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R . ror-1.1 |

§w§3”“  ' plant Heatup From Cold Shutdown Condition

1.0 Purpcse

To provide a procedure for heatup of the plant from & cold
shutdown condition. '

2.0 Precautions arnd Limitaticns

Lo 5.1 1In accordance with Technical Specifications the following
’ L items apply: ; :

2 1A The reactor shall be maintained subcritical ky at least
- 1% A K/K until normal water level, approximately 23% of
span, is established in the pressurizer. o .

s

"2.1.B  The minimum Techhical gpecification shutdown margin (spec-
- ~ified in Figure RCE-5 of the CGraphs Bcok) shall ke main-

tained throughout.

NOTE: This shutdown margin will be assured if the minimum
boron concentration is naintained above the approp-
riate values shown in curve RCS-4 of the Graphs

Jé,"f~ 4 - ' Rook. o . Lo
o “2.1.C At least one reactor coclant pump, or RHR pump, when

cennected to the Reactcr Ccolant System, shall be in
operation when a reduction is made in the boron ccncen-.
tration of the reactor coolant. : S

The maximum allowakle /\T between the pressurizer and
the reactor coolant lcops is 320°F. '
The auxiliary spray should not be used if the A T between
pressurizer and spray fluid exceeds 320°F. o o
The maximum allowable heatup rate for the pressurizer is o
_ 200°F per hour. Administratively it shculd be limited to
. -100°0/hx . : :

The secondary side of the steam generator must not be
pressurized abcve 200 psig if the temperature of the
steam generator is below 70°F. : : ;

RCS heatup rate shall nct exceed 50°F/hr. for temperatures

2t or below 220°F. TFor temperatures above 220°F it shall.
not esxceed 100°T/hr. ' ' o
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2.1.K

2.1.M
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Containment Integrity must be established prior to -
exceeding 200°F in the RCS5. : _ '

RCS pressure shall not exceed 500 psig for temperatures
below 220°F. )

At least one pressurizer code safety valve shall Le
operable whenever the rcactor head is on the vessel,
except for hvdrostatic tests. All pressurizer safety
valves shall be operable whenever the reactor is crltlcal°

Before the Reactor Ccclant System ig heated ahove 250°F,
the following chemistry specifications must be met:

Oxygen ~ Less than 0.10 ppm
Chloride - Less than 0.15 ppm

Fluoride - Less than 0.15 prm

{ &

‘The reactor shall not ke heated abovo 35C0°F unln the

following cenditions are met

1) 2 minimum ASME code approved steanm relievino cfp il-
ity cf 20 mein steam valves shall ke overable (cxcept
for testing). . _ _ o g

2) Two of the Lhree auxiliary feedwéter-pumps_must ke

operakle.
¥

S 3) A minimum of 360,000 gallens of vator in the ccnoen-

sate stcrage taﬂk.

4) System piping and valves directly associated with
" the akove components operable.

5) The main steam stop valves are operablée and capable
v of clesing in five seconds or less.

6) The total Todine -activity of I-131 and I-133 on the
: seconﬂa*v side of the steam oenerator shall ke less

than cr egual to .15 ucCi/cc.

7) City Water System piping and valves directly asscc-

iated with providing backup supply to the auxiliary
feedwater pumps are operakle.-
The total specnf:c acthlty of the rcactor coolant, ex~
cluding tritium due to nuclides with half lives &f more -
than -30 minutes shall not exceed ¢0/E uCi/cc, whenever o
the reactor is critical or average reactor coolant temo—
erature is oreater Lhdn 500°F
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If the com‘xatc of either source ra‘:”channel increases
by a factor of two Or more during any step involving bBoren
,concentratlon change, the cperation must be stopped immed-

iately and suspended until a satisfactory evaluation of the
situaticn has been made by thu Uatch Foreman.

The shutdown banks must be at the fully withdrawn positicn
whenever positive reactivity is being inserted by boron and
xenon changes, reactor coolant temperature change, or riotion
of part length rods or contlo bhanks other than the shutdcwn:
banks. The following cmception to this rule may be applied
The keactor Coolant uVSL€F has been borated to at least the
senon free shutdown margin censistent with the temperature
being maintzined. Refer to Figure RCS-4 of-the Graphs
Book. ' ‘ ' S

The heutup rate for the keactor Ccolgnt System should not .
exceed 50°F per hour. This is an administrative limit, the

Tecqnlcal %pec1f1catlcn 11P1L is 100°F/hour above 220°F.
l
The reactor ccelant preqsure-must he alptawnea in accerdan
with the pressure-temperature heatup curve (Ficure RCS-1A
of the Graphs Book) . _ .
. ) - . B . i
. . - ) +
Folloxlnﬂ.a 25 ppm change in reactor.ccolant boren concentrat-
ion, actuate one group of pressurizer backup heatcrs to permit
the pressurizer spray valves to adjust the pressurizer boron:
concentraticn to the reactcr coolant loop boron concentration.
Verify final equalizaticn of boron concentrations by either

*samp71nﬂ pressurizer liguid space and reacter coolant system

or by noting that rod nmoveme nt is no lo 1ger necessary to main-

tain power lLveJ

Do not admit steam dCVﬂ Lleam of the Maln Steam Stop Valves
nless the main turbine generator and main hoiler fe@avauer
pumps are placed cn the turnlpc gear.

‘A

'The reactor coolant punps must be started, operat d and sth—A‘

cown in accoxcaﬂce with OP 1. 3

Pressuriz er_lgvcl indication is calibrated for upec1flc tpw
eraturecs. Reference should be made to the calibration curves -
located on Figure RCS-3A & 3B of the Graphs Book to cbtain the
true level when pressurizer temperature is between 70°F and

6.)0 F. : ‘ _ L - .

Steam aonerat01 l&vcl lndlﬂatlon is CallLraied for Specwflc
temperatures., Reference should he made to the calibraticn -
curves located cn Figure SP-1A & lD cf the Gthhq Book when
between 70°F and 547°7F.
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Do not exceed €00 psig rcactor coclant sy rstem pressure .u

ure is being done.

puring secondary pldant warmup, draw steam off slowly and.

regulate feedwater additions careiully to avoid uncorn-
trolled cocling of the Reactor Coclant System. Steam re-

noval from the steam generators which exposes the reacter

to—largo, unexpected, energy withdrawals while the reactor

~coovlant is at low tempcra+urev must be avoided. Therecfore,

when the reacter is critical:

a) Steam must not be acdmitted tc the main turbine, con-
" denser steam cdump, atmospheric steam relief or auxiliary
steam driven feed pump until the reactcr coclant temper-
ature is above 400°F. ’

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

c) team may be withdrawn at any reactcr co colant temperature

to warm lines, to operate the air ejeltor and GTanc steam
system or other uuYLllary uses as directed by the W.E.
til

T

the reactor vessel head studs have heen fvll) tenSlOWEQ.
NOTES: 1) No pressure w“v be applied to . the reactor vessel
unless the ves sel metal, flange and bolt temper-
ature is 70°F or gleatLl '
; o~ .
~ 2) . Reactor Coolant System prcssurc shall not exceéd
. . 600 psi unless the vessel metal, flange and holt
“temperature is 93°F cr greater. '

3} The maximum stud elongation which ray be perLorwed
below 93°F yet above 70°F is .015 inches.

'If hydrazine is aadcd to scavenge oxygen -during heatup, the
- demineralizers should be bypas sed . oo :

Hydracire should not . be added to the reactor -ccolant systen
with RC. temperature abovo 250°F since it is ineffective
akove this temperature. Hydrazine should not be added unless
the volume control tank qus blanket Lonta1ns less than O 50
oMygen.

The Startup'checkbff list should be completed as this pioced~,f

F)
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Initial Conditions . T : it

H

The required system checkoff lists have Beén completed.

Nuclear and conventional support systems are in operation
as required or are available for plant startup when recuired.

The reactcr is shutdown with all full length rod banks fully
inserted. '
The Reactor Coolant System has been filled, vented andé press- -
urized between 400 psig and 450 psig per SOP-1.1 with charg-
ing, letdown and low pressure purificaticn. in service.

\

3.5 The Reactor Coolant:System i's 200°F or less.

3.€ The residual heat removal lcop is in service.

3.7 The gteam generator levels are greater than 35% of span.
~ If full, nitrogen blanket heing used for corros;on contrcl,

3.8  The reactor coclant boron concentration is at or abcve the
ccld shutdewn concentraticon.: ‘

n
-~
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Procedure . | ' .

%t 4.1 obtain permission from the Watch Foreman to cdolymence the
N heatup.. y o
i ‘

4,2 Notify plant personnel that heatup of the primary plant is
‘ about to begin and evacuate all unnecessary personnel from
containment. : :

4.3 Fstablish containment integrity as per sop-10.6.1.

4.4 Lift water on one circulatiny water box per cocndenser and
start the associated circulating water pumps per SOP-2.3.1.

QPR

NOTE: MNormally only one circulater is reqguired to bhlowdown
' ' steam generators.

4.5  Secure the nitrcgen blanket on all steam generators per
~ sop-8.Z. g : ’ ' '

am generator level between 35-

4.6, RAdjust ste €52 of span by drain-
ing or using the Auxiliary Feedwater System per scp-2.1.23,
' 4.7 canple the reactor coclant system for dissclved oxygen, chlor-

ide and fluoride concentration. If concentrations are not:-

within specification (oxygen < .1 ppm, chloride = .15 ppm,

fluoride = .15 ppm) refer to SOP-8.1. ' - '

. = 4.8  When cuygen concentration is kelow 0.1 ppm, estabklish a ¢

. hydrogen blanket in the volume control tank per SopP-8.1
S and return the letdown demineralizers-to service.

Start reactor ccolant pump 23 or 24 per'SOP~l;3,

MoTE: Additional pumps may be run as necessarv but it should
: " be borne in mind that it is desirable to draw the - -
pressufizer steam bubble before Reactor Coclant System -
temperature is increased-above 200°F.. - : o

When feactér coolant pressure ig stakilized, shutdown thév
running RHR pump. : A -
CAUTION o, _
: - c _ : , ) , ,
~ When the RCS is solid and the RHR pumps are shutdown, a press-— .-
- ure spike will occur due. to the decreased letdown flow through -

Hev-133. When the pump 1s tripped, HCV-133 will have tc be. -
opened further to re-estal:lish the letdown flow to the previcus
value. : : - e
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4,16

4,18

4.19

4.21

- When normal water level (appro imate‘v 23%)

:4;2Q;

Place the PAB hot penetration blowers in service prlol to
exceeding 150°F in the reactor coolant system per SOP~11.3

‘The blowers associated with the feedwater and steam piping

wet be placed in service before exceeding 200°F.

If noL prcv1ously done, place the safety injection logics
sack in service for channel I and channel IT by installing
the lead lifted from the automatic master relay. Refer to
POP-3.3 for terminal location. :

Prior to exceeding 250°F in the Reactor Coclant y stem or

pressurizer verify plant chemistry meets.the following Tech-~
nical Specification requirements. '

Oxygen less than .1 ppm
Fluorides less than. .15 .ppm
Chlorides less than .15 ppm

Establish a steam bubBle in the pressurizer per SOP-3.3.

NOTE : Prossﬁrizer temperature must not ke raiséd above
250 F unless chemis tly ie within allowable limits.

in the p} cqur zer, isolate the RER System pe

Place pressuv1zer lcvel controTler in dutomatlc as per '
sor-1.5  and aujust to maintain a level of 23% ' o

Start\additional reactcr 0oolant pumps to continue plant
heatup. Pressurizer hcatcr may also be used tc supplement
the hoatup rate. - S o ' '

CAUTION

Maintain heatup rate at or below 50°F/hr. " Technical Spece 
ifications 11m1tq heatup rate to lOO ¥/hr - -

Pl ce at ]ea%t four Contaﬂnment Fan Cooler uhits in sexxlce.ﬁ

Increase Dreqqurvzcx pressure to 2235 psig during thp heatuu“
while observing the proper pressure-temperature relat1on°h1bs

_requlred by curve. RCE-1A  of the CGraphs Booh.

NOTE: ‘Maintain the tempcvaFuLe differential bctween theé -
pressurizer, and reactor coolunt system below 3“O°F

Reduce letdeown flow as heatup and pressuriz atlon continues

by 1so]atinn letdown orifices as Leoulred 50 as not to
cncoc 120 gpm.

pOP-1.1-7 | S
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Before Reactor Coolant: System pressure- is increased above
1000 psig, open accumulator isolation valves 894A, B, C
and D, de-energize the valve mctor operators and lock
their disconnect switches in the open position at MCC-26A
and MCC- 268. - SR

4,23 Prior to exceodlnq 2)0 F qtart the rud drive coollnc fans.

4,24 When Mo. 1 seal return flow has increased above 1 ¢pm on
all RCP's, close the No. 1 seal bypass valve. This should
occur at approximately 1500 psig

4,25  When pressurizer pressure is at 19C0 psig, verify that press-

R urizer preesare/prebsur17er level safety injection block has
cleared (permissive light cxtlngul ched) and place the High
Head Safety Injectlon_pump control switches,ln Auto.

L g
b

4,2¢ When ncormal operetlng prejsure of 243“ psig ig cstabll
place pressurizer pressure control in automaelc per SOF-

.
L.é.

/.. . 4.27 The reactor shall rot be hedted above 350°F unless the follow-
v _ing conditions are met in accordance with Technical Spec-
s o o ifications: : - : : :

» - . S N SR
1) A minimum ASME code approved steam relieving capability
of 20 main steam valves shall be operahkle (cxXcept for
Lectlng) : o : '

Two of the three auy111ar} feedmater pumbc must be oﬁ erahle,

BN S
N

3). ‘A minimum oF 360, OOO callons c‘ water in the condensate
storage tank. ' : S '

4) _System piping and valves directly asscciated t7ith the-
‘above components operable. : :

5) . The main steam stop valves are operablc and capable of o
closing in five seconds cor less. : . SR

. ¢) Tbc total Ioalne activity of I-131 ané I 133 on thc :ec-1
: - . ondary € ifle of the steam generator ‘shall be less than or .
equal to .15 uCi/cc.

o 7 igitv Water System piping and valves directly associated
RS with' plO‘lanq backup eupplv to the auxiliary feedwater -
S pumpq are operable. ' '

"

o]

POP~1,1-

-




4.28 Calculate a critical rod estimate or !!kon cencentration

; per $OP-15.4 when time permits. Adjust reactor coolant

:}Q% fA' N " system boron concentration as necessary.

NOTE: If the adjustment requires diluting below the cold
shutdown margin depicted in curve RCS-4 of the
Graphs Book dc not dilute below the xenon free shui-
down margin consistent with the ezisting temperature.
Since the cold shutdown margin is based on a xzenon
free core, it is p(lﬂl"“lbl@ to diluie kelow its
value when xencon is present. To perform a dilution
of this nature requires prior withdrawal of the shut-
"down rods ' :

‘4,29 When the temperaturec at which the ECP has been calculated ig
reached; ccmmence reacter startup per POP-1.2. If criticality
‘is to he delayed until Tavg is at 547°F continue heatup util-.
izing reactor coolant pumps and pressurizer heaters as desire

4,20 Place a conden ate pump in service on re ci culaticn per
sop-2C.2.

R _ 4,31 When the reactor cooldnt gyctem reaches apﬂrO"w tely 400°F,
S secondary plant warmup may be initiated and the Pil_ stelan
.1solatlon valves oHencdvln accordance with sOP-18.1.

NOTES: 1) Ensure main turbine and main boiler feedwater
o . pumps- are on turning gear before admitting steam
( ;} o - downstream of the main steam isolation valves.

_ . ) »2) Avoid withdrawing steam if it will_significantly'
Lo o ' cempromise the Reacter Coolant System heatup rate.

" When the reactor is critical, increase reactor'power as des-
ired to assist plant heatup. S - :

" NOTE: A POMGY level of approxXimately 2 Y 107 6 amneveG“
will start to ada smn51ble heat. ' : :

When normal. operatlng Lenperature of approxlmatelv 547°F 1s
. achieved, place the atwoapherlc steam dumo centrol: 1n the
o automatlc nodp to walntaln 1005 p31q.

Start all rematnlng opnrable c1rcu,a,1ng water pumps pe; ‘ L
uOP‘>3 1. ; . I o N

POP-1.1-9 - I
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- ' 4.35 Establish gland steanm to the main turbine and main hoiler -
feed pump turbines and cstablish condenser vacuum per S0P-20.1.

- : . ‘ S -
4 NOTE: This operation will require the reactor to be critical.
y 4,36 When sufficient vacuum is estabklished place steam dump con-
" trol in auvtomatic or manual pressure mode,.and verify atmcs-
pheric steam dumps are closed and set for 1005 psig.
4.37 Refer to POP-1.3 -~ Flant Startup from Zero Pcwer Condition to
Full Power. :
i
P
1
. F
’gﬁ" .. - | * ~
&
e
3 : ;
| s ) P
4 i L l ‘,




