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SOP--4 

Auxiliary Feedw7atr Syst em prto 

1.0 Intent 

To provide a procedure f~or startu_-p, operation and shutdown of 
the Auxiliary Feedw_- ater System.  

2.0 Precautions and Li4mitations 

2.1 The local control switcn_,s fc t:he auxiliary feedwater pumps 
are to be maintalned in th-e 'Remote" position.  

2.2 The manual isolation valves on 'the recirculation line 
(BFD-51, BFD-5_3 -nd BTD-55) fromi each auxiliary feedwater 
pumnp shall be locked open prior to pump operation.  

2.3 The following are Tec'.nical Specifications requirements for 
the auxil *iary Zeedwater system whenever the Reactor Coolant 
System is heated above 350 F.  

2.3.A Three of th-e three auxiliary feedwater pumps must be 
ope rable.  

2.3.B The condensate storace tank contains a minimum of 360,000 
gallons of water (19' indiJcated).  

2.3.C City Water System piping and valves directly associated 
with providing backup supply to the auxiliary feedwater 
pumps shall be operable.  

2.4 Bach motor driven pQumD is orovided with a pressure sustaining 
control system to ore-vent the pump from "running out" on its 
curve. As the discharge oressure of the pump decreases below 
the set point o- 1200 osig, PT-406A -for No. 31 pump and PT-406B 
'or No. 33 pump will cen erate a signal that will override the 
sigrnal from the flow controllers on the Condensate and Feed
water Superv~sory Panel. The signal will operate to close 
the val-ves untl---, the pressure is restored in the discharge 
line having low pressure.  

2. 5 Observe motkorl st[_art~na -aecuirements in SOP-EL-5 when starting 
motor driven auxiliarvz feedwater pumpDs.  

3.0 Initial Conditions 

3.1 The systLem is lined .-: as ce.- COL-FW-2.



4~.1.A Assur f~a te eu~~r Ledaey reulating valves 

are at least 20% one-n.  
4.1.B Open vent valve CT-33A o n the condensate suction header.  

When water issues from vent, close the valve.  

4.1.c Onen the vent valve on the suction of each pump (CT-83B, 

CT-83C and CT-83D) . J he n water issues from vent, close 
the valve.  

4.1.D Open pump casina, ventS (-BFD-33A, BFD-33B and BF'D-33C).  

W,,,hen water issues :rom vent, close the valve.  
4.1.E' Open the vent valve on the discharge of each pump 

(BFD-32A, BFD-32B and BFD-32C) . When water issues from 

the valves, close the valves.  
4.1.F open the vent valves on the inlet to the motor driven 

pump' s flow control valves (BFD-44A, BFD-44B, BFD-44C 

and BFD-44D) . 7.7hen w.ater issues from the valves, 

close the valves.  
4.1.G Open the vent valves on the outlet of-the turbine 

driven pump's flow control valves (BFD-49A, BFD-49B, 

BFD-49C and BFD-49D). When water issues from the 

valves, close th-e valves.  
4 .l1. -T V7entC the lines to the following instrumentation: 

FC-1135S Aux. Feed P ump 31 Suction Flow 

FC-1136S Aux. Feed Pump 33 Suction Flow 

FT-1200 Steam Generator 31 Aux. Feed F 

FT-1201 Steam Generator 32 Aux. Feed F 

FT-1202 Steamt Generator 33 Aux. Feed F 

FT-1203 Steam Generator 34-Aux. Feed F 

4.1.1 Close the auxiliary feedw..ater regulating valves.  

4.2 Pump Startup 
4.2.A Motor Driven Pumps Star1tup 

4.2.A.l open the recirculation control valve for the pump(s) 

to be started.  

4.2.A.2 Start the pump(s) and regulate the auxiliary feedwater 

control valves to achieve desired flow rate to the 

steam generators.  

C AU TION' 
If the ffeed r~nc is uncovered (steam generator level 

below 15% -for mor--?e than 5 minutes with no -feed flow) 
then feed flow, -,.,hen resumed should be limited to 

150 gum nt l_ the feed ring is full (steam generator 
level ab-ove 15 hsrgurmn does not apply 

in colda s h u-t4c, 

Uncoveringc of trhe feed ring for more than five min

utCes will be incdicated by illumination of the warn

nq light- ac-:acent to the associated auxiliary 

controller. s 1 i ah t ill1um ina t es w i th s t eam 

aenerator level b!elow -5~for more than 5 minutes 
and th-e a7sscc-* a-'d- m.otor --r 4ven Aux FeedwatLer Pump 

not runn-ino.  
NOB: v'nen levels are re-established above 15%, 

-rse_ t- warning lights associated witLh the 
auxill-'arv fZeedw7ater controllers.



When flow f:rom th -e pum-p reaches approximately 
75 gpm, place the recirculation valve control 
switches. in th"Auto" position.

4.2.B Turbine Driven Purnc_ -Startup 

4.2.B.l Ensure that steam supply valves M-1 S4 n 
M4S-54 are op~en :and ermergency shutoff valves 
PCV-1310A and PCV-13l0D are open.

Open bypass aleMS-35 around main steam trap 64 
(inlet to PC.7-1139) and drain any condensate 

tromL the sta ln.once the steam line is free 
ofL condensate close valve MS-35.  

Ensure that steam traps MST-64, MST-65, MIST-67, 
MST-68 and MST-609 are lined up for operation.  

Place the turbine driven auxiliary boiler feed
water pump hand speed changer at zero speed.

4.2.B.5 Open PCV-11390 by putting the auxiliary boiler 
feed pmpcon-ol switch in the "Start" position.

Slowly increase turbine speed to maintain pumTp 
discharge pressure approximately 200 psi above 
steam generanior- pressure.  

CAUTION 

The turbine overspeed trip is set at 4500 rpm.  

Regulate the auxiliary feedwater control val ves, 
from steam driven pump, to achieve desired flow 
rate to the steam generators.  

CAUTTON: -f he feed ring is uncovered (steam 
generator level below 15%0 for more than 5 minutes 
with no fed flow) , then feed flow , wheia resumed 
should be li-itec to 150 gpm until the feed ring 
is -full (stCeam generator level above 15%) . This 
requirement 'oes not apply in cold shutdown.  

Uncoverina of" tne Jfeed ring for more than five min
u t es will 1 be'incicated by illumination of the warn
ing lig~ht adjacent to the associated auxiliary 
controller. this light illuminates with steam 
aenerat-or level below 15% for more than 5 minutes 
and thne associated motor driven Aux Feedwater Pump 
not runn-Inq.  

NOTE: Wen ~7~5are re-established above1% 

reset the %,a~.gn lights associated with the 
a;zux il1ia ry ~--::ee ,t er c on tr olle rs .  
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4.3 Normal Operat~ion 

4.3.A The system must '-e operah-1e to start and deliver feedwater 
to the steam cenerators wh.-,)Pnever the Reactor Coolant System 
is above 3500OF in accorcdance with Technical Specifications.  

4.3.B The auxiliary fewtrregulating valves from the motor 
driven Dumcs should be -,,cintained at 35% open. The aux

iliryfeedwater -regulatina valves from thetriedvn 

pump should be left- closed.  

4.3.C if the Unit is dhvow uring the winter months, the aux
iliary fEeedwater pumpvs may be used to heatL- the condensate 
storage tank as flos 

4.3.C.1 Start the m-,ot'or driven auxiliary feedwater pumps 
with their recirculation valves in "Auto" and their 
associated fedwte regulating valves closed.  

4.3.C.2 Open the special high pressure drop valves BFD-77 
(for ABFP 31) and BFD-78 (for ABFP 33) to provide 
a flow of 125 gpm -from each pump as indicated by 
FC-1135S ar~d FC-ll36S on the suction side of 
DumnD 31 and 32 respectively.  

NOTE: The flow rate to the condensate storage tank 
is extremely important in order to provide 
the maximum BTU input to the tank with min
im=u hazard to the pumps.  

4.4 System. Shutdown 

4.4.A Shutdown the m-otor driven pumps and leave their control 

switches in the "Pu-I-Out" -position.  

4.4.T3 ShutL-dow7n the turhire driven pump as follows: 

4.4.B.1 Run the turbine back to zero speed using the hand 
speed cont-roller on SCF panel.  

4.4..2 Operate 'the trip sw,.itch on the SCE panel. T h is 
closes PCV-1139, the inlet steam pressure regulat
ing valve.  

4.4.B.3 Close al1 ei n ;,uxriliary feedwater regulating valves.  

4.4.B.4 Tf the o -o s to be removed from service close 
steam suoclyi valv,.es MS-41, MS-42 and MS-54.  

=OE: Tis ;.,i1 I mke the pump inoperable.

cC.7L~~1
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