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EMERGENCY CORE- COOLING SYSTEM ACTUATION

t

1'0-'INTRODUCTION

The Emergency Core Coollng System (Englneered Safeguards) is

comprlsed of several sub-systems, namely.

Accumulators

ngh ‘Head Injectlon

Low Head Injectlon S

Contalnment Spray

Due to the complex1ty of these systems and the variance in the - - .
actlons requlred of the operator dependlng upon the type of loss
of coolant acc1dent flve separate emergency procedures have

been developed whlch deal w1th loss of coolant acc1dents.

ThlS procedure descrlbes the actions whlch automatlcally occur
when ‘the englneered safeguards are automatlcally actuated

These actlons are 1ndependent of the nature of the cause. Further,
it tells the operator how to verlfy proper occurences, remedy
fallures and ascertaln what type of loss of coolant ac01dent

has occurred.

Emergency Procedures 2A, ZB, 2C and 2D descrlbe the further
actlons to be taken follow1ng determlnatlon of the cause of

the loss of coolant.




‘“‘_NOTE.f Each condltlon 1s annuncmated separately by the Flrst Out N

2 0 DESCRIPTION OF CONDITIONS

,YCOne of the follow1ng plant malfunctlons has occurred requlrlng Of"

;ﬁithe 1n1t1atlon of the Englneered Safeguards.l

_A) LOSS OF COOLANT TO CONTAINMENT

*fB) STEAM GENERATOR TUBE RUPTURE

-gfc)f STEAM BREAK'

-'?INDICATIONS T0_OPERATOR
'-ngny one or more of the follow1ng can cause the automatic"actuation

dof the englneered safeguards systems f'

o ngh Contalnment-Pressure (2 p51g)

ff‘COlnc1dence of Low Pressurlzer Pressure and Level (1700 ps1g

'f“}and 59)

Fg_ngh Steam Llne ZAP (100 PSl)

»:”Vzero load to 20% load and thereafter ramped to greater than

O

T;llO% of full steam flow at. 1008 load 001nc1dent w1th low Tavg-"

<‘54l°F or Low Steam\Generator Pressure-<:600 p51g)

Annunc1ator.

IMMEDIATE AUTOMATIC ACTION

-"?t Unlt trlp (refer to Emergency Procedure E- l)

*CVMaln feedwater 1solatlon as follows. ‘ -
:Afj;Closure of main - feedwater regulators (FCV 417 FCV—427

| ch 437 ‘and FCV-447). | |
fB;ﬁ”Closure of maln b01ler feed pump motor operated dlscharge'

M'N valves (BFD 2 21 and BFD —2- 22)

afvci' Trlpplng of maln b01ler feed pump turblnes (due to 1tem B)

llﬂdf'Startlng of the emergency dlesel generators.. Both of the

k'serv1ce water bypass gates w1ll open 1f an undervoltage'

'-_jgccondltlon ex1sts on either bus 5A or 6A.._: TI'AT"
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'A'ngh Steam Llne flow (greater than 40% of full steam flow from"




' e ,'4:' 4 Stripping t.all’480 volt load breaker‘xcept MCC 26A and
N VVfﬂMCC\ZGB' MCC 24 w1ll also be excepted 1f out51de power is
vapfgﬂ j;-gxﬁbnot lost. In addltlon, all non-safeguards, automatlc start-.

'Lfyiﬂlng equlpment fed by the 480 volt buses w1ll be locked out

g*;‘and all the 480 volt tie breakers w1ll be opened

;1‘:f{v}TQ”IF OUTSIﬁE'POWER IS"AVAILABLE (both<5A’and 6a energized),'the*iﬁy

' 5*,7480 volt bus supply breakers w111 remaln closed and the dlesel _

;generators will just 1dle.

fg~IF OUTSIDE POWER IS LOST (elther BA or 6A. de energlzed), the

'afhl480 volt bus supply breakers w1ll trip and the dlesel generatorﬁ
'f}f{output breakers w1ll close.: The follow1ng 1nterlocks NUSt be g~'
;:fsatlsfled for each dlesel generator breaker to receive a
ff?tc1051ng 51gnal- | o
’*QZA.f;No faults. on the.respectlve diesel generator output bus.

ax;T%?B;' No faults on the respective 480 volt bus.

ﬁufhci~ ReSpective 480 volt bus has received.a load-breaker Strip-

h plng 31gnal or an undervoltage condltlon ex1sts on the bus.j‘

'fffD;‘ Respectlve dlesel generator has attalned output voltage.""‘
| ‘4.5 A}Contalnment "Phase A“ 1solatlon actuated.. | »
1[ 4;6fg?Isolatlon valve seal water supply valves open (1410 and 1413)

)7*.4;7'lgConta1nment ventllatlon 1solatlon actuated.

;i»p4:8f}jThe follow1ng safeguards valves are sent openlng s1gnals.f
"‘ﬁ;A._vRes1dual heat exchanger motor operated dlscharge valves nglﬂ

';ﬂ(Mov-746 and MOV-747) . L ) | N
ui“~"Res1dual heat exchanger component coollng dlscharge‘valvesf?f”

"(Mov-ezzA and MOV—82ZB)

hl"ngh head safety 1njectlon llne branch valves (MOV—856A,

'1;;'M0v-856c, MOV-856D. and MOV-856E, cold leg lnjectlon llnes):;_‘

-------------
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’ Boron ‘ectlon tank dlscnarge val.s (MOV"‘.L331, MOV-1822A,
fI,MOV—1822B and MOV-1821) L | o

IiAccumulator dlscharge Valves (MOV-894A, MOV—894B,_MOV-894C

" and MOV-894D) .

iv-1209, V- 1302 v-1305)

‘i,Serv1ce water for fan cooler unlts (TCV 1104 and TCV—llOS)

'°‘i}Fan‘cooler unit charcoal filter inlet ualves'KV+1294,'V-1297,0;
S~ 'y-1300, V-1303, V-1306). |

‘PbFan cooler unit'Charcoal fllter outlet valves. (V-1293, v-1296, .

' Serv1ce water for the dlesel.generatorsv(TCV—1176'and.

1_,TCV-1176A)

The

follow1ng valves are sent c1031ng s1gnals-

Fan cooler unit Normal flow path outlet valves (V—1295 V- 1298,5

- v-=1301, v—13o4 v-13o7)

B.

THE

: Serv1ce water to conventlonal plant (FCV-llll and FCV- 1112)

;:Startlng of the component coollng booster pumps.

FOLLOWING EQUIPMENT WILL START IF:

480 VOLT BUS® 2A IS ENERGIZED

AHl.E No; 22 ngh Head Safety Injectlon Pump (1f 1t falls to

'7'start, an alternate start;SLgnal.w;ll;bew;nltlated.:'4

. from-bUS 33) . ,' = . » | I 'j ~-“ﬂ | .

i:f?.f No. 23 Fan Cooler Unit

”Vd;d3f*,No; 22 Service Water Pump, if it is selected for the

"Inuclear header (1f it is. selected but falls to start,

‘5‘jff an alternate start 51gnal w1ll bellnltlated from bus 3A)

\Jjﬁb; 22 Component Coollng Pump B

I.VOLT BUS 3A IS ENERGIZED:

24 Fan Cooler Unlt.

: Nog 21 Re51dual Heat Removal Pump.5;f'

.I"ffzﬁ;’ Naivzi Auxiliary Feedwater Pump.7“Al'
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ES;nuclear header (lt it 1s selected but falls to start,

,‘ﬁgﬁan alternate start 51gna1 w1ll be 1n1t1ated from bus: .
. sz); : , -

: No. 23 Component Cooling Pump..

“VOLT BUS 5A IS ENERGIZED

25 Serv1ce Water Pump, 1f Q is selected for the.

zvfﬁlfﬂ'NO- 21 ngh Head Safety" Injectlon Pump (1f it falls to'

‘17?5Head Safety Injectlon Pump to the No..23 hlgh head

'7f¥'header will close)

:1:5;[ 480

| F7fstart the discharge valve (M:O. 851B) from No. 22 ngh

No. 21 or 24 Service Water Pumpf(whichever‘ls selected
"ffffor the nuclear header) ﬁf”i ‘?é_auffdvi - ?_A

Z‘No; 21 Fan Cooler Unlt. = |

S‘No; 22 Fan Cooler Unit.

No. 21 Component Coollng Pump.

VOLT BUS 6A IS ENERGIZED

S.}start, the dlscharge valve (M.O. 851A) from No. 22 ngh

23 ngh Head Safety Injectlon Pump (Qif it fails to w‘

Lft'Head Safety Injectlon Pump to the No. 21 hlgh head

" header will close) |

'S‘No; 23 or 26 service Water Pump (whlchever is selected
:ﬁxfor‘the nuclear header. o |

- No. 25 Fan Cooler Unit.

No. 23 Auxiliary Feedwater Pump.:-f"

No. 22 Residual.HeattPemoval Pump.ﬁ

”11;;*THE COMPONENT CQOLING. PUMPS WILL. ONLY RECEIVE AUTOMATIC START *

.}.SIGNALS IF OUTSIDE POWER WAS NOT LOST.




. 'l‘he’ 'main tu,ine—generator DC emergenc’bearlng oil and seal

loil pump w111 start.

' 4,13 'IF THE CONTAINMENT HIGH-HIGH PRESSURE (28 PSIG) SIGNAL IS INIT- f

' . IATED, THE FOLLOWING WILL OCCUR:

?-ffﬂfA}"No. 21 Contalnment Spray Pump will start (480 volt buS 2A)

' and-lts assoc;ated dlscharge valves w1ll Open (MOV-866A

* ":;3~ana.Mov—8665)

. No. 22 Containment Spray Pump will start (480 volt bus 6A)
" and 1ts assoc1ated dlscharge valves w111 open (MOV—866C

"‘and,MOV-866D)

"NZ_Containment "Phase B" isolation actuation.af-v

ﬁ-;Steam 11ne 1solatlon valve closure (MsS= l 21 MS- 1 22

| f;t.MS 1-23 and Ms-1-24).

" 'E. IF NOT 'CANCELLED WITHIN TWO MINUTES OF SIGNAL INITIATION,

414

' NaOH WILL BE ADDED TO THE SPRAYAFLUID VIA VALVES 876A AND

};_8763;

iIf ‘high steam llne flow ex1sts, a. steam llne lsolatlon valve
" closure w1ll be 1n1t1ated (MS- l 21 MS l 22 ‘Ms- l -23 and |

5+MS-1—24),

’_The Unlt No. 2 Central Control.Room air conditioner swaps to

i the "Inc1dent = Out51de A1r Flltered Mode" and the Unit No. 1

>"“Z'rCentra1 Control Room air condltloner swaps to the "Internal"

"ffl:mode of operatlon (dampers A and E close and dampers B, C and

':”&ffD open for the Unlt No. 2 A1r Condltloner)

e

{f01l pumps and the" b01ler feed punmp turblne DC emergency bearlng __fd




| 50 IMMEDIATE OPERATOR ACTION

“frﬂisalfﬂfVerlfy that all required. automatlc actions have occurred The

'thfllst for th1s ‘verification, and it should be conducted as des—
‘“gcrlbed by the follow1ng'f
‘T;A;;,Bus voltage and electrlcal dlstrlbutlon is checked at .
: ?;ithe electrlcal panel. Dlesel operatlon may be checked
EJQ at elther the electrlcal panel or the safeguards panel.b
‘*{Correctovalve status 1s determlned as follows. Rev1ew
’lhthe Brlght Dim status llght panels (5) ALL LIGﬁTS |
fd'SHOULD BE BRIGHT. If any llghts are dlm, ascertain the"
-;ifvalve tltle and-required position (by reading status
~::;llght name plate), go to the correspondlng valve sw1tch
vand operate the switch ln direction . requlred.
"ﬁ:c;*=Correct pump, fan/breaker operatlon is verlfled by the
uhf@ﬂred-green llghts located either above the control sw1tch
;or,prOVlded on the safeguards panel. The llght 1nd1cat-‘
n‘;ions on the safeguards”panel should be reviewed as-they
'TprOVide a localized status of the entirersystem. If any.
;;_pump, fan/breaker fails to»operate'as reduired in section
__,}4 i to.4 15.of this procedure’ go to its correéponding
“:jcontrol sw1tch and initiate prOPer actlon._,~
.3;;D,jﬂThe Central Control Room Air Condltloner ‘status can be

"iverlfled at the air condltloner damper panel in the rear’

: ;hfof the control room. . All damper llghts should be brlght.

E2-7

\“ﬁjﬂillst provxded by items 4. 1 to 4.15 should-be used as a cheCk“f‘ :




5;2g{3If a quCk review of the process 1nstrumentatlon 1nd1cates }_’

"3“;7a true loss of coolant acc1dent has occured (as opposed to '

‘":ﬁlan 1nstrument or’ power supply fallure caused SI s1gnal),

Aﬁ§sound the emergency evacuatlon Slgnal (rapld puls1ng sound)
fOllows. ,4_.5 ' : N
w"30 second blast.

?‘Announce over the P.A. System.

aff"Thls is a Site Emergency All non—watch personnel

'preport to the assembly areas." = .ﬁ'"‘

.¥;r£<C;y}30 ‘'second blast.

iNOTE~f“;f tlme does not practlcally permit: performlng
'ﬁjthls step at this tlme, it may be delayed ’The
'maln 1ntent in performlng thlS step early is to
tt,gstart mov1ng plant personnel to a common.locatlon_

"ﬁ*{so that accountablllty procedures may start and

"ft'so that personnel w1ll be readlly avallable”to n

:H;the Emergency Dlrector.'>




3]f§ﬁ3 Determlne the type of emergency condltlon us1ng the follow1ngf-

1nd1cat10ns.

'A LOSS OF COOLANT TO CONTAINMENT

l.ffDecrea51ng pressurizer pressure.

~f?2{ﬂ‘Decreasing pressurizer level.

3. Increasing Containment pressure;irx“r
-%,f4;f'InCreasing Containment sump level.
;VQT,S;.;Increasing.Containment activity.{w

. 6. Rising or normal Steam Generator pressure.

””%fn.B;j]STEAM GENERATOR TUBE RUPTURE .
”'”ij;ls_ Decrea31ng pressurizer pressure.
"f2¢d Decrea51ng:pressurlzer level.
‘j;3.ﬂ;No change in Containment conditions.
:xr4;f'increasing level in cne'Stean Generatcrrbﬁfﬁ

j;S;t Increasing Steam Generator'pressure.‘-v.
xu:fé.;.ngh Steam Generator Blowdown act1v1ty...
f7a7{' High Alr Ejector dlscharge act1v1ty.

' C. ' STEAM BREAK

* . STEAM BREAK UP_STREAM OF MAIN STEAM LINE ISOLATION VALVES
fllaiinecreasing pressurizer.pressure;: o AR

VJZZL;:Decreasing-pressurizerileVei. |

“JB,s‘iow'TfAVG.' |

‘ ffdf 4{i:increasing Containment pressure<ifr5reak is inside

Z{ Coﬁtainment. o v S

”35‘17N6 changenin,Containment-actiVity.

’ffydétf;LoN pressure in the affected Steam Generatcr.

3‘Low 1evel in the affected Steam Generator.

vfff'e;j‘Steam Flow-Feedwater Flow mlsmatch 1n the affected ‘

':”¢'Steam Generator.

CE-259




.72, Decreasing pressurlzer level. - ' 0 i

A:TSTEAM BREAK DOWN STREAM OF MAIN STEAM ISOLATION VALVES

1. Decrea51ng pressurlzer pressure...:”

3. Low. T-AVG.

4."ANo change in Contalnment Condltlons. o
f;5;~1Abnormally high steam flows in all Steam:Geherators;
6. -Low steam.generator pressure in all Steam Generators.

7. Low level in all Steam Generators.

.. CAUTION

.. ‘UNDER NO REAL LOSS OF REACTOR COOLANT TO CONTAINMENT CONDITION

Siiﬁ»SHOULD THE CONTAINMENT SPRAY ADDITIVE (NAOH) ADDITION BE

"f”fCANCELLED. THE NAOH IS REQUIRED FOR IODINE REMOVAL AS WELL

.. AS TO NEUTRALIZE THE ACIDIC EFFECT OF THE BORATED WATER COMING

 FROM THE REFUELING WATER STORAGE TANK, BORON INJECTION TANK AND |

"«‘NOTE:j IF THE NAOH ADDITION 1s INADVERTENTLY CANCELLED, IT MAY.

-1:THE REACTOR COOLANT SYSTEM.

f! BE INSTITUTED BY OPENING 'THE SPRAY ADDITIVE TANK OUTLET

VALVES (876A-876B) BY USING THEIR CONTROL SWITCHES

“5.AW1th regard to power supplles, the follow;ng should be done.'
le}' If out51de power 1s supplylng the 6900 volt and 480 volt
‘9.ﬂf;buseS. , ';I' ’ L l'_g'A |

;:ff l;f'Trlp the reactor coolant pumps‘if"the ReactorrCoolant.

' "System pressure drops below 1000 p51g or if a decrease
in reactor coolant pump flow is noted. o
‘:“;ZQﬂ'Have the 480 volt supply breakers for the llghtlng

'.iAtransformers closed by the Conventlonal~Plant NPO.

L E; 3}f:Have the 480 volt supply breakers for all. the motor

R control centers closed by the Conventlonal Plant NPO.
- UE-2-100
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4, Ha\.the Conventional Plant NP‘e establlsh the main
turblne ~generator lube and seal oil systems from the

AC pumps. ~Re-establish the b01ler feed pump lube oil
system from the AC pumps. Shutdown the DC emergency

bearing and seal oil pumps. Re—energlze the battery

chargers.

5. Shutdown the emergency diesel generators. Have the
NPO-Rover verify that they are aligned for subsequent
automatic operation (refer to step 4.41 of procedure
DP~11 of the Detailed Procedures Book, Part IV of the
Operations Manual)

If the emergency diesel generators are supplying the 480

volt buses, extreme care must be exercised while adding

loads. The normal maximum ratlng of each emergency diesel
generator is 1750 Kw. The loadlng may be 1ncreased to

2000 KW if the WF SO approves (thls 1s a 2000 hour ratlng)

Dlesel.loadlng is indicated on the safeguards panel

l.. Re establlsh component cooling to protect the Reactor
Coolant Pump seals if the emergency is due to anythlng
but a major loss of coolant to contalnment acc1dent.

2." Have the 480 volt supply breakers for the llghtlng
transformers closed by the Conventlonal Plant NPO. .

3. - Have the 480 volt supply breakers for all the motor
control centers closed by the Conventlonal Plant NPO.

4. 'Have the Conventlonal Plant NPO re—establlsh the maln
turblne-generator lube and seal 011 systems from the AC
pumps. Re- -establish the b01ler feed pump lube 011
system from the AC pumps. -Shutdown the DC emergency
bearlng and seal 011 pumps.' Re~ energlze the battery

chargers.
5.“,Have the NPO- ‘Rover report to the Dlesel Generator Room
to monltor dlesel-generator operatlon. - He should pay

partlcular attentlon to the fuel. 1nventory

2
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"L[t_“CAUTIONS

- 5

-THE DIESEL FUEL OIL ‘SUPPLY PUMPS ARE POWERED FROM MCC' S 27

ffﬁAND 29. THEY MUST BE RESTORED WITHIN ONE~HALF HOUR FROM

TJTHE TIME THEY WERE STRIPPED FROM THE BUS IF THE EMERGENCY'L
"DIESEL 'GENERATORS ARE RUNNING. |

“ THE BORIC ACID STORAGE TANK HEATERS ARE SUPPLIED FROM MCC
27, 1T MUST BE RESTORED WITHIN TWO HOURS FROM THE TIME
'f'IT WAS STRIPPED FROM THE BUS.

'"OTHE DC EMERGENCY BEARING AND SEAL OIL PUMPS MUST BE SHUTDOWN

ﬁg;WITEIN TWO HOURS OF THEIR STARTING TIME IN ORDER -TO PRESERVE
f,THE BATTERIES. IF AT ALL POSSIBLE, THE AC MAIN AND.BOILER
-~§fFEED PUMP TURBINE OIL_SYSTEMS SHOULD BE ENERGIZED:PRIOR.TO .
Y~SHUTTIEG DOWN THE DC PUMPS. MCC'S 22, 23, 24 AND 25 ARE
V’REQUIRED TO SUPPORT THE AC OIL SYSTEMS. |

' WHILE INSTRUMENT AIR IS NOT REQUIRED FOR 24 HOURS (TO

. SUPPORT THE WELD CHANNEL AND CONTAINMENT PENETRATION
 PRESSURIZATION SYSTEM) IT IS DESIRABLE TO HAVE IT FORT_

. SUPPORT OF MISCELLANEOUS ‘VALVE AND INSTRUMENT OPERATIONS.
 MCC'S 24 AND 29 ARE REQUIRED TO POWER THE INSTRUMENT ATR

" SYSTEM. -

'}:IF DIESEL NO. 22 IS IN SERVICE,'BOTH OF ITS OUTPUT BREAKERS

"}L(EGZA AND EG2B) MUST BE CLOSED IN ORDER FOR ALL SAFEGUARDS-

x”iIAEQUIPMENT SERVICED BY DIESEL NO. 22 TO OPERATE IF ONLY -

'ff_ONE OUTPUT BREAKER HAS CLOSED IT Is PERMISSIBLE 0 CLOSE

”TATHE 2AT3A TIE BREAKER FROM ‘THE ELECTRICAL PANEL.@

CE-2-120 -
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6.0 SUBSEQUENT ACTION . . " o o

| . . -

1 :G;ib{,If the control board 1nd1cat10ns (as per step 5. 2) 1ndlcate-_

iﬁ{,:ei ¢‘Ffﬁ;f:A;; A loss of coolant to contalnment - refer to Emergency

i '“;f'_iﬂ';iff;»ff Procedure 2A.- | T

-v?fE.iiA steam- generator tube rupture-- refer to Emergency'
;'Procedure 2B. |

‘ﬂ?vA steam break up stream of the main steam 11ne 1solatlon

'jvalves - refer to Emergency Procedure 2C. '

'7“A steam break down stream of the main steam llne 1solat10n

' ;;}f{f;rff valves‘- refer to Emergency Procedure 2D,

. o
€ s
e ! Sh
N - b
¢
1
.
g
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'LOSS OF COOLANT TO CONTAINMENT .. -

INTRODUCTiON

,}ﬁf:Follow1ng actuatlon of the englneered safeguards, the operator
*f:followed Emergency Procedure E-2. o , _ —

Fﬁf:After verifying all automatlc actuatlons, he proceeded to

determine the nature of the emergency. If the conclusion is -
that the emergency was due to a failure of the Reactor Cool- °

1'“ant System (either large. or small) the follow1ng subsequent
~ operator. actlon is required. :

;ilUnless spec1f1cally noted as being'otherwise, all indicators

requiring observation.and switches requlrlng manipulation are -’

- located on the safeguards panel

,ﬁ:ﬁ_For the purpose of thls procedure, 1t has been assumed that _
- either the GWF. or the WF has reported to the Control Room and - 2,

... has undertaken the role of .Emergency Director. Addltlonally, o

- it 'is assumed that the emergency evacuation 51gna1 has been ’
 sounded. :

| OPERATOR ACTION FOLLOWING A LOSS OF COOLANT ACCIDENT O
' CONTAINMENT ,

1 INJECTION PHASE

- s

. . . |3
2 l l Prlor to resettlng the Englneered Safeguards s1gnal
‘diil; Set the control sw1tches'for the Containment Fan"
7. Cooler units' charceal filter valves, inlet and
.“outlet, to the "OPEN" position (V-1294, V- 1293, -
-, - Vv-1297, Vv=1296, V-1300, V-1299, V- 1303 V- 1302
,-;”V-l306 V-1305)
k*:'ZiﬁfSet the control sw1tches for the Contalnment Fan55
Lo e o Coolerxr units' normal flow path inlet valves to
Sl et ST Y the "CLOSE' position (V-1295, v-=1298, V-1301,
S i V=1304, V—l307) L .
Set the control switches for'the Containment Fan -~ .

“ ‘Cooler. units' service water by-pass outlet temp-
i.erature’ control valves to the "OPEN" p051tlon ' ‘
vQ(TCV-1104 and TCV-1105) o L
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4, Set the control switches for the service water flow

control valves to the Conventional Plant to. the
"CLOSED" positien (FCv-11l1l1l and FCV-1112).

: , 5.” Have the Nuclear Plant or Rover NPO set the control | 3

e w e Ui o switches for. the service water flow control valves

S to the diesels (FCV-1176 and 1176A) to the open
position. These switches are located in the Diesel
Building.,.

These actions will prevent the valves from moving out of
their requlred position when the Englneered Safeguards
Signal is reset.

N Place all three high containment pressure safety
injection bistable trlp switches (located in
protection racks Bl, B9 and A9) 1n the trlpped
pos1tlon.

ThlS action will prevent inadvertant reactuation of the
injection phase of the engineered safeguards following
the Engineered Safeguards Signal being reset.

.+ :2,1.27 Reset the Engineered Safeguards signal by pressing both
o of the "SI RESET" buttons. This action can only be suc-
cessfully accomplished after two minutes have elapsed
since 51gnal initiation.

CAUTION .
IF SUBSEQUENT TO  RESETTING THE ENGINEERED ‘SAFEGUARDS
SIGNAL OUTSIDE POWER IS LOST, THE REQUIRED EQUIPMENT
MUST BE MANUALLY RESTARTED BY ITS CONTROL SWITCHES.

- 241637 Compare the flows in the four high head safety injection

' c¢old leg injection lines. If any one flow is approx-
1mately twice the others, this is indicative of a break
in that injection line. Isolate that injection line by-
closing its motor operated stop valve (Loop 21 - MOV-856A,
Loop 22 - MOV-856D, Loop 23 - MOV-856E or Loop 24 -
MOV—856C)

2.1.4 - If the break is small (RCS pressure > 400 psig), then:

1. Cool the Reactor Coolant System by Steam Dump. to
the condenser or atmosphere in case of a blackout.

2; - If after 15 minutes the Reactor Coolant System
pressure is above 170 psig and no low head flow
injection is indicated, shutdown one Residual
Heat Removal Pump (ACS panel) 1f both are runnlng.

]

E-2A-2




3. If after two hours the Reactor Coolant System o
*»E'pressure is above 170 psig and no low head flow , . - =
" is indicated shutdown the operating Res1dual Heat ' SR
\ Removal pump (ACS panel).

B 4. Perlodlcally check, by Residual Heat Removal pump' N , !
. - starts, to see if low head injection is possible. : !

|

!

*fEZal,S}O‘If Accumulator»pressures are less than 250 pSig.close'
v . .." their isolation valves (this will require re-energizat--
- ion of the valve motor operators) when time permits. [3'

.. 2.1.6 - If the Engineered Safeguards Signal is accompanied. by a’
- " High~High Containment Pressure.Signal, the Containment .
' .. Spray Signal must be reset, by means of the two reset
. buttons. : :

© ' CAUTION

.~ IF THE ENGINEERED SAFEGUARDS SIGNAL IS NOT ACCOMPANIED
... BY A HIGH-HIGH CONTAINMENT PRESSURE SIGNAL, THE OPERATOR
- MUST REMAIN ALERT FOR A DELAYED RISE IN THE CONTAINMENT-
... - PRESSURE. IF THE CONTAINMENT PRESSURE REACHES THE HIGH-

... . HIGH SIGNAL ACTUATION LEVEL AFTER THE ENGINEERED SAFE-
~.”" GUARDS SIGNAL IS RESET OR IF HIGH RADIATION, ON MONITOR:

.+ - ~R-10, IS DETECTED IN CONTAINMENT (REGARDLESS OF THE: X
"+, ~ CONTAINMENT PRESSURE), THE OPERATOR MUST START THE SPRAY.

7. PUMPS AND OPEN THE MOTOR OPERATED DISCHARGE VALVES ‘
"fjJ-MANUALLY BY USING THEIR RESPECTIVE SWITCHES.

Lo CONT. SPRAY PUMP NO. 21 - MOV-866A AND MOV—866B
e CONT. SPRAY PUMP NO. 22 - MOV-866C AND MOV-866D

‘f;IF NaOH IS TO BE ADDED, THE SPRAY ADDITIVE: TANK DISCHARGE.
svaALVES (876A AND 876B) MUST BE OPENED. .

JZC'IF PHASE "B" CONTAINMENT ISOLATION IS ALSO DESIRED IT
. CAN BE INITIATED BY CLOSING FROM THE ISOLATION VALVE
“mPANEL. .

'ﬂ?tA.“ COMPONENT COOLING TO THE REACTOR COOLANT PUMPS (MOV=-
.0 769 AND MOV-797). A

. B. . COMPONENT COOLING FROM THE REACTOR COOLANT PUMP
" _.MOTOR BEARINGS (MOV-784 AND MOV-786) .

?; COMPONENT COOLING FROM THE REACTOR COOLANT PUMP
- THERMAL BARRIERS (FCV-625 AND MOV-789)

*}.REACTOR COOLANT PUMP No 1 SEAL COMMON RETURN (MOV-222)

S.J -
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,2.107'
'-5H'Appendix A of this procedure. Start the Control
" .Room air sampler to determine Iodine concentratlons

Make a'geld survey of the Control Room as per

'f ”as per Appendlx B of this procedure.

.Hf NOTES._-i.' The IPl Control Room Operator may be"ﬁ

- utlllzed to perform these tasks.

Li92,  Anti-C clothlng and self-contained’
. . _breathing apparatus (Chemox and ,
" Air Paks), as well as full face pressure
\demand.air masks are located in the emerg-
- ency locker. The need for this equlpment
. will be determined by the results of the
analysis of the Control Room air samples.

- Check out the two-way radio system with the Energy
-'.Control Center. -

" At the first low level alarm from the Refueling Water
'ZStorage Tank, it is desireable to start sw1tch1ng
‘ over to Re01rculatlon Injection.

1f_NOTE:¢:If time permlts prior to starting Recirculation

. phase have an NPO re-energize the valve motor
" operators for MOV-1810, MOV-744 and MOV-882 in

preparation for valve re-alignment. Accumulator

" Isolation valves (MOV-894A through MOV-894D)
"should. also be energlzed if not: done in step
2,1.5 above.

Co2.2 RECIRCULATION PHASE

At the second low level alarm from the Refueling Water

* Storage Tank it is mandatory to commence and complete
.* the change over to the Recirculation Phase (within 15
" minutes) as follows. Verify each action by observing

valve/breaker position lights on the safeguards panel.

Z'l;‘JPut Recirculation Sw1tch No. 1 to ON position, it

’_1w1ll then:

'+ a). Trip High Head Safety Injection Pump No. 22 if

. all three (3) High Head Safety Injection Pumps
',;were runnlng. :

WPTb)P Close High Head Safety Injection Pump No. 22's
.- . suction valves, MOV-887A and MOV-887B, if High
~ Head Safety Injection Pump No.v22 is-secured v

aﬁfﬂC)PfTriﬁ Containment Spray Pump No. 22 if both
‘~“Ax~Conta1nment Spray Pumps are runnlng.'j
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C d) ‘.lose Containment Spray P\. No. 22's dlscnarge
"+ - “valves, MOV-866C and MOV-866D, if Containment

Spray Pump No. 22 is shut down, or, close Con- .
tainment Spray Pump No. 21's dlscharge valves, .
MOV-866A and MOV-866B, if Contalnment Spray
Pump No. 21 is shut down.

. NOTE: Item D w1ll not take place unless the Contaln-

e)

. ment Spray Signal has been reset. if the
Containment Spray Signal was not reset, then,
when it is reset, close the Contalnment Spray
Pump discharge valves on the shutdown pumps.

Energlze switch function complete llght when

above 'is complete.,

“*NOTE:Z If the switch function complete light is not

“a)

b).

c).
-4above lS complete. .

ey

-

:f;lNOTE.nVThe switch completlon light for Recirculation

3 this time, just verify that the RHR pumps are

received, recheck all required actions and
initiate manual actuation as required. This
note applies to all rec1rculat10n sw1tch
operations.

' Put Recirculation Switch No. 2 to ON position,-it
will then: ' S '

~ Start one Non-Essential Service Water Pump (No. 21
‘'or No. 24 depending on which is selected to supply

the non-essential header - header selection is

"determined by switch on safeguards panel).

Assures at least one Component Coollng Pump

- (No. 23, No. 22 or No..21 in this order) is
. running. ‘ ' B

Energlze sw1tch functlon complete llght when

- Put Rec1rculat10n Switch No. 3.to ON position, it
: w1ll then~ :

ﬂ'Trlp Re51dual Heat Removal Pumps No. 21 and No. 22.
Close RHR pump suctlon MOV-882, and discharge, 3
MOV-744, Valves. ;
Energlze switch function complete light when
above is complete. . : ' Y

©

. Switch No. 3 will not-.light as the power sup-
" plies for MOV-882 and 744 are de-energized. At |3

_“;shutdown and proceed to- complete the recirc-
‘,.ulatlon procedure.tp‘ '
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4. Put Recirculation Switch No. 4 to ON position,jitfjgﬂ
»w1ll then: Co g T

-a)l Start Recirculation Pump No. 21.

'b). Open ReCchulatlon Pumps header dlscharge valves,
- MOV-1802A and MOV~1802B., o .

' c) Energlze switch functlon complete llght when
above is complete.

SQ,APut Rec1rculatlon Switch No. 5% to ON p031t10n, it
' ,‘w1ll then.

- a). Start another Non-Essentlal Serv1ce Water ‘Pump
. (No. 22 or 23, or, No. 25 or 26 depending on
which are selected to supply the non- essentlal
header)

b) Assures a second Compohent Cooling Pump is running.

? The action of this switch will be nullified unless out-
. side power or all three (3) diesels are avallable.

:c)- Start Rec1rculatlon Pump No. 22 1f a) and b)
above are complete.

d) Energlze sw1tch function complete light when
above is complete. : .

6. Observe the flow indicators for the Low Head Inject-
. ion paths. If 3 of the 4 indicators each show 300
‘gpm Or more, then low head recirculation is indicated.
~.If 2 of the 4 indicators each show less than 300 gpm,
then hlgh head recirculation is 1nd1cated

'NOTE: If low head rec1rculatlon is appropriate,
. proceed as defined below; if high head 3
recirculation is approprlate, proceed to
step 8 on page E-2A~10: :

7. LOW HEAD RECIRCULATION

7 l ) COMPLETION OF RECIRCULATION SWITCH SEQUENCE

7 l l Put Recirculation Sw1tch No. 7 to ON posxtlon,
‘1t will then:.

jf'vya)* Trip the running ngh Head Safety
.~ Injection Pumps. ’ .

o b)'.Energlze sw1tch functlon complete llght
" when above is complete. '

kS
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oMy

7.2 IF CONTAINMENT SPRAY WAS ACTUATED. -

Put Recirculation Switch No. 8 to ON position,

- it will then:

."a) ' Close Containment Spray Pump test llne

avalve 1813.

. b) Close Safety Injectlon Pump suctlon valve 3

from RWST, MOV-1810.

c) Energize sw1tch functlon complete llght
when above 1s complete.

NOTE: The switch completion light for Recirc-
. ulation Switch No. 8 will not light as ]

the power supply for MOV-1810 is de- B
..energized. At this time, just verify N R
;closure of valve 1813 and proceed to R
rec1rcu1atlon procedure. :

, #a % V)

MOV-842 and MOV-843

to the Refuelln
~-Storage Tank.u.n? ;

Coake )
T .

7.2, 1

rec1rculat10n.

R S

~Stop the runnlng Contalnment Spray Pump and
close its'discharge valves’ just prior :to the:
Refuellng Water Storage Tank belng emptled

LR
.

Cont, Spray Pump No. 21 - MOV-866

MOV-866B AT
Cont. Spray Pump No. 22 - MOV—866C and
MOV-866D'

NOTE: If the Containment Spray Signal has not
' been. reset, place the control sw1tch for
the running Containment Spray Pump -in - o

the "PULL OUT" position. When the Con*- .
tainment Spray Signal is eventually

reset, close the dlscharge valves. .

It is necessary to set up the system for
combined core cooling and containment spray

- a)f Open spray header valve MOV-889B. The

‘second spray header, MOV-889A, serves as
an alternate.

t;l?b)r:Slowly close, at the ACSipanei the residual

. -heat -exchanger discharge flow control valves, :
. HCV-638 and HCV-640, so as to dlrect flow . - -
“. . to the spray header. : \
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.© ¢) . Continue to close the residual heat
- . -exchanger discharge flow control valves
. in small increments until the minimum
" acceptable flow directed to the core has.
.. been reached; i.e., three out of the
2 four low—head flowmeters read at least
- 300 gpm.

:'d). "~ Check the flow belng dlrected to the spray

..-....header; if spray recirculation is at 1300 .

.- gpm or more, contlnue in this mode for 24
‘. hours.

-* If spray recirculation is less than 1300 -gpm
.+ proceed to align the system for hlgh -head
: rec1rculatlon as. follows:

.'&?fl)y ‘Isolate the spray header by c1051ng both
- MOV—889A and . MOV- 889B

':d.;;2).j Open the low-head to high~head path by
s ,opening valves MOV-888A and-MOV-888B.

*.3) ° Arm the ngh Head Safety Injectlon Pump
. - suction header low pressure alarm by
©- placing the manual toggle switch in the
, unblocked position.

Hi 4) Start two high-head pumps, preferable
o . Nos. 21 and 23, and check the flow.

" CAUTION

' < THE SUCTION VALVES TO HIGH HEAD SAFETY
"~ INJECTION PUMP NO. 22, MOV-887A AND MOV-887B,
.. WILL BE CLOSED AT THIS TIME DUE TO PREVIOUS
'-HACTIONS.

f}“is); Isolate the low-head re01rculat10n header
c - by closing valves MOV-746 and MOV-747 at
the ACS panel. . ,

S s ) Open the spray header isolation Valve
L el ' MOV-889B and continue in this mode for
s e 24 hours., The second spray header,
Ly s 10 MOV~-889A, serves as an alternate.r

" CAUTION

' CLOSELY MONITOR HIGH HEAD SAFETY INJECTION 2
PUMP SUCTION PRESSURE. L : . :

. E-2A-8




- )
. . . Is

- .e) After 24 hours the containment spray
" recirculation may be stopped and full
" recirculation flow directed to the core.
-'Close the spray header isolation valves,
MOV-889A and MOV-889B. :

: NOTE: The operator must remain alert for a

- .- . rise in containment pressure; in the
unlikely event that the containment -
pressure subsequently rises to 28
psig, recirculation spray should be
reactivated.

3. IF CONTAINMENT SPRAY WAS NOT ACTUATED

iﬂf The water being recirculated must have its pH
.+ adjusted to be within the range of 7.5 to -10.5

within the first 24 hours. This is accomplished

. by mixing sodium hydroxide in the CVCS boric

acid batch tank and feeding it to the Reactor

- Coolant System with the Charging Pumps. Approx-

imately 1300 gallons of 30% NaOH would be required.

. DURING RECIRCULATION PHASE

w_lCheck,the number of Recirculation Pumps operating
. and whether or not both heat exchanger flow paths

are open, i.e. MOV's 746 and 747 (at the ACS

‘panel). If only one pump is operating through the

Residual Heat Exchangers the total pump discharge

C flow should be checked (sum of four individual
‘loop flows). For long-term recirculation (beyond

L 24 hours) the maximum flow for one pump should .

. be limited to 3000 gpm by adjustment of the resid-
- "ual heat exchanger discharge flow control valves
: HCV-640 and HCV—638 at the ACS panel.

if NOTE: . Thls flow limitation is imposed to av01d

. the possibility of long-term operatlon at
or near cav1tat1ng condltlons.

-ngONTAINMENT TSOLATION -

Proceed directly to step 2.2,2 if on low head.

.fﬁ!recxrculatlon, disregard follow1ng sectlon on
"mhlgh head rec;rculatlon. ' :
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'8, l COMPLETION OF RECIRCULATION SWITCH SEQUENCE °

*~:8 l .1 Put Rec1rculatlon Switch No. 6 to ON position,’
‘ e it owill then. : o

‘d-a)'.Close Re51dual Heat Removal Heat Exchanger
'~ discharge valves MOV-746 and MOV-747.

" -“b) - Open Residual Heat Removal Heat Exchanger -
'~ No. 21's discharge valves MOV-888A and

CSoo. e sl e 7 MOV-888B to the High Head Safety Injectlon
‘;\grQﬁxfggg‘p‘; ';':‘Pumps suctlon header. ° v A ,

.:3¢J-5&,.4,.f c) Close Safety Injection'test‘line'valves,

L e e T HIMOV~842 and MOV-843.

nlf‘d) "Close Re51dual Heat Removal mini-flow 11ne.
~ . ' . valves MOV-743 and MOV~ 1870.

i

ﬁ‘f._.,~"e)pfArm the High Head Safety Injectlon Pump :
vt . suction header low pressure alarm.

T';f) Energize sw1tch functlon-complete light
'~ when above is complete. :

‘Algﬂ; 8:1.2; Put Rec1rculat10n Sw1tch No. 8 to'ON positiON}

RN ]1t will then: :

a) Close Contalnment Spray Pump test llne
: valve 1813 :

'4‘fb) fClose Safety Injectlon Pump suctlon valve'
R from RWST, MOV-1810.

;7'c)e-Energlze switch function complete llght
-when above is complete.

NOTE;- The switch completion light for Recirculat-.
- . ion Switch No. 8 will not llght as the _
power supply for MOV-1810 is de-energized.
At this time, just verify closure of valve
1813 and proceed to complete the recirc-
ulation procedure.

_ 8.2 CIF CONTAINMENT SPRAY WAS ACTUATED:

'8.2.1"Stop the runnlng Contalnment Spray Pump and
© .. close its discharge valves just prior to the
‘fRefuellng Water Storage. Tank belng emptled

B Cont. ‘Spray Pump No. 21 - MOV—866A and
P MOV-866B
Cont. Spray Pump No. 22,- MOV-866C and
MOV-866D o : -

L e e ',_NOTE._~ If the Contalnment Spray Signal has not
St e o o been reset, place the control switch for
B e PR the running Containment Spray Pump in -
T o .. the "PULL ouT" p051tlon. When the Con-
IR D IR tainment Spray Signal is eventually
R *«:E-?A-lop- . ;‘reset, close the dlscharge valves..
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. . =

E:j8.2;2”'It is necessary to set up the system for
. ¢ combined core coollng and containment spray
V‘re01rculatlon.v

"+ ,-a) Open spray header valve MOV-889B and
-~ . verify that adequate flow is being diverted
. to the spray header. The second spray
‘" header, MOV-889A, serves as an alternate.

CAUTION

) CLOSELY MONITOR HIGH HEAD SAFETY INJECTION
" PUMP SUCTION PRESSURE ’

‘ifb)_‘Contlnue in this mode for 24 hours.

..c) After 24 hours the containment spray
'~ recirculation may be stopped and full
recirculation flow directed to the core. .
Close the spray header isolation valves,
. MOV-889A and MOV-8889B.

. NOTE: The operator must remain alert for
... . a rise in containment pressure; in
the unlikely event that the con-
- tainment pressure subsequently -
‘rises to 28 psig, recirculation
spray should be reactivated.

'+ IF CONTAINMENT SPRAY WAS NOT ACTUATED

The water being recirculated must have its pH,

- adjusted to be within the range of 7.5 to 10.5

- within the first 24 hours. This is accomplished

. 'by mixing sodium hydroxide in the CVCS boric

. acid batch tank and feeding it to the Reactor

. . Coolant System with the Charging Pumps. Approx-

qufimately_lBOOugallOns of 30% NaOH would be requlred;

T
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o | A 8 4 .URING RECIRCULATION PHASE.
H:"kf 8.4.1 ‘After a minimum of 24 hours of cold leg recirc-
S e ulatlon, combined cold and hot leg recirculat~
-.("g]_{lj,. ion may be initiated as follows:
"a) Energize both hot leg 1n3ect10n line motor
5 ' operated valves (MOV—856B and MOV-856F)
| f‘ 'b) Close either MOV—856A 9£ MOV-856E and open’
.+ MOV-856B. ,
L s e e e) Close either MOV-856C QE MOVf856D and open

ffxljjﬁ ... Hot leg recirculation is required in order to
PR " quench the steam leav1ng the core.

ﬁfw_8;4}2[.The operator must make regular tests to see
v w0 . if the reactor coolant pressure has decreased
.. ., sufficiently to permit internal low-head
. . w1 recirculation to be establlshed This is done
.}v~--ﬁdf%¢as follows: =

1_gg:[?*”ﬁ{“h;f@lﬁgih\j_“f“‘a) Close the residual heat exchanger discharge,
S om0 7 . flow control valves; HCV-638 and HCV-640
at the ACS panel. ' : ’

"Vb) _Open Residual Heat Exchanger No. 22's dls—
- charge stop valve; MOV—746 at the ACS panel.

" ¢) ., Slowly open Residual Heat Exchanger No. 22's
-7 "discharge flow control valve, MOV-640, to
~establish a low-head flow; during this pro-
' ST . - cedure observe that the High Head Safety ,
Coed o w007 Injection Pump suction pressure is maintained.

©.d) “If three out of four 6f the low-head flow-
' meters indicate 300 gpm or more proceed to
. establish low-head recirculation.

O ... 7.7 ) Stop the High-Head Safety Injection Pumps
S T A e and close the low head to hlgh head path
MOV-888A and MOV-888B.

Ce T ) proceed to open Residual Heat Exchanger No.
ST eyt 7 2 21's discharge stop valve, MOV-747, and open
ST L e both residual heat exchanger discharge flow
- control Valves, HCV-640 and HCV-638. If only:
S T VST Y one pump is operatlngp HCV—638 and ‘HCV-640 |
Lo sl e e should be adjusted so that the flow does not - - .
SV o o e T exceed 3000 gpm.  If both pumps are operating; |
- HCV-638 and HCV-640 may be set to fully open; .-
. ascertain, however, that the fully open con-
. - dition does not give a flow in excess of
AR 701 6000 gpm. This operatlon 1s performed at
e et 0 the ACS panel.1 T A

fi”?ﬁg;gf;};f” :1:7' E-2A—12 L i?,_‘-f}ff.fx-\;;_r“;ﬂw.
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‘;‘.”flfz.z;zr Wlth regard to containment 1solation, the follow1ng
P must be 1n1tiated

' NOTES:)yl),“Whichever NPOs are available shbuld;be'dis—‘
RIS patched to do this valve lineup as a team
»,'rather than as individuals.

“'t;2ff A check llSt is prov1ded, as Appendix C to"
.- this procedure,_for their use.

-3) They should take portable survey equipment
and high range d051meters with them.

" A). After the Charging Pumps are stopped, isolate the '
. 7 charging line by closing valves. 205, 226 and 227
.~ in the valve room and admit isolation valve seal
" -water by opening 1402.

w....+ B)-*After Reactor Coolant Pump No. 21 is stopped, close-
- ¢ 'its' -injection water supply isolation valves (241A°
‘‘and 250A) in the valve room and admit isolation
. valve seal water by opening 1466. :

a0 -”.gﬁfkfj?'C).jAfter Reactor Coolant Pump No. 22 is stopped, close.

- TS E A & o - I injection water supply isolation valves (241B

... and 250B) in the valve room and admit 1solation
evalve seal water by opening 1467.

' D) . After Reactor Coolant Pump No. 23 is stopped; close -
oo its! 1njection water supply isolation valves (241C
"and-250C) in the valve room and admit 1solation
. .- valve'seal water by opening 1468

W,E)"After Reactor Coolant Pump No. 24 is stopped, close
- v its! injection water supply isolation valves (241D -
‘and 250D) in the valve room and admit isolation

‘gvalve seal water by opening 1469.

F}-gAfter all Reactor Coolant Pumps are stQpped,_

: lg”'IsolateAthe No. 1 seal water return line
' (MOV-222) . ' ' ‘

R ,s,~‘2, ' Isolate the Reactor Coolant Pumps cooling water
w0 w0 7 supply and return lines (MOV-769, MOV=-797 - '
R PR A _‘MOV—786 MOV-784 MOV—789 and MOV-625)
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',-,NO,TE : ~.ese valves are operated f¥gn the Containment’

"Isolation panel and may already be closed as the _
-result of a high-high containment pressure condit-"

ion which generates a containment isolation Phase

B signal. Automatic seal water injection to these

valves will have been initiated by the earlier .

_Containment "Phase A" Isolation signal.

th)f If the safety injeotion test line is in service,
< close its' manual containment isolation valves
'a.(859A and 859C) in the valve room, -

lf‘;_H}; Following the shutting down of both Containment Sprayv

.- Pumps, close the containment spray -lines manual con-"
- : tainment isolation valves (869A and 869B) in the
"7 valve room and introduce isolation valve seal water
by opening 1405 and 1463. '

"‘}fI)L If the Residual Heat Removal pumps are not in service,
... close their motor operated suction and discharge valves.

.+ (MOV-882 and 744) and mini-flow valves (MOV-743 and
. 1870) and assure that the RHR sample valve (958) in

the valve room is closed. Introduce isolation valve . .

afsz seal ~gas by openlng 1401, 1446,'1449 and 1450.

" NOTE: The power supplies for MOV- 882 and 744 w1ll

have to be re- energlzed

'7ab _J) Assure that the -Recirculation Pump sample valves

. (990B and 990C) in the valve room are c¢losed and

'*4 1ntroduce 1solat10n valve N3 seal gas by openlng 1420. :f

B K{~1Close the Nltrogen supply lines to the Pressurlzer o
= . Relief Tank and Reactor Coolant Drain Tank (550 and
- 1610) in the valve room. , .

%o from the RWST, MOV-1810. Close the manually -

.'»:Lj.:IFAON'LOW HEAD RECIRCULATION:

Close the Safety Injection pump suction valve

operated High Head Safety Injection Pump Dis-

. "charge valves (850A and 850B). Close. the motor’
. . operated High Head Safety Injection Pump Dis-
.. charge valves (MOV-851A and MOV-851B) and intro- "

lﬁjdgpe isolation valve seal water by openlng 1403/
1404, 1464 and 1465. : ;

- 'NOTE: The power supply for MOV4181O"will have
e . to be re-energized.

... Assure that the valves from the 1ow head to the .
;. high head path, MOV-888A and MOV~888B are closed - : -
. 7" and introduce 1solatlon valve- Nz seal gas by o
T openlng 1447 and 1448 - . .

-
-

;;:E-2A414y.'“"



|

Vi changes thereto.

-~

Sample the Containment etmosphere after the first 24

~hours and periodically thereafter to determine the
" need for use of the Hydrogen Recombiner or the Post

Accident Containment Ventilation System. Refer to

procedures DP-10 and DP-47 of the Detailed Procedures

Book, Part IV of the Operations Manual for operation

”lff of the recombiners and ventilation system, respectlvely.
. CAUTION

‘OPERATION_OF THE POST ACCIDENT CONTAINMENT VENTILATION

SYSTEM SHOULD NOT BE INSTITUTED WITHOUT FIRST CONSULT-

»©  ING THE EMERGENCY DIRECTOR IN ORDER TO ASSURE THAT
.- DOWNWIND OFF~SITE DOSES ARE NOT EXCESSIVE.

Periodically resurvey the Control Room and re'analyze

- the Control Room atmosphere for partlculate and iodine

concentrations. The per10d1c1ty of the surveys and

-atmosphere analysis is dependent upon plant condltlons,

radiation fields sensed by Control Room ARM (R-2) and

e




Appendix A

“Control Room Field Survey

1,6 'Purpose
if:To provide a procedure for radlatlon field survey of the

» f.Central Control Room u31ng the RAD OWL, Model RO 1,
L ,}“3 portable 1on chamber.. A , :

2.0 . Procedure

.- 2s1° Conduct a survey of the Unit No. 1 and 2 Central Control
"¢ . Room. .Record fields at locations noted on attached sketch
_ . " - and also at any other locations where high fields are
+ ...+ .. found. Measurements should be taken with the detector
-+ .~ cover on ( ¥ ) and off (b+¥ ) Instructions for operation -
- of the RAD OWL are contalned in paragraph 3.0 below..

g'2;21foeneral area fields which register ‘several mr/hr above
" .. “background and where the A+Y¥ reading is double the ¥
... reading or higher are indicative of airborne con- "
tamination in the Control Room atmosphere. The Health
. . Physics Technician should be contacted to determine the
. .2« particulate concentration involved for the purpose of
fdec1d1ng if protectlve clothlng is requlred

2.3 f.ngh. ¥ fields are 1nd1cat1ve of streaming from contalnment
; _ .~ . Such areas should be: determined and-avoided if possible. If
[ not, time in area should ‘be llmlted to as short ‘as pract—

) B ' ‘lcable. : : :

3 0. Qperatlng Instructlons for RAD OWL

3;l_a Turn the functlon switch to the BATT position. The meter B
~. - should read above the BATT cut-off line. - ' ‘

L0382 Turn the function sw1teh to 500 R/hr position. Check that
I " the meter reads zero (assumlng the absence of a high rad-
':latlon field). :

3 .;f'NOTE: 'The zero setting of the instrument may be checked at
L ~. any time on any range and in any radiation field by
' merely depressing the ZERO pushbutton. Since any '
zero offset will be most noticeable on the "5" range
. (5 R/hr. 5 mR/hr, 5 mR), adjusting the 'meter reading
to zero with the ZERO SET knob should be done only
-+ - on one of these three ranges. Once set, no adjust-
BT ol 070 ment.should again be necessary when using the.:"500" _
Lo o i e - or "50" ranges. Small re-adjustments may be necessary -
G-t oo el 0 on the M5" ranges. ‘

i




f3;33 '

. NOTE:

3.4

' the period,
"meter, keeplng in mind what full scale represents.

 NOTE:

' 'Depressing the ZERO pushbutton will erase the inte-

- grated reading when. on one of the three integration

" ranges. To check for possible zero offset without _

- losing the reading, switch to the 5 mR/hr (or 5 R/hr)

“;position, depress the ZERO pushbutton and set to zero )
using the ZERO SET knob. Release the ZERO pushbutton.
Return to the integrate position and read the meter
or continue integrating, if de51red

. " To read dose rate, set the function switch to the desired
., range of operation.

The switch position is the full scale -~
reading of that range. Read the dose rate directly on the

'i,meter, keeplng in mlnd what full scale reading represents.

When selecting the most sensitive range, (5 mR/hr)
switching transient noise, including releasing the
ZERO pushbutton, may cause a temporary offscale

. reading on the meter. This can be avoided by first
selecting 500 mR/hr, letting the needle settle, then
repeating at 50 mR/hr, and then switching to 5 mR/hr.

. To read dose) set the fﬁnction switch to one of the three
"integrating ranges (mR-INT).

Momentarily depress the ZERO:
pushbutton to start the integration period. At the end of
read the total dose received directly on the

The dose rate may be checked at any tlme durlng an
' 1ntegratlon period by merely switching to the
~desired range, reading the dose rate and then ret- :
urnlng to the 1ntegrate range to contlnue 1ntegrat1ng.
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Appendix B

Control Room Ambient Air. Iodine-131 Determination

1.0 Purpose

. To prov1de a method for the determination of Iodine-131 concen-
“tration in the Control Room amblent air durlng emergency con-
-,dltlons.

!

' 2‘0, Procedure

2 l : Obtaln an air. sample of the Control Room as fOllOWS‘

2.1.2

2.1.3

2.2.1

Set up the air sampler by 1nsert1ng two mllllpore (0.8 )
particulate filters in the first holder (inlet), followed
by a charcoal fllter in the second holder.

Record the gas meter startlng volume and the time.

Volume

Time >

Start the sampler running.

'«._2.2' Set up the MS=2 (analyzer, detector, plg) as follows.

Set the controls to the followxng settlngs.

ngh Voltage Adjust 3.71 v
Threshhold v . 3.64

Window : . . 0.91

Window IN/OUT ouT

Test Mode ON

Place the Mode Switch in. the "TIMED" position.

Set the timer for one minute and start the test mode
count. Readlng should be 3600 + 60 counts.

Reset the controls 'to the follow1ng settlngs.

(

Wlndow IN/OUT T IN-
" Test Mode. . -~ . OFF
Tlmer count ‘in mlnutes - 10
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" 2.2.5 Place the mock Iodine-131 check source under the
‘ .crystal and adjust the high voltage for maximum count
rate (source in petrle dlSh) :

- 2.2.67>'Remove ‘the check source and do a 10 minute background g ;
' ' ' Background Readlng _
"2.2.7 .Place the check source beneath the crystal-and do a 10 - |
minute count. The check source should give a reading

of 304 000 +. 15, 000 counts above background. : S o

;2.3_ ‘At the end of one hour, turn off the sampler. Record

Volume :

- Time

2.4"'Remove the filters from the sampler and'place the charcoal b
- .. filter beneath the crystal and count the sample for 10
‘ﬁ mlnutes. Record counts:

2.5"1Calculate the Iodlne Activity as follows

‘f—lBl (uCi/cc) = Sample Counts - Background X l 34 X 10-10
: Final Volume Inltlal Volume

' . .. Example: Sample Count = 1300
Background Count = 953
Initial Volume = 8444 3 0 o T o .
Final Volume = 8504 ft SRR T '

(1300-953) X 1.34 x 10°10
(8504-8444)

I-131"

347 X 1.34 X 10-10

ey

0

= 7, 7 X 10 10 uCi/cc

2.6- Control Room personnel should use air line resplratory
equipment ‘if the Iodine-131 concentratlon is 9 X 107
uCi/cc or greater.

MZ;V ‘—Start another air sample as per step 2.1 above. “Time: of
. subsequent - samples should be based upon results of first
'sample and recommendatlon of Health Phy51cs Techn1c1an.




' ‘ Appendik C

Containment Isolation Valve Lineup Sheet

Permission* | : , Loc- | -Valving**
Granted =~ | . - Valve Operation .=~ | ation| -Completed
A. o “Isolate Charging Line
. A. Close 205, 1
B. ~ .Close’ 226 1
C.  Close 227 1
D. Open 1402 (IVSW) C 2
B. S Isolate 21 RCP Seal Injection | =
» o A.  Close 241A : . 3
‘B. Close 250A v 3
' C.' Open 1466 (IVSW)- 2
c. B Isolate 22 RCP Seal Injectlon . .
: | "A. Close 241B . 3
B. ' Close 250B. 3
. C. ~Open 1467 (IVSW) - 2
D. L | Isolate 23 RCP Seal Injection
‘ ' 1AL Close 241C A 3
B. . Close 250C o3
c. Open+1468 (IVSW) .2
E. . . | Isolate 24 RCP Seal Injectlon _ oo
: . A. Close 241D 3 .
"B. ~ Close 250D _ 3
C. Open 1469 (IVSW) 2
F. . ... | Isolate RCP Seal Return
.+ < { A, Close MOV-222 , CCR
| Isolate RCP Component Cool Wtr. _
R A, Close MOV-769 , " CCR.
‘B. © Close MOV-797 o CCR
.C. -~ Close MOV-786 ... | CCr
- D, Close MOV-784 = .- .. |- CCR .
E.  Close MOV-789 .- ' | 'CCR | __— —
F. Close MOV-625 S S . CCR |- - '
6. . | .Isolate SI Test Line - R o
.y | A.  Close 859A A B T
Location: 1 - Plplng Penetratlon Area S e L
... 2.-.Piping Penetration Area - Rack on Handrall;
"3 = Gallery above Piping Penetration Area . ‘
4\—'

‘HH- SI Pump Room = PAB 59' Elevatlon b

.l
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’Isolate Contalnment Spray
Headers : ' ' ,
A, Close 869A
B. Close 869B
c. Open 1405 (IVSW - 869B)
D. Open 1463 (IVSW - 869A)

wWwww

Isolate RHR System - - SR Ce 0t

A, Close MOV-882 ' L CCR

B. Close MOV-744 o ' CCR

C. Close MOV-743 : o CCR

D. - Close MOV-1870 "~ ]CCR

E. Close 958 (Sample Linhe)

F. Open 1401 (N, Gas~732)

« . Open 1446 (Ny Gas-MOV-744)

. Open 1449 (N, Gas - Sample
Line)

I. Open 1450 (N, .Gas - Between

ol =l ]

G
H

=

Isolate Recirculation Sample Llne
A. Close 990B

B. Close 990C

R V.C. Open 1420 (N2 Gas)

e

“IF ON LOW ~ Isolate HHSI Pumps

-ULATION  * | .C.. Close 850B S e 4

Isolate N, to PRT and RCDT
A. Close 550 (PRT) S 1
B. Close 1610 (RCDT) S SRR B §

HEAD : A. Close MOV-1810 . - 7 . ICCR
RECIRC- "B, Close 850A R o 4

D. . Close MOV-851a . o “|CCR
E. - Close MOV-851B - . B CCR
. Close MOV-888A ) CCR
. 'Close MOV-888B ' -1CCR
. Open 1403 (IVSW - 850A)

. Open 1404 (IVSW - 850B)

. Open 1464 (IVSW - MOV-851A)

. Open .1465 (IVSW - MOV-851B)

. Open 1447 (N, Gas -~ MOV-888A)
. Open 1448(N2 Gas - MOV-888B)

BHRNOGHIOQH
(S S I NI S

The SRO/WF should initial those lines which it is permissible
to isolate

The NPO should 1n1t1a1 each valve as he properly p051tlons 1t
The SRO can previously position the MOVs. If he- does so, he.

-'should 1n1t1al the approprlate rlght hand column entry.

MOV-743 1870) T
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