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Plant 1-eatuo Fron Cold Shutdown Condition 

1.0 Purpose 

To provide a procedure -fo hea__ of the plant from a cold 
shutdown condition.  

2.0 Precautions and iiTj;,j-ation~s 

2.1 In accordance with Tecb'-1r~c_=i SoecificatiLons the following 
items apply: 

2.1.A The reactor shall be -rai-ntained subcritical by at least1C 
1% AK/I until nomal water level, approximately 23% of 
span, is established in tLhe pressurizer.  

2.l.B The minLmum Tec~irical Sp-ecification shutdown margin (spec
ified in ?-:iaure '-'C- o7 the Graphs Book) shall be main
tained throughout.  

NOTE: T-his shutd own, marc:in will be assured if the minimum 
boron concenzra-tion is maintained above the approp-.  
riate values show-- in curve RCS-4 of the Graphs Book.  

2.1.C At least one reactor coolant pump, or RHP. pump, when con
nected to the Reactdr 'Coolant System, shall be in operation 
when a reduction is nade in the boron concentration of the 
reactor coolant.  

2.1.D The maxiJmum allow,,able zjT between the pressurizer and the 
reactor coolant loops is 3200?.  

2.1.E The auxiliary so-ay Should not be used if the A~ T between 
pressurizer and char'~na fluid exceeds 3200?.  

2.1.? The maximu~m allowvable h-ea=tup rate for the pressurizer is 
2000F per hour. A(dmi;n.4stratively it' should be limited to 
100'F/hrr.  

2.1.G The secondary side off the steam generator must not be 
pressurized above 200 ~ if the temperature of the 
steam generator- 5 hb0 1, 700F.  

2.1.H Engineered SafeguLarcs e-c-ipment must be operable prior to 
going above cold shutdown or 3500?, as applicable.  
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exceeding 200%F in the RCS.  

2-lJ Containment- amzient temrerature is graethan 5-0%F 
prior to exceeding 2000F.  

2.1. K Before exceeding 200%F the acoustic monitor must be in 
service.  

2.1.L Before exceeding'200 F the saturation alarm must be in 
service (Prodac 250) . if Satu-ration margin on Prodac 250 
in not available use the Keen.a:n & Keyes steam tables and 
the backup Saturation recorr--er-.  

2.1.m At least one pressurizer code safety valve shall be 
operable whenever the reactor head is on the vessel, 
except for hydrostatic tests. All1 pressurizer safety 
valves shall be operab-le 7, 7 rz ver the reactor is above 
cold shutdown except during Reactor Coolant System 
hydrostatic tLests and/or safety valve settings.  

2.1.N Before the Reactor Coolant System is heated above 250-F, 
the followinc chemistry spc-frications must be met: 

Oxygen - Less than 0.10 pnm 
Chloride - Less than 0.15 pp3m 
Fluoride - Less than 0.15 pc,.m 

2.1.0 The reactor shall not be heated above 350'F unless the 
following. conditions are me-t: 

1) A minimLLum ASME code approved steam relieving capability 
of 20 main steam valves shall be operable (except for 
testing).  

2) Three auxiliary feedwater pumps must be 
operabl e.  

3) A im-,iniimum of 360,000 gallons of water in the condensate 
storage tank.  

4) system piping and valves directly associated with the 
above com.-ponents operable.  

5) T-he maiLn steam stop val1 L- -s are operable and capable 
of closinq in five seccnds or less.  

6) The total Todine activi-ty1 cn the secondary side of the, 
steam cenerator shall be less than or equal to .10 uCi/cc 
of Dose Equivalent 1-131.  

7) City WIater System 'ppiung and valves directly associated 
wit rovidina backuc suuplvDI to the auxiliary feedwater 

oum ps are operable.  

2.1.P The total Q-ecific acti'-vt., of the reactor coolant shall be 
imited to0 1.-0 uCi/cc Do se- Ezuivalent 1- 131 and 100O/E uCi/cc 
for all noble gases with half lives greater than 10 minutes, 
whenever th' e reactor -Js criti---ca=l or average reactor coolant 
temperature a s areater than SQ-OOF.  
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2,. 1 Q The RCS Weatuc OLte shiall be -in accordancW.'7ith Pressure 
*Temperatu-r curve RCS-l of the Graphs Book. An administrative 
limit of 500 FE/hr. should be used unless otherwise restricted.  

2 .2 If the count teof either source range channel increases 
by/ a factor of two or more dur-incr any step involving boron 
concentration chance, the oneration must be st op~ped immed
iately and sus-cended until a satisfactory evaluation of the 
situation has been made by the Shi-ft Supervisor.  

2.3' The shutdown banks must be at the fully withdrawn position 
whenever npositive reactivity is being inserted by boron and 
xenon 'changes, reactor coolant. temo.erature change, or motion 
of part lencth- rbds or control ban~ks other than the shutdown 
banks. The follcwing exception to this rule may be applied: 
The Reactor Coolant System-i has been borated to at least the 
xenon free Shutdcwqn marcin cornsistent with the temperature 
being maintained. Refer to Figure RC.S-4 of the Graphs Book.  

2. 4 The heatup rate ror 'tne Reactor Coolant System should not ex
ceed 50'F per nrour, 'this i s an administrative limit. Figure 3.1-1 
of Technical Sp eci-fications defcines pQermnissible heat-up rates.  

2 .5 Do not ooerate mocre 'than 3 circulating water pumps during the 
May 15 to July 31 period, while heating up.  

2. 6 Following a 25 pcrn chance in reactor coolant boron concentration, 
actuate one croup of pressurizer backup heaters to permit the 
pDressurizer scDray% valves to adjust the pressurizer boron con
centration to the reactor coolant loop boron concentration.  
Verify final equalization of boron concentrations by either 
sampling pressurizer liquid scace and reactor coolant system 
or by noting that r-od movement is no longer .necessary to main
tain power level.  

2.7 Do not admit steam downstreamn of the Main Steam Stop Valves 
unless the F--,i turbine generator and main boiler feedwater 
pumps are placed on the turning gear.  

2.8 The reactor coolant pumcs must. be started, operated and shut
down in accordnance with SOP-RCS-l.  

2.9 Pressurizer __e-vl indication is calibrated for sp~ecific tem-.-D 
eratures. R Deference should he made to the calibration curves 
located on FiueRCS-3A7 and 3B of the Graphs Book to obtain 
the true level w,;hen pDressurizer temp-erature is between 70'F 
and 650'F.  

2.lO1 Steam generator level indication is calibrated for specific 
temperatures. Reference sh-ould be made to the calibration 
curves located o: Figure SP-3 of -the Graphs Book when between 
70'F and 40
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2-. 11 During secon -v plant w'amu-p, draw stem off slowly and 
regulate fee~aer additions carefullyW avoid uncontrolled 
*coolina o f the Reactor Coolant System. Steam removal -from 
the steam generators which exposes the reactor to large, 
unexpected withdrawals w-,hile the reactor coolant is at low 
temmeratures must bDe avoided. Therefore, when the reactor 
is critical: 

a) Steam must not be admitted to the main turbine, condenser 
steam dump, at-mospheric steam relief or auxiliary steam 
driven feed -Dumvn until the reactor coolant temperature 
is above 4000F.  

b) Steam must not be used to increase the main turbine speed 
above 600 rpmL~ until the reactor coolant temperature is 
at the reactor plant no-load temperature (547'F).  

c) Steam may be wvithdrawrin at any reactor coolant temperature 
to warm line's, to operate the air ejector and gland steam 
system or other auxiliary uses as directed by the Shift 
SupDervisor.  

2.12 Do not exceed 600 psig reactor coolant system pressure until 
the reactor vessel head studs have been fully tensioned.  

NOTES: 1) No pressure may be applied to the reactor vessel 
unless the vessel metal, flange and bolt temer
ature is 10'F or greater.  

2) Reactor Coolant System pressure shall not exceed 
600 psi unless the vessel metal, flange and bolt 
temperature is 930F or greater.  

3) The maximum stud elongation which may be performed 
below 93'F yet above 70'F is .015 inches.  

2.13 If hydrazine is added to scavenge oxygen during heatup, the 
demineralizers should be bypassed.  

2.14 Hydrazine shou ld not be added to the reactor coolant system 
with RCS temperature above 250'F since it is ineffective above 
this temperature. Hydrazine should not be added unless the 
volume control ta-nk gas blan-ket contains less than 0.5% oxygen.  

2.15 The Residual F-eat Removal loop suction isolation valves 730 
and 731 are pressure int erlock:-ed to prevent opening when the 
RCS is above 450 LSig,. If the valves are opened and reactor 
coolant system pressure 4ncreases to 550 psig the valves will 
close. If valve closure occurs, they cannot be re-opened until 
RCS pressure decreases below 450 psig.
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2-. 16 The W-2 swit s for saf-etyv related sys s (Safety injection 
System-, Auxi-.-,ry Coolant S- S t em , Contao LetSpa ystem, 
Contain:vent Ventilation System., Service -Uater System, Feed
water System, and Electrical Distribution Systeim) shall be 
tested, to veri-Fy the continuaity of the safety related auto
matic contacts, Drior oz the required operability of the 
associated equipment ror plant operation.  

3.0 Initial Conditions 

3.1 The -required poortions or: -Dr-warmup checkoff list, C0L-RPC-l, 
are compi:leted -Drior +to exceeding 200 0F.  

3.2 Nuclear and conventional support systems are in operation as 

required or are available -for plant startup when required.  

3.3 The reactor is sh)utdown with all full length rod banks fully 
inserted.  

3.4 The Reactor Coolant Syste-m has been filled, vented and press
urized' between 400 psig and 450 psig per SOP-RCS-9wt 
charging, letdown and low pr-?essure purification in service.  

3.5 The Reactor Coolant System -is 200'F or less.  

3.6 The residual heat -removal loo-p is in service.  

3.7 The steam generator levels are greater than 35% of span. If 

full, nitrogen blanket is being used for corrosion control.  

3.8 The reactor coolant boron concentration is at or above the 

cold shutdown concentration.  

3.9 OPS in service.  

3.10 Reset Auto S.I. by: 

A) Close the Reactor Trip Breakers. This need be done 
only momentarily and they need not be closed simul

taneous ly.  

OR 

B) If 'Reactor Trip Breakers cannot be reclosed, the SIS 
logi-c ma,,vbe reset by momentarily depressing the test 
button on the SIS lolgic tes t panel . This must be 
done on one channel at a time.  

Channel A on Safeguards initiation Panel 1-1 

1 - Depress test Button P31T1 Block and release 
2 - Depress tes: Button PSTRi Unblock and release 
3 - Verify 'Sa~eguards Train A in test annunciator is 

ext inguished 
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Channel B on Safegc:uards Initiation Panel 2-1 

1-Depress test Button PBT29 Block and release 
2 - Depress test Button PBTR2 Unblock and release 
3 - Verify Safeguards Trains B in~test annunciator is 

exting-uished.  

Verify the auto SI blocked light on Supervisory Panel 
SBF-2 extinguished.  

4.0 Pr oc edur e 

4.1 Obtain nermaission f-ro-, the Shift Supervisor to commence 
the heatUp.  

4.2 Notify plant personnel that heatup of the primary plant 
is about to begin and evacuate all unnecessary personnel 
from containment.  

4.3 Establish~containment integrity as per SOP-CB-l.  

4.4 Reinstate links and clear up Jumper Log entry, for 
preventing auto closure of the UT-ST tie breakers 
wqhich were opened during shutdown in POP-3.3: 

86P-TS-lJ 86 BU-T S- 1J 
86P -T S-2 0 86 BU-TS-2D 
86P-TS-2E 86 BU-TS-2E 
86P -T S-2 F 86 BU-TS-2F 

4.5 Lift water on one circulating water box per condenser 
and start the associated circulating water pumps per 
SOP-RW-1. No.___ 

NOTE: Normally only one circulator is required to blowdown 
steam geneiators.  

4.6 Secure the nitrogen blanket on all steam generators per 
SOP-SG-2. 31 

32 
33 
34 

4.7 Adjust steam. generator level. between 35-65% of span by 
draining or using the Auxiliary Feedwater System per 
SOP-FW-4.  

4.8 W~hen oxygen concentration is steady and below .5% in 
the VCT, establish a hydrogen blanket in the volume 
control tank per CVICS-7 and return the letdown de
mineralizers to service 

4.9 Mantain Reactor Coolant Sv-stern pressure as per curves 
RCS 1A and lB in the gr~sbook by varyingr charging 
pumIp speed and/or adjusting- letdown flow and/or adjusting 
1N'2 p.ressure.
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4.10 Start react coolant -Du-_D 33 or 34 pe OP-RCS-1.  

NOTE: Additional puir.ps na;be run as necessary but 
it should be borne in mind -Lhat it is desirable to 
draw the pressurizer bubbr'le before Reactor Coolant 
System temperature is -increased above 200'F.  

No.___ ___ 

4.11 When reactor coolant pressure is stabilized, shutdown 
the running RH?. pumD.  

CAUT-ION 

When the RCS is soi and :he RH?. pumps are shutdown, 
a pressure spike will occur due to the decreased let
down flow through HCV -13 1. 'When the pump is tripped, 
HCV-133 will have to be c--ened further to re-establish 
the letdown flow to the Drevious value.  

4.12 Place the PAB hot penetratiLon blowers in service prior 
to exceeding 15005T i-n the reactor coolant system per 
SOP-V-7. The blowers associated with the feedwater 
and steam piping mu-Lst be placed in service before ex
ceeding 2000 F.____ 

4.13 Prior to exceeding 200'F in the reactor coolant 
system: 

A. Complete the required portions of Pre-warmup 7 
checkoff list mDL-PDC-i ___ 

B. CompDlete the recuired Dortion of 3PT-V19 
"W-2 SWIT CH T ESE ING IN- CCR1. ____ 

4.14 If not previously done, place the safety injection 
logics back in service for channel I and channel II.  
"Manual Defeat S.I. Train11 AZ' Switch on SBF-2 Panel 
Returned to "normal" 
"Manual Defeat S.T. Train B" swtich on SBF-2 Panel 
Returned to "Normal" 
Keys removed from abi ove and stored in the key locker____ 

4.15 Open the High Head SI Du=-D discharge valves shut 
per 4.14 of POP 3.3. ___ 

4.16 Prior to exceeding, 250'F in the Reactor Coolant System 
or pressurizer verify plant chemistry meets the 
following Technical Specifi cation requirements. If 
concentrations are not wi-_thiJ*n specification refer to 
SOP-?.CS-6.  

Oxygen - Limited to . 10 porn. ValuLe______ 
Chloride - Limited to .15 ppm. Value______ 
Fluoride - LimLited to .15 ppm. Value______
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N\OTE: The hottest coolant in the RCS (including 
the coolant in the pressurizer) shall de
ter-mine thie RCS temoa-erature used in the 
above specification.  

4.17 Prior to exceeding 250'F start the rod drive cooling 
fans. 31 

32 
33 
34 

4.18 Establish a steam bubble in the pressurizer per 
SOP -CV CS -5.  

NOTE: Pressurizer temoDerature must not be raised 
above 2D500F unless chemistry is within 
aloal limits.  

4.19 Above 326'F verify OPS disarmed.  

''Any RCS overpressurization channel ar-med" lamnp on 
the FOE panel extinguished 

Overpressure recorder on the SFF panel shut off and 
run downscale 

4.20 When nor-mal water level (approximately 23Z) is es
tablished in the pressurizer, isolate the RHR System 
per SOP-RHR-l.  

Note: Perform applicable portions of test 3PT-V9, RHR 
interfacing check valve test. This test must 
always be done whnen RHR is finally isolated 
prior to startup and whenever RCS is reduced to 
within 100 psig of RHR system pressure.  

4.21 Place pressurizer level controller in automatic as 
per SOP-RCS-3 and adjust to maintain a level of 23%.  

4.22 Start additional reactor coolant pumps to commence 
plant heatup. Pressurizer heaters may also be used 
.to supplement the heatuop rate.  

CAUT TON 

Maintain heatup rate at or below 50'F/hr. unless 
restricted otherwise by the pressure temperature 
curve RCS-l in the Graphs Book.  

31 
32 
33 
34 
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4.23 Place at lear four Contairnnent Fan Cooler units in 
Service per SOP-CB-10. 31 

32 
33 
34 
35 

4.24 increase pressurizer pressure to 2235 psig during 
the heatuD while observing the proper pressure
temo-erature relationships recuired bycurve RCS-l 
of the Grap.hs Book.  

NO0T E:I Maintain the tem~perature differential 
between the Dressurizer and reactor coolant 
s-vstem below 3200 F.  

4.25 Befcore Reactor Coolant Systemprsueiinead 

above 1000 psig, open accumulator isolation valves 
894A, B, C and D, dc-energize the valve motor operators 
and lock their disconnect switches in the open position 
at 'MCC-36A and I4CC-363.  

MIOV 8 94 A~__ 
NOV 894B___ 
NOV 894C___ 
MOV 894D.  

4.26 Reduce letdown flow as heatup and pressurization 
continues by isolating letdown orifices as required 

so as not to exceed 120 gpm 

4.27 When No. 1 seal return flow has increased above 1 gpm.  
on all RCP's, close the !To. 1 seal bypass valve. This 
should occur at approximately 1500 psig.  

4.28 IWhen pressurizer pressure is at 19.00 p sig, verify 
that pressurizer pres sure/pressurizer level safety 
injection block has cleared. Place the high head 
safety injection 'pumpD control switches in auto if not 
previously done.  

4.29 WNhen nor-mal operating pressure of 2235 psig is es
tablished, place pressurizer pressure control in 
automatic pDer SOP-RCS-2.  

4.30 At 350'F, on the -inside of the FC-R panel , open the 
states links, disabling inadvertant OPS actuation.
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4.31 The reactor ball not be heated above * F unless: 

A . The following conditions are met in accordance 
with Technical Specif ---ications: 1 
1. 20 ASI4E Code a-DDroved Mlain Steam Safety, Valves 

operable.  

2. 3 ABFP's operable. 31 operable___ 
32 operable___ 
33 operable___ ___ 

3. Condensate Stor-age'- Tank contains a minimum of 
360,.000 gallons.(greater than or equal to 19') 

Level____ __ 

4. System piping and valves directly associated with 
afLorementioned, ooerable. ___ 

5. 4 Plain Steam stop valves operable and capable 
of closing i-'n 5 seconds or less.  

6. 2 Steam Generators capable of heat transfer. ___ 

7. Each stea-m generator equivalent Todine-131 activity 
shall not exceed .1 uCi/gm equivalent 1-131 activity.  

i#31 S/G Activity Satisfactory___ 
1/32 S/G Activity7 Satisfactory___ 
1/33 S/G Activity Satisfactory___ 
1/34 S/C Activity Satisfactory_______ 

8. City Water System, piping and valves available for 
backup supply to ABFP's. ___ 

9. The following valves are in the positions 
indicated.  

RFIR Suction -732 Locked Closed ___ 

RUR Suction - POV-731 Closed___ 
RHR Suction MOV-730 Closed___ 
RHR Hx Outlet - lKOV-746 Closed___ 
RHP. Hx Outlet - IX*OV-747 Opened __ 

RHR Hx Outlet - MO-V-899A Opened___ 
RHR Hx Outlet - X"OV-899B Opened___ 
RHR Hx Outlet - HIC'-638 Opened___ 
RHR Hx Outlet - HC\T-640 opened___ 
CCW f r om RH R -Hx - I'OV-822A Closed___ 
CCU from RH?. H1x - IKO0V-822B Closed___ 
C CW from RH?.R Hx - 820A Preset Open ___ 

C CW from RH?. Hx - 820B Preset Open ___ 

RH?.I- ti n iflow - - 1870 Opened ___ 

RHR Minif'loCW - 74-3 opened___ 
RHR Minif lo-w, - 18 69.A Opened___ 
RHR M'i niIFl1o-., - 1869B Opened ___ 

RHR Spray Drains - 864E. Closed___ 
RHIR Spray Drairs - 364F Closed___ ___
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3. The required portion of 3PT-V19 " N2 SWITCH 7 
!ESTTNTG IN CCR" HAS BEEN COMPLETED".  

Calculate a critical rod estimate or boron concentration 
-Der SOP--1RPC-3 when time permits. Adjust reactor coolant 
sysrem---, boron concentration as necessary.

NOT-E: 1) If the adjustment requires diluting below 
the cold shutdown margin depicted in curve 
RCS-4 of the Graphs Book do not dilute 
below the xenon free shutdown margin 
consistent with the existing temperature.  
Since the cold shutdown margin is based on 
a xenon free core, it is permissible to 
dilute below its value when xenon is present.  
to perfLormL a dilution of this nature requires 
prior withdrawal of the shutdown rods.

-.hen :he temrDerature at which the ECP has been calculated 
is reached; commence reactor startup per POP-l.2. if 
c-r it i--a 11ty is to be delayed until Tavg is at 547'F 
cont-inue heatup utilizing reactor coolant pumps and 
pres surizer heaters as desired.

Critical 
Criticality

N;'OTE-c: Tave should be no lower than 450'F at all times 
c-uring ciriical operation.  

Place a condensate -pump in service on recirculation 
-Der SOIP-C-2.  

!.,hen -he reactor coolant system reaches approximately 
4L00'F, secondary plant warmup may be initiated and 
the main steam isolation valves opDened in accordance 
with SOP-'4S-l.

NOTE:1 Ensure main turbine and main boiler 
fLe e d'.ater pumps are on turning gear before 
admitting steam downstream of the main 
steam;-, isolation valves.
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2)Avoid itran steam if it will signi
ficantly17 comprom~nise the Reactor Coolant 
System heatup rate.  

' P-rior to RCS exceeainh- 500'F the specific activity 
shall1 be li=Lited to: 

1.0 uCi-"/cc Dose Equivalent 1-131, and 

100/E u,.Ci-/cc for all noble gases with half lives 
g~reater than 10 minutes.  

Dose Equivalent 1-131 __ 

1Noble Gases ___ 

-10 0/B__ 

.37whe nomaloperating temperature of approximately 547F 

is achieves, place the atmospheric steam dump control 
in the autcmnatic mode to maintain 10,05 psig.  

'..38 Str l eaining operable circulating water pumps 

per SOP-RW-l1.  

NOTE: During the May 15 to July 31 period, no more 
than 3 circulating water pumps should be used.  

4.39. Establish g-land steam to the main turbine and main 
boiler feed pDump turbines and establish condenser 
vacuum per SOP-C-l.  

NOTE: This operation may require the reactor to be 
critical.  

4.40 VT-e-n suff-icient vacuum is established place steam 
d-urn control in automatic or manual pressure mode, 
and veri'y at:,o spheric steam dumps are closed and 
set for 1005 -?sig.  

4.41 DSSored 7i wil slowly come out of the RCS and 
concentrate in the VCT. It is therefore necessary 
to rjericodloally monitor the VCT H2 concentration 
anc. vent/r--iil with H2 to maintain the correct 
concentration.  

4.42 Re~er ;o "POP1-l.3 - Plant Startup from Zero Power 
ConLd-itiLonE to Full Po-wer.
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opCc=-Dlered

Date _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

T -m, e 

Cow=ents: 

shift Su-Dervisor________________
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