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0
Plant Cooldown from Zero Power Condition

to Cold Shutdo-n Condition

1.0Puos 

To provide a procedure for shutdown of the plant from the hot 
shutdown condition to the cold shutdown condition.  

2.0 Precautions and Limitations 

2.1 The shutdown banks must be at the fully withdrawn position 
whenever positive reactivity is being inserted by boron or xenon changes, reactor coolant temperature changes or motion 
of part length rods or control banks other than the shut
down banks. The following exceptions to this rule may be 
applied: The Reactor Coolant System has been borated to 
at least the xenon free shutdown margin consistent with the 
temperature being maintained. Refer to Figure RCS-4o 

2.2 Before cooldown below 5001F is initiated, the Reactor Cool
ant System must be borated to the cold shutdown margin shown 
in Figure RCS-4 of the Graphs Book. Makeup must be at 

* the same concentration as that required for cold shutdown.  
Refer to SOP-3.2 and Figure CVCS-lA or lB of the Graphs Book.

2.3 Following a 25 ppm change in reactor coolant boron concen
tration, actuate one group of pressurizer backup heaters 
to permit the pressurizer spray valves to adjust the press
urizer boron concentration to the reactor coolant loop concentration. Verify final equalization of boron concen
trations by sampling pressurizer liquid space and reactor 
coolant system. If cooldown is in progress, pressurizer 
spray will be utilized to maintain equilibrium.  

2.4 The followina requirements are imposed by the Technical 
Specif ications . • 

a. At least one reactor coolant pump or one residual heat.  
removal pump shall be in operation when a reduction is 
made in reactor coolant system boron concentration.  

b. The cooldown rat6 of the reactor coolant system shall 
not exceed the requirements of'curve RCS-lB in the 
Graphs B-ook.  

NOTE: By administrative cohtrols the cooldown rate 
should be limited to 50'F/hr.  
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2.5 During cooldown, all steam generators should preferably 

have their Main Steam Stops open to assist a uniform cool

down of the loops.  

2.6 The reactor coolant pressure must he maintained in accord

ance with the Pressure-Temperature Curve (Figure RCS-IB 

in the Graphs Book).  

2.7 The Reactor Coolant pumps must be started, operated and 

shutdown in accordance with the provisions of SOP-i.3.  

2.8 The residual heat removal loop must not be placed in ser

vice until the reactor coolant temperature is below 3501F 

and pressure .is below 450 psig.  

2.9 If the reactor coolant temperature exceeds 200'F, the re

sidual heat removal loop s4fculd not be removed from service 

unless at least one reactor coolant pump is in service.  

2.10 Pressurizer level indication is calibrated for specific 

temperatures. Reference should be made to calibration 

curve RCS-3A and 3B of the Graphs Book when between 70'F 
and 650'.  

2.11 Steam Generator level indication is calibrated for specific 

temperatures. Reference should be made to calibration curve 

RCS-IA and lB of the Graphs Book when between 701F and 547'F.  

2.12 If the reactor vessel metal temperatures are to be reduced 

below 93%F the reactor vessel head studs must be relaxed 

,. such that the maximum elongation is less than or equal to 

" .015 inches and pressure limited so as n,ot to exceed 600 psi.  

The studs mus tsbe fully detensioned and pressure reduced to 

atmospheric.-dbfOre temperatures- of the reactor vessel flange; 

head or bolts drops below 93'-F.  

2.13 Part length rods should be left in the fully withdrawn pos

ition unless shutdown is for refueling, in which case they 

are to be fully-inserted.  

2.]. If it is intended to open the Reactor Coolant Systemidegas

sing per SOP-8.1 should be accomplished.  
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C. The Cool wn rate of the pressuriz *shall not exceed 
200F/hr. Administratively it should be restricted 

to 1001F/hr.  

d. The maximum allow iable /\T between the pressurizer and 
.reactor coolant loops or spray fluid is 320'P.
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3.0 Initial Condt 

'3.1 The reactor is 

3.2 Reactor Coolant

sUbcritical.  

System is in the hot shutdown.condition.

4.0 Procedure 

4.1 Fully insert the shutdown rods.  

4.2 Increase the reactor coolant system boron concentration to 
the cold shutdown margin and reset the blended makeup con
trols for the new concentration.

4.3 When time permits, sample containment atmosphere for radio
gas and particulate in preparation for containment entry, 
pressure relief and/or purge.

4.4 Commence plant cooldown by dumping steam to the condenser.  
The atmospheric steam dump system should be used if the con
denser is not available. The cooldown rate should not ex
ceed 500F/hr. The Technical Specification limit is indicated 
in curve RCS-lB.

4.5 Transfer charging pump control to manual and start additional 
charging pumps in manual as necessary and gradually increase 
pressurizer level to approximately 85% of span.  

NOTE: As cooldown progresses, pressurizer level indicatiorm 
should be corrected by use of the temperature compen
sating curve RCS-3A and 3B in the Graphs Book.  

4.6 Maintain steam generator levels within the range of 35 to 65% 
of indicated wide range span by means of the auxiliary feed
water system.  

4.7 De-energize all pressurizer heaters and mqnually control the 
spray valves to decrease pressurizer pressure. Maintain 
pressure within the limits of pressure temperature curve 
RCS-1B of the-Graphs Book. Maximum allowable cooldown 
rate of the'pessurizer is 2000 F/hr. in accordance with the
Technical Specifications.  

4.8 If necessary, degassing may be conducted during the cooldorn.  
Refer to SOP-8.1.  

4.9 Adjust letdown flow as necessary to maintain 75 to 120 gp'm 
to insure maximum purification rate while cooldown is in 
progress._
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When preseizer pressure decreases ow 1900 psig, man
ually bloV the coincident Low Pressurizer pressure/ 
pressurizer level safety injection actuation signals, 
Place the control switches for the Safety Injection 
Pumps in "PULL OUT"

4.11 When reactor coolant pump No. 1 seal flow decreases to less 
than 1 gpm on an, operating reactor coolant pump, open the 
No. 1 seal bypass valve 246.  

NOTE: This will occur at approximately 1500 psig.  

4.12 Decrease pressurizer pressure as necessary during subsecuent 
cooldown.o 

4.1.3 When pressurizer pressure decreases below 1000 psig ener
gize and close the accumulator isolation valves 894A, B, 
C and D. When the accumulator isolation valves are closed, 
de-energize their motor operator by opening their respective 
disconnect switches at MCC-26A and ICC-26B.  

4.14 As steam generator pressure decreases, adjust the steam jet 
air ejector steam supply bypass valve MS-10 to maintain ap
proximately 1.00 psig steam pressure at the air ejectors ifz' 
the condenser is being used for steam dump.  

4.15 When vacuum in the main condenser can no longer be maintaine., 
it can be broken and the main steam isolation valves closed to isolate the secondary plant.  

4.16 If not previously done, secure turbine gland seal steam when 
vacuum is broken. Shutdow.zn any unnecessary circulating water 
pumps.

4 .17

CAUTION 

If liquid release is in progress, maintain circulators in 
service to provide dilution flow per discharge requirements.  
Notify Unit No. 3 Operator to adjust outfall gates as required.  

Continue cool Own using the atmospheric steam dump system.

Ti 
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4.18 When reactor coolant system pressure decreases below 450 
psig and temperature decreases *below 350OF place the RHi 
system in service per SOP 4.2.1.  

4.19 Open all three letdown orifices 200A, 200B and 200C if not 
previously done.  

4.20 Adjust letdown backpressure controller PCV-135 to raise let .
down line pressure betw.een 400-440 psig.  

POP-3. 3-4
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When RHR purification and recirculation has been established, 
collapse the pressurizer steam bubble per SOP 3.4.

4.22 Continue plant cooldown using the RHR system. Operate 
Reactor Coolant Pump 23 or 24 and open the spray valve as
sociated with that pump to obtain a uniform cooldovm of 
the reactor coolant system and pressurizer.  

NOTES: 1) The idle reactor coolant pump should have its 
spray valve closed to prevent short. circuiting 
of the spray fluid.  

2) The auxiliary spray valve to the pressurizer 
should remain open with the normal charging 
valve closed.  

4.23 When steam generator temperature is at approximately 250'F, 
place the steam generators in wet or dry layup, as desired, 
per SOP-3.2.  

4.24 The reactor coolant pumps should he run as long as possible 
to ensure uniform cooldown of the reactor coolant system 
and pressurizer.  

4.25 When RCS temperature is below 200'F, defeat automatic safe
guard actuation by lifting leads from Terminal 2 of relay 
SIR1 and SIR2 or blocking the controls of master relays 
SI-I in safeguards Racks G3 and G5.  

4.26 If shutdown is for refueling, fully insert the part length 
rods.

4.27 When the desired shutdown temperature is achieved-, secure 
as many auxiliaries as possible.

4.28 

4.29

NOTE:: If the reactor vessel metal temperature is to be 
reduced below 930 F, the reactor ves!sel head studs 
must be relaxed such that the maximum elongation.  
is le. "than or equal to .015 inches.  

Maintain the plant in the cold shutdown condition per 
POP-3.4.  

If the reactor coolant system is to be drained, refer to 
SOP-I.2.
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