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ct o r C.coola'- f, P u i K

Intent 

To detai], the verifications an, operations re uired: to start, 
operate and shutdhwn a Reaclor Coolant Pump (RC),.  

Precautions and i ',-o-

. 1

" -. . . . . . . . . . . . . . . . .

To preclurde .Feacicr Coolant System (RCS) p-essure spikes which exceed the ECS pressure-temperature relationship 
requirements of the Te.chnical Snecifications (refer to 
Graphs Bock) , do not start a RCT, if no ct Zr RC"P- a Elre 

runnin7, unless one of the following conditions is met: 

A. A aas bubble in the RCS. The buble mayhe 
either air,. nitrogen or steam. If .the u-bble i's ..  
the pressurizer (nitr-ogen or st -eam,) , pre 
level mus-t be less than 95% of, span If the bube.... ~t 4n 1f, sCa .. .ub 
essts in the steam gencraters du_ to .fl...ling dra'ed 
loops (air), the pressurizer shou ld be comps TcJ. y 
filled.  

NOTE: Indicated .. izer le-v-el must be ccrrected 
to take into account temperature as. per Graphs 
Book. " 

OR , : 

B, There is complete temrerature equalization between the 
water in the L'eactor Vcssc. and the wa"eir in the Steam 
Generators Since ro Inst.rumentation J.s available to verify this it-is-ajudement decision. The means and soee£~ ~ dJ ?~ it~ ),-.ri co( " n T,  ea" ,c=7 

rc .cf Pr0. 1ST) cc... o, n i es-.w. 1 as the time d 1ra" , ton of the co0...ed conditio .)need to be considered.  
L~ ~~~ " __r_!t ,ec n 

The fo 7.vincr motor startine times must be obs ve ........ ~~ a~ .~ u d r all 
c irculrst ta'-c s.  

1.SLatf' should not a vra a q more than G per dcay throu hout 
t 2e life of the motor.  

2. Tv.:o successive starts are permitLted, providing the motor 
is all. 1o e7d to coast to a stop between_ starts.  

" 0 ".' • ' '.
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3. A third start may be macie when fe windings and the rotor 
core have cooled by running for a ueriod of 20 minutes 
after the seconQ start or by standing idle for a ..riod 
of 45 minutes.  

4. All successive starts may be made when the windings and 
the .otor core have cooled by either runnig or standin  

idle after. the third starL for a period of 4 hours.  

2.3 if the Reactor Coolant System pressure cannot be maintained' 
10 psi greater than Volume Control Tank pressure, the No. 1 
seal return valves and the No. 1 seal bypass valve must be 
closed to prevent backflow of the Volume Control Tank cover gas 

2.4 Do not open the No. 1 seal bypass valve unless the No. 1 seal 

return valves are open and there is at least a 100 psi differ

ential acrcss theeN. 1 seals. This wil 1prevent lifting the.  

heal ring off the runner, which can cause the seal ring to 

hang up.  

2.5 When power is being supplied via GT-25 and GT-26, do rit nor

mally operate more than one RCF. If it is nec ssary D operate 

two RCPs, first parallel the diesels onto the 430 volt buses 

and then separate the 080 vclt buses fro:r. -he 6900 vol buses.  

This will prevent a backcut if the gas turbine feeder clears 

on overcurrent. Following successful starting ef the secon-: 
RCP, the 480 volt buses should be retied to the 6900 volt buses 

Under no circumistances are-more than two Res to be operated 

o. the cgas turbine _e-, 

NOTE: if power is being supplied to OT- 2, and T-26 via GT-BT, 

the loads bein su nplied by GT-35 and G.-3 6 must be con
sidere& prior tco s..=tarting any Cs 

2.6 Whenever the RCP is barred over, the torcue required should 

not exceed 400 f-t.--bs. if exceeded, the RCP should not be 
started..  

2.7 Only cne RCP is to be started at any_ one time. It mist be up 

to speed .o. t str tj.r- another RCP.  

2.8 8 h_ ,- .. allowable pressure on the component cooling side 

of the thermal barrier is 225 psig.
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." . .. oi~lo g conditions mu st be met prior to 'starting a RCP 

. 50 gjpm Component Cooling flow to the upper motor bearin 
cooler.  

5 ., gpm Component Cooling flow to the lower motor hearing 
cooler 
NOTE: Absence of the "RCP No. * Bearing C Low Flow" 

a.% r a g - Lo -. vl 
Poalar, can ' as , ia of conditj.nq c._ and 
3.2.  

3.3 25 gpm Component Cooinc flow to the the="al barrier cooling 
coil.  
NOTE: Absence of the flthermal Barrier CtW Hreader Low low" 

alarm can. serve as verificatiocn of this conditicn.  

3.4 6-130 c'p -eal Ijection flow.  

N OJT: A positive P indication ( 10.") across the thermal 
_ _=_ can serve as verii .( ,-I tn oF this conc:.:-o.  

The seal injection flows need n acc.rtel se 
and balanced prior to te point of a!! four pumps 
being, I p u-nlss ext ........ operation w 4th less 
than four pumps is anticipated.  

3.5 -- 27., nsi indicat-ed across the No. 1 sea!.  

3.6 An indicated seL in-ect-n temperature in the range of 60-3 50 C 

3 An inCicated vblume control tank pressure in the range of 
15-60 psig.

3.8 Norml leve n the No. 2 seal return standmi.e.

NOTN: AbIse"c of the "Reactor Coolant Pump Standpipe lich' 
Lev.l" and the "Reactor Coolant Pump Standpipe Low 
Leve' a]_arms or .f one cr both is annunciated, absence 
of the RCP No. * abnorma standpi.pe level light can 
serve as ver.iLfiTca-ion cf this condition, 

2 . 23 or 24 as anPiecable 

So -I. 3-3
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' , iD th~. h r--I- motor ,ea . oil reservoirs.  

. ,: Ab'"e - of the "Reactor Coolant Pump Motor Oil High 
Ldhte ';e,-:,a ctor Coolant Pump Motor Oil ow 

Level" alarms or if one or both is annunciated, 
a.sen.ce of the RCP o.- anorm.l motor oil level 
light can serve as veriTfication of this condition.

0 . 02 qpm indicated No. 1 se..al return flow.

1 The RCS pressure--emp.e--ature reauirements for oneration of 
the R Ps must be met (refer to Graphs look) 

4.0 Proccdure 

4 . 1 Sta-rtvm 

4.lA Verif.. that all in-tial conditions are met, 

4.1.B If the No -1 seal return flow is less than I gpm, oaen 
the No. I seaj bypass valve.  

ClkU' I ON 

Do not open the No. 1 seal bypass valve unless the No. 1 
seal return valve is open and there is a- least a 100 psi 
differential across the No. ! sea'.  

4.I.C Start the- Dearin L.t Pump. The behairc lift oil mist 
be directed to the upper thrust shoecs at a minimum pressure of 500 pSi (hite li4ht -crmis-ivc) for two (2) • 

minutes prior to startinc the .RCP.  
N.E. W.henever .ractcable, a man should be sent into 

containment to inspect t.h bearin -r lift oil sys-.  tern nrior t- and during initial runninc of same.  

Oi) leaks at other facilities have resulted in 
sericus fireS 

4.1.n Se.ect th, ncise mot- for the RCP to e started.  

4. 1. Verif that the Stationi-r Unit Auxiliay Transformer 
(wh7chever is t_ su.pving the load) tar changer is in auto

matic or be prepare. tc raise the tan. position as the 
rCP is started. I- power i. being J ..... vi, ' 
and GT-26, assure that the bus section voltaqe is at 
least 6 9 KiV prior to St-Irt;a any RCP.  

-1, 22 23 o.r '. as ....., "I-.e.



''1 
I 
1 

~ ~i 

WI 

LI 

'.4 

I 
1* 
'~1 

I

4lJ

NOTGjS : I. A RC]- takes between 18 and 20 seconds to 
come up to speed.

2. During the inrush current period, the voltage 
dip may cause several spurious ala:rms.  

3. The '"Reactor Coolant Loop No. * Low Flow 
Channel Trip" alarm will clear just crior to 
the RCP current returning on scale.  

4. Normal running current i s

A. Iot '400 amps 
B. Cold, more than 1 EFCP -500 amp-Is 
C. Cold, I RCP only I'l540 amos

... G Monitor th, RCP vibration, With) a hot ,CS the follow ing 
values should rot be exceeded: 

2-. Vibration at the Framc - (top of motor stand) 

!) At 3 mils (peak • to peak composite) - satisfactory, 
but s b "on- at t1e first conven
ient cpiortunitv.  

2) If vi ar t i- n has reache- re mis (peak to peak 
comneoste) , shut down : 7-e m-um CS :. Wes 7ztinghouse 
should be informe fC,. fur the r information.  

la t cn a.t the c,.. Purj Shaft - - (near ttCm"' of pump 

I) At 2.3 mi. (peak to p,) ccmes:ite) - satisfactory 
but _a... should be done at first op.portun ity 

2) Over 1.3 mils - balance as soon as possible.  
)At 20 m.l.s inform Westinghouse. .  

4) At 30 mil s.utd wn purmp an0 inform et I-.Ingh-;"o-'

2• .2 ".? p-:z

Sop-b., 2-

Stay" the R-P.  

CAUT.ION

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 RCS temperature change. With 
a solid system this will result in a pressure tr,seurt, 
Be alert al. same. Decrease chargin pumpn speed and/or 
increase letdown flow on any pressure increase and vice 
versa,
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4.~1 IfMoni±L9 the rise in hearing to turs (200'1 maximum) 
and stator winding temperature (250 F maximum) until 

stabilization is achieved.  

NOTE: It is allowable for the stlator wind:inq temperature 
to exceed 25fieF during ex-tended RCP urning with a 

cold. Reactor Coolant System, 

4.1.1 Stop the .earing oil lift pump after the RCP has run a 

minimum of one (1) minute 

4.1 .J For successive starts, obsere the rotor start Ing ties 
above.  

4,1 .ir Close the. No. 1 seal bypass valve after a No. I seal 

return flow of 1 gpm is indicated -for each RCP.  

NOTE: Th-e ITo. 1 -e.1 return flow will 1c__llv exceed 1 

gpm whenever the RCS pressu.-e is greate-- t n 1500 
psig,.  

4.2 Normal 0Oc ration 

4. 2.A All the initial conditions which apr'Lir to s tart. arlv 

continuously to. normal operations.  

4.2.B Periodically ncrt'cr and lo, all prertinent parameters.  

i\101 With respect to thrust bearinc shoe tempe tatur e; 
the R,  thruss . domward at low RCS presures an 

upwards at hi.h RCS pressures. The, chahgeover 

point is appro::imately 1500 ps go 

4.2.C The No. I seal return f low should remain less than 5 
gpm.  

NOTE: S1ou...d the No. 1 seal return fow eceed 5 gpm, 

clos- the a'rm No, 1 "-sel return valve.  

Tc. RO Cshould be taken out "rf service within 

3.0 minutes, 
4.2" " "t-e eressuire rs decreased below 2000 psig, tht 

4n2 cD R C p re s s u re.. .

RCP No° 1 seel return flow must be closelv monitored. Whoa 

the No.-I sea. re t,.. rn flo- on any pump decreases to 1gpiq, 

the co.m,.fOl No, I !,eT bx'_2-s, valve mMust he opene in order 

to provide adeguate flow for cooling of the pump'bearingo., 

NOTE: If d.ring operation, the No. 1 seal return flow de

creases below 1. gprm do riot c,,',u No. 1 tea1 bypass 

valve but rather mo:itor se-a' return temperatures 
more freuently. If temperature reaches 1 7 0 'Fp 

t, alle.to OP- P,, RCP should be shtu: d, 

The reason for not cpe2 n.. (j bypas< is. that tit w.1, 

uinset conditions on other No s ... ..  

SOP-.. -
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top e ROc. Bearing lift oil not- required on shut
down.  

4.3.B Cooling water to the motor bearing oil coolers shouild he 

maintained for at least one-half hour after shutc(i,:wn.  

4.3.c Injection water to the RCP should be flowing at all times 
when the Reactor Coolant System is filled and pressurized..  

4. 3 D Component Cooling' Flow (25 qpm) to the thermal barrier 

must be maintained until the Reactor Coolant System 
temperature is below 150]F.  

4.4 Tmhercv Shitdown 

4.4 A Any of tlhe following s.all !.e cause -ia t. hutdow~.  

4.A.A.1 Uipper or lower mwtor 20..in. tit'erature 200°F 

NOTE:, In the event componenft cooling flow to the 
RP motor boaring oil ccc ors is lost, it 
will take between one () anrd two (2) min
utes for the bearing te...t. ure to reach 
200F.  

4.4.A. 2 Stator winng teoratrre ... 2H. 01 .  

NOTE: It is allowable for the stator windinc .temper
ature to e-rceed 250F during extendec- RO run

ning with a ccd Reactor Coolant System.  

4.4A :. 3 Higrh or low oil level alarms in the motor bearing 
oil reservoirs.

4.4. 5

0,3 gpm No. 1. sea! return flow (recardlcss of 

whether or not seal bypass flow er'-ists).  

- 275 osi indicated AP acrdhs the No. I seal. '

4 4. A.G 170o{, sea7 S ct on water te.-erature.  

4, A .A. V " mile vi> -- o at the top of the motor stand.

4 .4 A- - 30 mils shat vibration (jus't beow' the coupling)

4.4.A.9 Rapid increase of sea. returr flow above 5 gem.  

4.4 .,E Shut down the RCp in accordance wi-,,h step 4.3.  

4 .4 C Refer to - for loss of a RCP, r-9 for loss of seal in
-jecti, -1 5- for ss of component cooling and. E-4 for 
combine o S. of sel 2njection and com-ponent cooling.  

SO?- 1.3-7"
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