R

indicated “for cach

[E5
w

NOTE: The Mo. 1 seal return flow 17111 normzlly exceed 1
gpm whenevear the RCS pressure. is greater than 1200
psig. )
4,2 VNormal Operaticn.
4,2 .A All the initial econditicns which applied to startup.apply
~ continuously to poxmﬁl operations. o
4,2.B Periocdically monitor and log all pertirent parameters..
NOTE: With respect t6 thrust bearing shoe temperatures;
_ the RCP thrusts downward at low RCS pressures’and
* upwards at hic" RCS prC%SWTCG. The. chahgesver
g . point is approximatel Ly 1500 psig.
Lo 4,2.c. The Noa'l seal-return flow should remain’lsss'than 5 gpm.
B .8 . . ) ., . | " v . .
s NOTE: - clovld the No,. 1 seal return flow exceed 5 gpm,
5 close the aprrepriate No. l-seal return valve,
K SR e ) T i
E The RCIX shou14 be taken out of service within
p 10 minutes. ' o PR
3 S 4.2.D the ROS pressure is decreased pelow 2000 psig, th
E 1 seal return flow must ke clo selv menitored. Whe
1 sezl return flow on any pump decreases to 1l gpm,
the common Moo 1 =22l byr valve mugt be opened in corder
s to rroxloo adequate cooling of the pump bearing.
: NOTE: If during opp*atlon, the No. 1 seal return flow de-
" ‘ cresges . below 1 gpm do not opnn NG, 1 &eal bypass
valve but rather monitor seal return temperatures.
nere freguently. IL temperature reaches 170°F; -

o Z"Lhﬁ affected RCP should be ghut down .,

The reason for not cpening bypas

L nd

8 at
upset conditions on other Mo. 1 sezls unne

o
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. 4.3,A  Stop ‘e RCP. Bearing lift oil‘n not oqui ed on shuté'
' down. o :

b
(93]
les)

Cooling water to the motor hearing oil ccolers should bhe
maintained for at least one~half hour after s 7

ey :“

2

4.3.C Injection water to the RCP should be flewing at 2ll
' ' 111 S

o 2 times
f;% when the Reazctor Coclant System is filled and pressurized.
B3 - : - : ) ‘ .
o te3.D Component Ccoline Flow (25 gpm) to the thermal barrier
L must be maintained until the Reactor Coolant. System
LW temperature is below 150°F '
.

_e;,ﬂﬂi

. 4.4 Frmergency Shutdown
i | . - o e
5 4.4.n Any of the following shall be causg 70X immediate shutdown.

4.4,A.1  Upper or lower motor

NOTF: In the event conponent coocling flow to the
- RCP motor hearing cil coolers is lost, it
i11 take between one (1) and two (2) min-

utum for the bearing temperature to reachn

200°F. . o -

: o - v 1. i A n oy gty == mmaom , . P .
4.4.7.2 Stato ~winding temperature = 250°9F.

NOTE: It is allowable for the statoer winding temper-
, - . . £ .

© ature tc exceed 250°F during extended RCP run-
ning with a ccld Reacteor Ccclant System.

4.4,A°3 High or low oil level alarms in the moter bearing
L Lo " - oil reserveirs.
. 1, 4.A.4 < 0,3 gpm MNo. 1 seal return flow (regardless of
a whether or not sesl bypass flow :rlsts),
3 . , _
4.4.,2.5 << 275 psi 1ndicate« AT acrobss the No. 1 seal.
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- 170°F geal iniection water temperature.

5 mils vibration ni the top of the-motor stand“

et b e a5t ¥ AN L R et L T
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4,4, 0.9 = 30 mils shatt vibration’(just-helow the counll g}g

T R . 4,4 .0.0 Rapid increase of seal return flow above 5 g@m;"

v less of a RCP, E-9 for
5. fer loss of compeonent cenl
§ inje Cf10n and comy

loss of seal in~
ing and -4 fow
ronent cmawnng’_
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