
.

4

1

AMERICAN ELECTRIC POWER Service Corporation

Oggp 2 Broadway,5ew York,3. Y. tooot
(212) 440 9000

November 10, 1980
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Mr. D. F. Ross, Director fyy
Division of Systems Integration

' AHO
-CU.S. Nuclear Regulatory Commission .

2 Es"7920 Norfolk Avenue
Bethesda, Maryland 20014 g 5 '' 9-

5
Jear Mr. Ross: S T *

INADEQUATE CORE COOLING GUIDELINES

. Enclosed are copies of the following guidelines:
21. E 0I-l Instructions to mitigate Inadequate Core Cooling (ICC)

resulting from a loss of reactor coolant coincident with
loss of all high head safety injection.

22. E 0I-2 Instructions to mitigate Inadequate Core Cooling (ICC)
resulting from a loss of auxiliary feedwater in olants
with safety grade chargine flow.

23. E 01-2 Instructions to mitigate Inadequate Core Cooling (ICC)
resulting from a loss of auxiliary feedwater in plants
with low oressure SI oumos.

These guidelines for recovery from inadequate core cooling were developed
by the Westinghouse Owners Group utilizing WCAP-9753, WCAP-9744 and
WCAP-9762 (UHI Plants) as analytical bases.

The proposed schedule fer training and implementation of the Inadequate
Core Cooling Instructions is as follows:

1. Late January,1981 - Training session for utility site representatives.

2. February to June,1981 - Preparation of plant specific instructions by
site personnel and training of plant operators.

3. July 1,1981 - Target date for implementation of Inadequate Core Cooling
guidelines.

\Very truly yours, O
h |t

f .n.

/pab Robert W urg rman
Attachment Westingh use Owners Group
cc: Steven S. Hanauer, NRC
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INSTRUCTIONS TO HITIGATE INADEQUATE CORE COOLING

(ICC) RESULTING FRGi A LOSS OF REACTOR COOLANT CCINCIDENT WITH LOSS'

0F ALL HIGH HEAD. SAFETY INJCCTION(1) '(LOW HEAD.

SAFETY INJECTION IS AVAILABLE)

I. ~Puroose

Tne.cojectives of tnese instructionis.are to specify requirec

operator actions and precautions necessary to:

1. Depressurize tne primary system' to estaolish low heao safety
'

injection flow and restore core cooling;

2. Determine when conditions are acceptacle to return to' tne

Emergency Operating ' Instructions.

II. Symotoms

1. .Five core exit tnermocouples are reading greater than 1200*F'.
,

SS

2. Abnormal containment conditions (pressure, radiation, or sump
~'

. level) are indicated and eitner a. or o. celow exist:(2)

'

(1) This -instruction is applicaole to all plants regardless of tne
snutoff nead of tne nign nead safety' injection pumps.
(2) Not applicaole to plants witnout vessel level instrumentation.

.
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a. With L any ~ reactor coolant pump running, reactor vesself level;

. is reading less ~ than 100 percent in the narrow range.(ll'L

b. Witn no reactor coolant pumps running, two or more core exit

tnermocouples are reading greater tnan 700*F and reactor

. vessel . level . is' reading less tnan (plant specific value --

whicn is 31/2 feet above tne oattom.of' tne. active fuel in

t..c rore witn zero void fraction, plus uncertainties).(1)

III. Immediate ' Actions

.

Refer to section on Immediate Actions of E-0, Immediata Actions and

Jiagnosti.cs, if not already performed.

IV. ,5ubsequent Actions

'CAUTIGN: Wnile in tne injection moce, if tne refueling Water

storage tant level approacnes tne low level alarm ouring the

suosequent actions.of tnis instruction, immediately terminate tnose

actions and do not resume tnem until tne transfer to cold leg

recirculation has been' accomplished. Tne instructions for

switenover to cold leg recirculation oegin witn step 7 of E-1

(" Loss of! Reactor Coolant").
,

NOTE: Ouring tne conduct of tnis instruction, closely monitor tne-

core exit tnermocouples (and vessel level gauge -(l) if availaole)

to determine tne effectiveness of tne suosequent actions.

;
'

~ (1) Not applicaole to. plants witnout. vessel level ins trumen ta tion .

2
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-1. Establisn power sources necessary to operate all. cold leg accu-

mulator isolation valves and verify that all valves are open;

if-not, open the valves. '4hile doing so, immediately proceed

with the suosequent actions.

2. Attempt to estaolish the necessary conditions for running reac-

tor coolant pumps. .

3. Attempt to establisn' makeup flow to the reactor coolant system
~

by operation of any availaole equipment.

4 Continue efforts, nrougnout these instructions, to provide

high head centrifugal cnarging and/or nign nead safety injec-

tion. Attemot to operate equipment manually or locally.

5. Regulate the auxiliary feeduiter to restore and/or maintain an

indicated narrow range steam generator water level .

NOTE: Monitor the primary water supoly (cendensata storage

tank) for the auxiliary feecwater pumps and upon reaching a low

level (plant specific value), switen over to an alternate water

supply source.

6. If the low head safety injection pumos have been snut down

restart these pumps,

i

|
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7. .If all reactor coolant pumps are running and core exit thermo-
,

couples are reading less than 1200*F;' then trip the reactor

. coolant pump in the loop connected. to the pressurizer surge

line.

CAUTION: The subsequent sections A, 3 and C mst be executed

-sequentially, unless instructed otherwise in the procedure.

!

!
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SECTION A

REACTOR COOLANT SYSTEM DEPRESSURIZATION VIA

STEAM set:ERATCR SECONDARY DEPRESSURIZATION
-

A-1. Close any open pressurizer PORV's. Also verify the open status and

availaoility of power to all pressurizer PORV backup isolation

valves.

A-2. Rapidly depressurize the steam generator secondary side of all

available steam generators to X psig (plant specific value wnien is

200 psig plus instrument uncertainty) by dumping steam:

1. to the condenser, if the condenser is availaDie, by manual

control of tne steam generator header pressure controller

OR
-

i
,

:

b. througn the steam generator power operated relief valves, if

the condenser is not available.

.

CAUTION * If depressurization of the s* am generator secon-4

daries to X psig cannot be accomolished, continue efforts to

depressurize the saam generator secondaries and go to step 3-1.

5'
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A-3. If at'least two wide range hot ' leg RTD's do not read -less than
,

400*F, then go to s tep 3-1. Otherwise, proceed with tne suosequent

instructions.

A 4. If any cold leg accumulator isolation valve is open and tne asso-

ciated accumulator has not been vented, then trip all operating

reactor coolant pumps.

.

A-5. Isolate the cold leg accumulators by closing the cold leg accumu-

lator isolation valves.

NOTE: If the accumulator isolation. valves cannot be closed vent

the accumulator nitrogen gas to less than Y psig (plant specific

value to be calculated in Appendix A). Do not proceed to step A-6

until the accumulators have been decressuri:ed.

CAUTION: If core exit thermocouples should exceed 1200'F while

venting the accumulator gas, tnen restart all operaole reactor

coolant pumps and proceed innediately to step A-6.

A-6. Rapidly depressuri:e the steam generator secondaries to acnospheric

pressure.

A-7. Verify Icw head safety injection by eitner direct ficw indication

or by low head SI pump discnarge pressure less than tne shutoff

nead of the icw nead SI pumas.

0
|

.
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A-8. Trip all operating reactor; coolant pumps.
.

,

- A-9. When core exit thermocouple readings are oelow 400*F (and the -'

.

vessel level gauge (1), if availaole)' indication is greater-

than percent. (plant specific.value wnicn 'is top of core plus

' uncertainties) tnen go to step 7 of E-1 (" Loss of Reactor. Coolant")

or .if- safety injection switchover to cold leg recirculation has
~

been accomplished, go to ustep 8 of E-1 (" Loss of Reactor Coolant").

' CAUTION: -If_ the core exit 'thermocouples snould exceed 1200*F -

before all of the above conditions are satisfied tnen tne :instruc-

-tions af section 3 snould be executed.

. (1) Not apolicaole to plants witnout vessel level instrumentation.

7
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SECTION'3

REACTOR COOLANT SYSTEM DEPRESS'JRIZATION VIA

RESTARTING / RUNNING' REACTOR ' COOLANT PUMPS

NOTE: If the steam. generator secondaries nave not oeen fully

cepressurized- AND if tne .capaoility to rapidly depressurize tne

' steam generator secondaries is restored during tne conduct of steps

3-1 througn 3-5 THEN ; return immeciately to step A-1 anc complete

the subsequent steps of tne A section.

NOTE: If normal conditions for starting reactor coolant pumps

cannot be met in section 3, tne reactor coolant pumps must as

started regaroless.

,

3-1. If all reactor coolant cumps are not running ano care exit tnerma-

couples are reading greater than 1200*F, tnen start a snutcown

reactor coolant pump. If core exit thermocouples remain aoove

1200*F, start anotner reactor coolant pump. Continue this action
,

until either core exit thermocouples drop celow 1200*F or all oper-

able reactor coolant pumps are running.

If core exit thermoccupies remain aoove 1200*F go to step C-1.

CAUTION: If at any time curing tne conouct of steps 3-2 througn

3-6 core exit thermocouple reacings exceec 1200*F return imme-

distely to stap 3-1.

3
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NOTE: If _ at any time during the concuct of the subsequent instruc-
s

tion an operating reactor coolant pump f ails, replace the lost pump-

by any remaining. operable reactor coolant-pumps.

3-2. Attempt to fully oepressurize the secencary side of _ all available

steam generator ' secondaries by any means possible. Regulate the

auxiliary feedwater to restore and/or maintain an indicated nart w

range steam genarator water level .

3-3. Monitor the RCS dearessurization. _ hen evidence of low head safetyW

'

injection ficw is cetarmined by either direct flow indication or by

. low head SI pump discharge pressure .less than the shutoff head of

the low head SI pumps, MEN pecceed with the subsequent steps.

<

NOTE: Low head safety injection may be intermittent but this is

sufficient and the next steps of this procedure should be executed.

3-4 If the cold leg accumulators have not already been isolated, iso-

late the cold leg accumulators by closing the cold leg accumulator

isolation valves.
.

NOTE: If the cold leg accumulator isolation valves cannot be
~

closed BEN vent the accumulator gas to less than Y psig (plant

specific value to be calculated in Appendix A). Do not proceed to

step B-5 until the accumulators have been depressurized.

!
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B-5.-WHEN:

-a. Steam generator. secondaries nave been -f;11y' depressurized.
~

'AND-

D. At least |two wide' range not leg RTD's are Lreading ,less tnan -

350*F.

THEN

Trio all operating reactor coolant pumps.

3-6. Verify CONTINU0US delivery of low nead safety injection by eitner

direct flow indication er by low nead SI pump discnarge pressure

less than the snutoff head of the low nesd SI pumps. If . continuous

delivery of low head safety injection cannot ce verified return

immediately to step B-1.

3-7. .When core ' exit thermocouple readings are less tnan 400*F (ano. tne
~

vessel level gauge-(l), if availaole) is indicating

percent-(plant specific value wnicn is top of core plus

uncertainties) THEN go to step 7- of E-1 (" Lass of Reactor-Coolant")

of, if' safety injection switenover. to cola leg recirculation nas
_

been establisned ' go to step 3 of E-1 (" Loss of Reactor ' Coolant").
~

.

(1) Not'applica 7 plants without vessel level instrumentation.

10
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SECTION C

REACTCR COOLANT SYSTEM DEPRESSURIZATION VIA

OPENING PRESSURIZER POWER OPERATED RELIEF VALVES

NOTE: If the steam generator secondaries have not been fully

depressurized AND if the capability to rapidly depressurize the

steam generator secondaries is restored during the conduct of steps

C-1 through C-6 THEN return immediately to step A-1 and complete

the subsequent steps of the A section.

10TE : If the caoacility to operate aeditional reactor coolant

pumps is restored during the conduct of steps C-1 thrcugn C-6 THEN

return immediately to step 3-1 and comolete the subsequent steps of

the B section.

C-1. Open all operaole pressurizer power operated relief valve (PORV's).

C-2. If core exit thermocouples remain above 1200*F, open any other

available vent paths from the reactor coolant system to the con-

tainment.

C-3. Attempt to fully depressurize the secondary sice of all available

steam generators by any means possible. Regulate auxiliary feed-

water to restore and/or maintain an indicated narrow range steam

generator water level. .

;

|
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'C-4. Monitor tne RCS pressure. Wnen evidence of low nead. safety injec-

, ' tion: flow is determined by aitner direct flov in'dication or oy low -

incao SI pump discharge pressure less than tne snutoff nead of tne

low nead SI pumps, THEN proceed witn the suosequent steps.

. NOTE : 't.ow head safety injection maybe intermittent but this is

- sufficient and the next steps of this procedure should be executed..
.

C-5. If tne cold leg accumulators nave not already ceen isolated, iso-

late the cold leg accumulators by closing the cold leg accumulator

isol ated -valves.

. NOTE: If the colo leg accumlator isolation valves cannot ce

closed THEN vent tne accumalator gas to less tnan [psig (plant;

specific value to be calculated in Appendix A). ' 00 NOT PROCEE0 to

steo C-6 until trie accumulators have been depressurized.

C-6. When;

a. Steam. generator secondaries have .been fully cepressurized.

AND

I

b. - At least two wide range not leg RTO's are reading less enan

350*F. ,

12 .
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THEN

Trip all operating reactor pumps.
.

-C-7. Verify CONTINUOUS d'elivery of low head safety injection oy either

~ direct flow indication or by low nead SI pump discnarge pressure -

less : nan the snutoff head of tne low head SI. pumps. If continuous

lowfhead safety injection'cannot be verified return immeciately to -

section 3 step B-1 and complete.tne subsequent steps of tne 3,

section.

C-8. When core exit thermocouples are reading less nan 400*F (and tne

~ vessel level gauge (1), if availaDie) is indicating _ percent

(plant specific value wnicn is top of core plus uncertainties) THEN

go to step 7 of E-1 (" Loss of Reactor Coolant") CR, if safety

injection switchover to cold leg recirculation has been

accomplished, 90 ~ to step 8 of E-1 (" Loss of Reactor Coolant").

CAUTION: If core exit themocouples snould exceea 1200*F oefore all

of tne acave conditions are satisf.ied tnen immediawely return to-

section 8.

.

.

.(1) Not applicable to plants witnout vessel level instrumentation.

i
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2E 0!-1

Aopendix A

Accumulator Isolation via Gas
,

Venting to the Containment

.

2In several steps of the E 01-1 procedure accumulator isolation is to

be acc::mplisned by venting the gas if the isolation valves could not be

closed._ Specifically, the instructions state that the gas should be

vented to Y PSIG before the next steos can be executed. The value Y

snould be calculated as;

Y(PSIG) - Lcw Head Safety Injection Pumo shut off head (PSIG) - 100 psi

|
!
l
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E201-2

INSTRUCTIONS TO MITIGATE INADEQUATE CORE COOLING (ICC)

RESULTING FROM A LOSS OF AUXILIARY FEEDWATER

IN PLANTS WITH SAFETY GRADE CHARGING FLOW

I. PURPOSE

The, purpose of this -instruction is to specify' tne required operator
actions and precautions necessary to:

1. Establisn alternate core cecay heat removal capaoility wnen main
' and auxiliary.feedwater is.unavailaole.

2. Prevent or minimize damage to .tne fuel cladding and release of
excessive radioactivity.

3. Estaaltsn stacle reactor conditions unicn are amencaole to long
'

term cooling.

II. SYMPTOMS

1. The Auxiliary feecwater. System is not availaole for cecay neat
removal, and

2. The Main Feedwater System is not availaole for cecay heat
r emov al .

III. IMMEDIATEzACTIONS

Refer to the section'on Immediate Actions of tne appropriate oper-
ating instruction for the initiating event, if not already
performed.

6785A -1 -

_ .__ . -_. __ .



.

.

.

.. .

.

IV. SUBSEQUENT ACTIONS -

CAUTION: If during the conduct of steps 5 tnrougn 9 the Reactor
Coolant System presstre and core exit tnermocouples or
. wide . range.RTO temperature are increasing due to loss of
neat removal capanility of tne secondary system, tnen
immediately proceed to step 10.

1. If a toss of Reactor Coolant is also in progress, monitor wide
rance reactor coolant system pressure, ano

a. If the wide range reactor coolant system pressure is ABOVE
- any steam generator pressure, then perfornt tne actions

througn step 2 in EDI-1, Loss of Reactor Coolant, wn11e
continuing witn step 5 of tnis instruction.

D. If the wide range reactor coolant system pressure is BELOW

the steam pressure in ALL steam generators, tnen immeciately
return to E0I-1, Loss of Reactor Coolant.

4

2. If a Loss of-Secondary Coolant is also in progress, tnen perform
the actions tnrougn step 5 in E01-2, Loss of Secondary Coolant,
wnile continuing with steo 5 of tnis instruction.

3. If a Steam Generator Tube Rupture is also in progress, then
perform the actions througn step 10 in E0I-3,. Steam Generator

' Tube Rupture, wnile continuing with Step 5 of tnis instruction.
,

4; if any other event is in progress, follow tne appropriate
procedure wnile centinuing with the suDsequent steps of tnis
instruction.

5. Attempt to operate the auxiliary feecwater system oy performing
tne following actions.

-2-
6785A
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'a. Verify that auxiliary feedwater pumps are running. If not,
check breaker position and restore if necessary.

b. Verify that auxiliary feedwater valves are in tne proper
alignment as indicated by tne MCB status lignts.

c. Verify that the _ water supply to the suction at tne auxiliary
feedwater pump .is availaole.

d. Locally verify open valve positions 31d attempt to manually
start all auxiliary feedwater pumps.

e. Verify tnat the valves in tne steam supply to the turoine

driven ' auxiliary feedwater pump are open.

NOTE: Monitor pump discnarge pressure and auxiliary feeowater ' flow
indicators to determine auxiliary feedwater.availaoility.

5. If auxiliary feedwater cannot be restored, attempt to restore
main feedwater.

7. -If auxiliary feedwater or main feedwater . flow cecomes availaole
as a result of manual actionsis1d I (flow equivalent to at least
one motor driven auxiliary feecwater pump at design pressure)
gpm is' being injected into the non-f aulted steam generators,
immediately pecceed to tne appropriate aonormal operating
instructions. If safety injection has been initiated, immedi-

ately proceed to E01-0,-Immediate Actions and Diagnostics.

8. If 'only the condensate system is availaole, then perform tne
_ _

following actions:

a. Rapidly depressurize all'non-faulted steam generators to a
pressure below tne shutoff nead of 'tne condensate pumps.

CAUTION: Do not attempt to olock safety injection.
1

I
s

|
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D. If safety injection occurs, reset safety tr:Jection and
feedwater-isolation and open the feedwater control ana

isolation valves to feed the depressurizeo steam generators
'

wnile continuing tne steam generator depressurization. -

c. .Begin injecting condensate flow to the depressurized steam
generator.

9. a .* If reactor coolant system pressure ano core exit tnermo-
couples or wice range RTO temperature are increasing, due to

loss of neat removal capaoility of the secondary system, go
to step 10.

b. If flow greater qan I (flow equivalent to at least one
motor-driven auxiliary feedwater pump at desing pressure)
gpm is being injected into the non-faulted steam

generator (s), M if an indicated narrow range water level
in at least one aepressurized steam generator is greater
than (insert plant specific value wnich incluces an
allowance' for normal cnannel accuracy, post accicent trans-
mitter errors anc reference leg errors) precent of span,
then immediately return to tne appropriate E0I or AOI.
Otnerwise return to step 5.

10. Manually initiate. safety injection if not already actuated.

CAUTION: Monitor RWST level closely. If RWST level reacnes a
low level imediately proceed to Cold Leg Recircula-
tion Switenover Instructions, Taole E-1.1 of E01-1.
Following tne implementation of cold leg recirculation

'

reurn and continue with step 11.

11. Initiate an RCS depressurization by performing the following
actions:

a. Establisn power sources necessary to operate tne pressurizer
PORV's.

|

-4-
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'b. Ensure enat pressur.izer. PORV' isolation valves are in tne
~

OPEN position.

~

L c. . Manually Lopen ALL Pressurizer PORV's.

NOTE: If pressurizer PORV's are opened, an increase in ' pressurizer
level is' expected.

12. Verify at .least. two' PORV flow paths are open by cnecking tne MCB
status .lignts and temperature indicators in each PORV cisenarge
line. If 2 PORV. flow patns are verified to be open, proceea to
s tep 14.

13. If at least TWO pressurizer PORV flow pauls are not verified to
be.open, perform the following actions:

a. Attempt to restart one reactor coolant pump (preferaoly in a
non-faulted stemn generator loop) if not already running.

b. Depressurize at least one non-f aulted steam generator
secondary s, ice to atmospnere pressure by opening tne steam

' generator PORV's

NOTE: If the steam generator PORV's cannot be openeo from

tne MCS, manually open at least one steam generator
PORV.

c. Align a low pressure water source to the depressurized
non-f aulted stesn generator (s).

NOTE: Sources' of low pressure-water may' include fire water,
service water, or condensate water.

d. Proceed. to step 15.

14. Stop all reactor coolant pumps if not already tripped.

-5-
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CAUTION: If the reactor- coolant pumps are stopped, tne seal .
.

injection flow should De maintained.

15. If-

3. Secondary cooling capability nas not been restored

.. .

SR.

b. Secondary cooling capability nas ceen restored and core exit
tnermocouples and wide range RTO's readings are not trending
downward.

THEN, maintain the pressurizer PORV's in tne open position.
- = Maintain safety injection flow ~and go to step 7 in E0I-1, Loss
'

of Reactor Coolant. If secondary cooling capaoility has been
restored as verified by core exit thermocouples ana wice range
RTO's, tnen continue on witn step 16.

~

16. WHEN

a. the indicated narrow range water level in at least one -
non-faulted stean generator is greater tnan (insert plant
specific value wnicn includes an allowance for normal
enannel accuracy, post-accident' transmitter errors and
reference leg process errors) percent of span AND

b. the reactor coolant indicated subcooling-based upon tne
incore thermocouples is greater. tnan (insert plant specific
value wnien is the sum of tne errors for the temperature

measurement system used ano tne pressure measurement system.

translated .into temperature using the saturation taoles)

THEN

c. monitor the core exit tnermoccupies to record caseline
readings,- anc then close the pressurizer PORV's.

4
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' CAUTION: .If af ter. closing of the pressurizer PORV's, a rapid
-increase in core exit thermocouple tanperatures (greater
than 15'F) occurs, immediately reopen' tne pressurizer
power operated relief valves and proceed to . step 7 in
E01-1,. Loss of Reactor Coolant.

17. After tne pressurizer PORV's are closed, monitor t'te condition <
given celow for termination of safety injection.

WHEN

.

a. Reactor coolant system pressure nas ' increased oy at. least
200 psi (after closure of tne pressurizer PORVs), dN0

.

-o. Pressurizer water level is greater than 50 percent of span,
A,!!O,

c. The reactor coolant sytem indicated subcooling SASED ON HOT,

LEG WIDE RANGE TEMPERATURE IN THE NON-FAULTED LOOPS OR THE

CORE EXIT THERMOCOUPLES is greater tnan (insert plant.

specific valve whicn is tne sum of the errors for- tne

temperature measurement system used, and"tne pressure
measurement. system translated into tenperature using tne

saturation taoles).

THEN:

d. . Reset safety injection and stop all operating safety
injection: pumps not needed for normal cnarging sno reactor
coolant pump seal injection flow.

CAUTION: Automatic reinitiation of safety injection will-

not! occur since the reactor trip breakers are not

reset.

R

-7-
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CAUTION: -Subsequent to this step, shoulo loss off offsite
power occur, manual action (e.g., manual safety
injection initiation) will De required to load tne

safeguards equipment onto tne diesel powered
emergency busses.

Establish normal charging. flow and then isolate safety* ' e.
-injection flow to RCS-Cold' Legs via Baron Injection Tank.

~ CAUTION: IF reactor coolant pressure decreasesL by 200 psi.

. @l pressurizer ' water: level decreases Oy 10 percent*

of span following termination of _ safety injection
flow OR the reactor coolant suo-cooling. drops
below (insert plant specific value wnich is the
sum of the errors for the temoerature measurement
system used and for the pressure measurement

system translated into temperature using tne
saturation taoles), MANUALLY REINITIATE safety
injection to estaolisn reactor coolant pressure,

- and pressurizer water level and _ go to section 0
E0I-0.

CAUTI0th If the pumps are restarted once after termination,'
an additional 15'F of suo-cooling should be acced *
to the required sub-cooling _ prior to the second
termination of the hign head pumps. This can be
achieved Dy_ terminating SI at 200 psi higner
pressure.

4 - f. Reestablisn normal makeup and letdown to maintain pressur-

.izer water level in the normal operating range and to
,

maintain reactor coolant pressure at values reached wnen

safety injection is terminated. Ensure tnat water addition

'during this orocess does not resul,t in oilution'of tne
: reactor coolant system-boron concentration.

,
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g. Reestablish operation of tne pressurizer neaters. When
reactor coolant pressure can ce controlled by pressurizer
neaters alone, return makeup and letdown t.< pressurizer

water level control only.

n. . Af ter tne water level in tne non-f aulted steam generator (s)
-nas been restored to the narrow range span, regulate the
auxiliary feedwater flow 'to tnose steam generator (s) to
maintain an indicated narrcw range water level.

NOTE: Monitor the primary water supply (Condensate Storage
Tank) for *ne auxiliary feedwater pumps and t.pon

,

reacning a low level, switen over to an alternate water
supply source.

.

13. Monitor eitner the average temperature inaication of core exit
thermocouples (if availaole) or all wide range reactor coolant

temperature T to verify tnat RCS temperature is at least 50*FH

less tnan saturation temperature at RCS . indicated pressure.

If 50*F indicated suocooling is not present, tnen attempt to
estaolisn 50*F indicated succooling by steam dump from tne steam
generators to the concenser or tne atmospnere.

CAUTION: If steam dump is necessary, reduce the steam
generator pressure to maintain a reactor coolant

cooldown rate of no more tnan 50*F/nr, consistent
with plant make-up capability, until 50*F suecooling
is establisnea.

If 50*F indicated subcooling cannot be estaolisned !

l

or maintained, then MANUALLY REINITIATE SAFETY l

INJECTION,. Go to E01-0.

.19. Perform a controlled cooldown to cold snutdown conditions using
Normal Coolant procecures if requirea to affect repairs.

Maintain subccolec conditions (at least 50*F inoicated scoccol-
ing) in the reactor coolant system.

-g--
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INSTRUCTIONS TO M!TIGATE INADEOUATE CORE CCCL.7:G (ICC).

RESULTING FROM A LOSS OF AUXILIARY FEECWATER

IN PLANTS WITH LOW PRESSURE SI PUMPS

I. PURPOSE

The purpose of this instruction is to specify the required
operator actions and precautions necessary to:

1. Establish alternate core decay heat removal czpability when .

main and auxiliary feedwater is unavailable.-

2. Prevent or minimize damage to the fuel cladding and release
of excessive radioactivity. -

3. Establish stable reactor conditions which are amendable to
long term cooling.

II. SYMPTOMS

1. The auxiliary feecwater system is not available .for cecay
heat removal, and

2. The main feedwater system is not available for cecay heat
removal.

III. IMMEDIATE ACTIONS

.

Refer to the Section on Immediate Actions of the appropriate

operating instruction for the initiating event, if not alreaoy
performed.

|

|

|

|
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IV.- SUBSEQUENT ACTIONS

. CAUTION: The operator must proceed to step 10 before the
secondary liquid inventory is depleted. Steps 1
through 9 snould also De performed concurrently.

.

1. If a loss of reactor coolant is also in progress, monitor
*

wide range reactor coolaat system pressure, and

a. IF the wide range reactor coolant systen pressure is
ABOVE any steam generator pressure, tnen perform the

actions-through Step 2.in.E0!-1, Loss of Reactor Cool-
ant, while continuing with Step 5 of tnis instruction.

b. IF,the wide range reactor coolant system pressure is
BELOW the steam pressure in ALL steam generators, then

; inmediately return to E0I-1 Loss of Reactor Coolant.
.

2. If a Loss of Secondary Coolant is also in progress, then
perform the actions through Step 5 in E01-2, Loss of Secon-
dary Coolant, while continuing with Step 5 of this instruc-
tion.

3. If a Steam Generator Tuoe Rupture is also in progress, tnen
perform the actions througn Step 10 in E0I-3, Steam Genera-
tor Tube Rupture, while continuing with step 5 of tnis

,

instruction.

4 If any other event is in progress, follow tne appropriate

] procedere wnile continuing with the subsequent steps of this
instruction.

i

|
*

S. ; Attempt to operate the auxiliary feedwater . system by per- )
forming the following actions.

-2-
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a. Verify tnat auxiliary feedwater pumps are running. If
not, check breaker position and restore if necessary.

b. Verify that auxiliary feedwater valves are in the proper
slignment as indicated by the MCB status lignts.

c. Verify that the water supply to the suction of the aux-
iliary feedwater pumps is available.

d. Locally verify open valve positions and attempt toi

manually start all auxiliary feedwater pumps.

e. Verify that the valves in tne steam supply to the tur-
oine driven auxiliary feedwater pump are open.

NOTE: Monitor pump' discharge pressure and auxiliary feedwater
flow indicators to determine auxil'iary feedwater avail-
aoility.

1

6. If auxiliary feedwater cannot be restored, attempt to
restore main feedwater, if poss'ble.

7. If auxiliary feedwater or main feedwater ficw becomes

available as a result of manual actions and I (flow
equivalent to at least one notar driven auxiliary feedwater,

pump at design pressure) gpm is being injected into the
non-faultad steam generators, immediately proceed to the
appropriate abnormal operating instructions. If safety

injection has been initiated, immediately proceed to E01-0,
,

Immediate Actions and Diagnostics.

8. If only tne condensate system is available, then perform the
following actions:

a. Rapidly depressurize all non-f aulted steam generators to
a pressure celow tne shutoff head of tne condensate
pumps.

-3-
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. - .
.



, -

- - -

'

i rp ... .

.-

'( . .

,

v.

. CAUTION:: Do not attempt to oloc4 safety injection.
r

| b. Iffsafety-injection occurs, reset safety injection and
w>

. feedwater fisolation and open tne |feedwater ' control and
~

*

'

isolation valves to feed tne depressurized steam gener-

ators wnile continuing tnef steam generator depressuri-
$ zation.

P

c. 'Begin injecting condensate flow- to tne' cepressurized
stemn generator.

,

9. If flow 1 greater' tnan I (flow equivalent to 'at least one
' motor-driven |au'xiliary feedwater panp at design pressare)
gpm is oeing injected into the non-faultad steam genera-
tor (s), ANl if .s1. indicated narrow range water level in at

~

j least 'one -depressurized steam generator is greater tnan
(insert plant specific'salue wnicn includes an allowance for
normal.cnannel -accuracy, post accident transmitter errors ..

and reference leg errors) precent of span, tnen immediately
return to. the appropriate E0I. Otnerwise continue to Step
10.

10. Manually initiate safety injection if not already actuateo.

CAUTION: Monitor RWST--level closely. If RWST level reacnes-

!* a low -levei, immediately proceed to Cold Lag Re-
'

circulation Switenover Instructions, Table E-1.1
i in E0I-1, ' Loss of Reactor Coolant. Following

.

implementation of cold leg recirculation, return
and continue witn step 11.

.

'

11. = Initiate an RCS depressurization by_ performing tne following

actions:

a. - Estaolisn power sources necessary _ to operate tne pres-
surizer PROV's.

'

.

&

- e
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.b. Ensure that pressurizer PORV's isolation valves are in
the OPEN position. -

c. Manually open ALL Pressurizer. PORV's.

.

HOTE: -!f pressurizer PORV's are opened, an increase in pres-
surizer level is expected.

i

o

12. Verify at least,two 90RV flow paths are open. ey enec4tng tne MCS
sttlus lignts and temperatare indicators in eacn PORV otscnarge
line. If 2 PORY flow paths are verified to be open, proceed to
s tep 14

13. If at least TWO pressurizer PORV flod patns are not verified to
-ce open, perform the following actions: '

a. Attempt' to restart one reactor coolant pumo (preferably in a
non-faulted steam generator loop) if not already running.

b. Depressurize at 'least one non-f aulted steam generator secon-
dary side to atmosphere pressure by opening the steam gen-
erator PORV's

NOTE: If the steam generator PORV's cannot ce opened from tne
-MCB, manually open at least one steam generator.PORV.

,

c. Align a low pressure water source to tne depressurizeo
non-f aul ted' steam . generator (s) .

NOTE: Sources of low pressure water may incluoe fire water,>

'

service water, or condensate water.

d. Proceed to Step 15.
.

14. Stop all eactor coolant pumos if not alreaoy tripped..

,

-5- |
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CAUTION: If the reactor coolant pumps ',re si:pped, tne seal

injection flow should oe maintainea.

15.,1f

a. Secondary cooling capability nas not oeen restored

93
.

D. Secondary cooling' capability nas teen restored anc core exit
thermocouples and wide range RTO's reacings are not trending
downward.

THEN,'. t.aintain the pressurizer PORV's .in tne open position.

Maintain safety injection flow and go to Step 7 in E01-1, Loss
of Reactor Coolant. If secondary cooling capability nas oeen

,

restored as verified by core exit tnermocouples and wice range
RTO's, -tnen continue en witn step 16.

16. WHEN:-

a. tne indicated narrow range aatar level in at least one
non-f aulted steam generator is greater tnan (insert
plant specific value wnicn incluces an allowance for
normal cnannel accuracy, post-accident transmitter
errors and reference leg process errors) percent of span
AND

o. the reactor coolant indicateo succooling baseo upon tne
core exit thernocouples is greater than -(insert plant
specific value whicn is tne sam of tne errors for tne

,

tamperature measurement system used and the pressure

measurement system translated into temperature using the

. saturation taDies)
THEN:

c. monitor tne core exit enermoccupies to recora case line

reacings, anc :nen close tne pressurizer. 90RV's.

-f-
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CAUTION: If after' closing of the pressurizer PORV's, a rapid
increase in core exit thermocouple temperatures (greater"

than 15*F) occurs, immediately reopen tne pressurizer-
power operated relief valves and proceed to Step 7 in
E01-1, Loss of Reactor Coolant.

17. After the pressurizer PORV's are closeo, monitor tne conditions
given below for termination of safety injection.

WHEN:

a. reactor coolant system pressure nas increased oy at
least 200. psi (after closure of the pressurizer PORVs),
AND

,

b. pressurizer water level is greatar tnan 50 percent of
sp'an, AND

c. tne reactor coolant sytem indi:ated subcooling BASED ON

HOT LEG WIDE RANGE TEMPERATURE IN THE NON-FAULTED LOOPS

OR THE CORE EXIT THERMOCOUPLES is greater tnan (insert

plant specifi.c valve whicn is the sun of tne errors for
tne temperature measurement system used, and tne pres-
sure measurement system translated into tanpe' tture-
using the srturation tacles).

.

THEN:

d. reset safety injection and stoo all operating safety
injection pumps not needed for normal cnarging ano
reactor coolant pump seal injection flow.

CAUTION: fAutomatic reinitiation af safety injection will
not occur since tne reactor trip creakers are not

reset.
,

-7-
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CAUTION: Subsequent to this step, snould loss of offsite

. power occur, manual action (e.g., manual safety
injection initiation) will De required to load tne
safeguards equipment onto the diesel powered ener-
gency cusses.

e. estaolisn normal cnarging flow and tnen isolate safety.
injection flow to RCS Cold Legs via Baron Injection Tank.

CAUTION: IF reactor coolant pressure decreases oy.200 psi

OR, pressurizer water level decreases oy 10 percent
of span following termination of safety injection
flow OR, tne re' actor coolant sub-cooling drops
below (insert plant specific value wnicn is tne
sun of the errors for tne tenperature measurement . -

system used and for the pressure measurement

system translated into tenperature using tne
saturation taoles), MANUALLY REINITIATE safet/
injection to establish reactor coolant pressure
and pressurizer water level ano go to Section 3
E01-0.

CAUTION: If tne pumps are restarted once after termination,
an additional 15'F of suo-cooling snould as added
to the recuired sub-coolin, prior to tne secono
termination of the high head punps. This can ce
achieved by terminating SI at 200 pst higner pres-

,

sure.

f. Reestablish normal makeuo and letdown to maintain pres-

surizer water level in tne normal operating range and to
maintain reactor coolant pressure at values reacned wnen-
safety injection is terminated. Ensure tnat water addi-
tion during this process does not result in dilution of

the reactor coolant system boron concentration.
.
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g. Reestablish operation of the pressurizer neaters. Wnen
reactor coolant pressure can be controlled by pressur- ,

izer heaters alone, return makeup' and letdown to l,

pressurizer water level control only.

h. Af ter the water level in tne non-f aulted steam genera-
tor (s) has been restored to the narrow range span,
regulate the auxiliary feedwater flow to those steam
generator (s) to maintain an indicated narrow range aater
level.

NOTE: Monitor tne primary water supply (Condensate Storage
Tank}. for the auxiliary feedwater pumps and upon reacn-
ing a low level, switen over to an alternate water
supply source.

18. Monitor either the average temperature indication of core exit
thermocouples (if available) or all wide range reactor coolant
temperature TH to verify that RCS temperature is at least 50*F
less than saturation temperature at RCS indicated pressure.

If 50*F indicated subcooling is not present, tnen attempt to
establish 50*F indicated subcooling by steam dtop from the steam
generators to tne condenser or the atmospnere.

CAUTION: If steam dump is necessary, reduce tne steam gen-
erator pressure to maintain a reactor coolant

cooldown rate of no more tnan 50*F/hr, consistant
with plant make-up capaoility, until 50'F succool-
ing is estaolisned.

If 50*F indicated subcooling cannot ce estaolisneo or
maintained, then MANUALLY REINITIATE SAFETY INJECTION.

Go to E0I-0.

19. Derform a controlled cooldown to cold snutdown conoitions using
Normal. Coolant orocedures if required to affect repairs. Main-
tain succooled conditions (at least 50*F indicateo succooling)
in tne reactor coolant system.

# -9-
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INSTRUCTIONS TO MITIGATE INADEQUATE C0d! COOLING

(ICC) RESULTING FR0ti A LOSS OF REACTOR COOLANT COINCIDENT WITH LOSS

OF ALL'HIGH FEAD SAFETY INJECTION (1) (l.0W HEAD
,

SAFETY INJECTION IS AVAILABLE)

I. puroose

Tne oojectives of tnese instructions are to specify requirea

. operator actions and precautions necessary to:

1. Depressurize tne primary system to estaolisn low neaa safety>

injection flow ana restore c' ore cooling;

2. Determine wnen car,ditions are acceptacle to retarn to-tne

Emergency Operating Instructions.

II. Synotoms

1. Five core exit tnermoccuples are reading greater tnan 1200*F.

0R,

2. Annormal containment conditions (pressure, radiation, or sump
'

level) are indicated and eitner a. or o. celow exist:(2)
,

(1) This instruction is applicable to all plants regardless of tne
snutoff .nead of tne nign nead safety injection-pumps.
(2) .v t applicaole to plants witnout vessel level instrumentatian.o

1
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a. With any reactor coolant pump running, reactor vessel level

is ' reading less 'than 100 percent in the narrow range.(ll'

b. With no reactor coolant pumps running, two or mo** core exit

enermocouples are reading greater tnan 700*F- and reactor

vessel level is reading less tnan (plant specific value

whien is 31/2 feet aoove tne cottom of tne active fuel in-
the core witn zero void fraction, plus uncertainties).(1)

III. Immediate Actions<

Refer to section on Immediate Actions of E-0, Immediata Actions and

Diagnostics, if not already performea.

IV. Subsequent actions

CAUTION: Wnile in tne injection .Tode, if tne refueling water

storage tans level approacnes tne low level alarm during the

suosequent actions of tnis instruction, -immediately terminate tnose

actions and do not resume them until tne transfer to cold leg

recirculation has been accomplisned. Tne instructions for

switchover to cold leg recirculation begin witn step 7 of E-1

(" Loss of Reactor Coolant").
4

NOTE: During tne conduct of tnis instruction, closely monitor tne
4

core exit tnermoccuples (and vessel level gauge (1} if availaole)

to determine tne effectiveness of the suosequent actions.

(1) Not applicaole to plants witnout-vessel level instrumentation.

2
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1. Establisn-power sources necessary to operate all cold leg accu-
,

mulator isolation ealves and verify that all valves are open;

if not, open the valves. While doing so, immediately proceed

with the sucsequent actions.

.

2. Attempt to estaolish the necessary concitions for running reac-
~

tor coolant pumps.

3. Attempt to establish makeup ficw to the reactor coolant system

by operation of any available equipment.

4. Continue efforts, througnout these . instructions, to provide

high nead centrifugal cnarging and/or nige. nead safety injec-
,

tion . Attempt to operate equiement manually or locally.

5. Regulate the auxiliary feedwater to restore and/or maintain an

indicated narrow range steam generator water level.

NOTE: Monitor the primary water supoly (condensate storage

tank) for the auxiliary feecwater pumps and upcn reaching a low

level (plant specific value), switch over to an alternate water

supply source.

.

1

5. -If the icw nead safety injection pumos- have been shut down

restart these pumps.

I
1
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7. If all reactor coolant cumps are running and core ex1t thermo-
,

couples are reading less than 1200*T; :nen. trip the reactor

coolant pump in the loop connected to the pressurizer surge

line.

CAUTION: The subsequent sections A, 3 and C .mst de executed

sequentially, unless instructed otherwise in the procedure.

_

h

J
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SECTION A i

REACTOR COOLANT SYSTEM DEPRESSURIZATION VIA

STEAM GENERATOR SECONDARY OEPRESSURIIATION

A-1. Close any open pressurizer PORV's. Also verify the open status and

availanility of power to all pressurizer PCRV bacxup isolation

v alves.

A-2. Rapldly depressurize the steam generator secondary side of all

available steam generators to X psig (plant specific value wnica is

200 psig plus instrument uncertainty) by dumping steam:

a. to the condenser 3 if the condenser is available, by manual

control of tne steam generator neader pressure controller

9R

b. througn the steam generator power operated relief valves, if

the concenser is. not available.

.

CAUTION: If depressurization of the steam generator secon-

daries to X psig cannot be accomplished, continue efforts to

depressurize the steam generator secondaries and go to step 3-1.

5
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| A-3. -If at least two wide range hot leg RTD's co' not read less than
l

, i

400*F, then go to s tep 3-1. Otherwise, proceed with the suosequent

ins tructions .

A4 If any cold leg accumulator isolation valve is open and the asso-

ciated accumulator has not been vented, then trip all c:erating

{ reactor coolant pumos.

.

A-5. Isolate the cold leg accumulators by closing the cola leg accumu-

lator isolation valves.

NOTE: If the accumulator isolat1on valves cannot be closed vent

the accumulator nitrogen gas to less than Y, psig (plant specific

value to be calculatad in Appendix A). Do not proceed to step A-6

until the accumulators have been depressurized.

CAUTION: If core exit thermocouples should exceed 1200*F wnile

venting the accumulator gas then restart all opersole reactor

coolant pumps and procaed innediately to stap A-6.

A-6. Rapidly depressuri:e -the steam generator secondaries to atmospneric

pressure.

A-7. Verify low head safety injection d'y eitner' direct flow indication
~

or by low head SI pumo disenarga pressure less tnan the shutoff

head of the icw head SI pumps.

0
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A-8. Trip all ope' rating reactor coolant pumps.

A-9. When core exit thermocouple readings are celow 400*F- (and the

vessel _ level gauge (1), if 'availaole) indication is grea'ter

tnan- percent (plant specific value wnien is top of core plus
,

uncertainties) then go to step 7 of E-1 (" Loss of Reactor Coolant")

cc, if safety injection switchover to cold leg recirculation has

been accomplished, go to step 8 of E-1 (" Loss of Reactor Coolant").

CAUTION: If the core exit thermocouples snould exceed 1200*F

before all of the aDove conditions are satisfied tnen tne instruc-

tions of section 3 snould oe execated.

.

(1) Not. spolicaole to plants witnout vessel level instrumentation.

7
,
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SECTION a-

' REACTOR COOLANT SYSTEM OEPRESS'JAIZATION VIA

RESTARTING / RUNNING REACTOR C0OLANT PUMPS

NOTE: If the steam generator secondaries nave not seen fully

depressurized ANO if tne capaoility to rapidly depressurize tne
-

,

steam generator secondaries is restored during tne conduct of steps

B-1 througn B-5 THEN return immediately to step A-1 anc complete

the subsequent steps of tne A section.

NOTE: If normal' conditions for starting reactor. coolant pumps

cannot oe met in section B,' tne reactor coolant pumps must ce-

started regardless.

3-1. If all reactor coolant pumps are not' running ano core exit tnerma-

couples are reading greater tnan 1200*F, then start a snutcown

reactor coolant pump. .If core exit thermocouples remlin aoove

1200*F, start another reactor coolant pump. Continue this action

unti.1 either. core exit thermocouples drop celow 1200*F or all oper-

able reactor coolant pumps are running.
'

-

If core exit thermocouples remain aoove 1200*F go to _ step C-1.

.

CAUTION [ If at any time during tne Conduct of steps 3-2 tnrougn

,3-6 core exit tnermoccuple reacings exceed 1200*F return imme-
~

diately ' to step B-1.

3
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NOTE: If at sny time curing the conduct of the subsequent instruc- I

tion an operating reactor coolant pumo f ails, replace the lost pump

by any remaining operable reactor coolant pumos.

3-2. Attempt to fully depressuri:e the secondary sice o. all available

steam generator secondaries by any means possible. Regulate the

auxiliary feedwater to restore and/or maintain an indicated narrow

range steam generator water level.

.

3-3. Monitor the RCS depressurization. '4 hen evidence of Icw head safety

injection flew is determined by either direct ficw indication or by

low head SI pump discharge pressure less than the shutoff head of

the low head SI pumps, THEN proceed with the subsequent steps.

NOTE: Lcw head safety injection may be intermittent but this is

sufficient and the next steps of this procedure should be executed.

3-4. If the cold leg accumulators have not already been isolated, iso-

late the cold leg accumulators by closing the cold leg accumulator

isolation valves.
.

NOTE: If the cold leg accumulator isolation valves cannot te

closed THEN vent.the accumulator gas to less than Y psig (plant

specific value to be calculated in Appendix A). Do not proceed to

sten S-5 until the accumulators have been depressurized.

:

- 9

. .
|



.. - - .

.

..

. .

. . .

S-5. WHEN:

.

Steam generator secondaries have been 'fally depressurized.a.

~ A.!!

b. At least two wide range not leg RTD's are reading less tnan

350*F.

THEN

Trip all operating reactor coolant pumps.
,

B-6, Verify CONTINUOUS celivery of low nead safety injection by eitner

direct flew indication or by low nead SI pump discharge pressure
,

less than the shutoff nead of the low nead SI ownps. If continuous

delivery of low head safety injection cannot ce verified return

immediately to step B-1.

B-7. When core exit thermocouple readings are less tnan 400*F (and tne

vessel leval gauge (1), if availaole) is'insicating
,_

percent (plant specific value wnien is top of. core plus

uncertainties) THEN go to step 7 of E-1 (" Lass of Reactor Coolant")-

of, if ' safety injection. switenover to cola leg recirculation nas,

been. established go to stap 3 of E-1-(" Loss of Reacter ;colant"). |
!
l

I
(1). Not applicaole to plants witnout vessel level instrumentation. 1

10
'
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SECTION C

REACTCR COOLANT SYSTOi OEPRESSURIZATION VIA

OPENING PRESSURIZER POWER OPERATED RELIEF VALVES

NOTE: If tne steam generator secondaries have not been fully

depressurizac AND if ne capability to rapidly depressurize tne

steam generator secondaries is restored during the conduct of steps

C-1 througn C-6 THEN return immediately to step A-1 and complete

the subsequent steps of the A section.

NOTE: If :ne capability to operate additional reactor coolant

purps is restored during the conduct of steps C-1 through C-6 THEN

return immediately to step S-1 and complete the subsequent steps of

the S section.

C-1. Open all operaole pressurizer power operated relief valve (PORV's).

C-2. If core exit thermoccupl:: remain above 1200*F, open any other

available vent paths from the reactor coolant system to the con-

tainment.

1

i
C-3. Attempt to fully depressurize the secondary side of all availaole |

l
steam generators by any means possible. Regulate auxiliary feed- -

water to restore and/or maintain an indicated narrow range steam

generator water level.

11
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C-4. Monitor tne MCS pressure. Wnen evidence of low nead safety injec-
~

'

tion flow is determined my ettner direct flow indication or oy low

neso SI pump discharge- pressure less tnan tne snutoff nead of tne

low nead SI pumps. THEN proceed witn the suosequent steps.

NOTE : Low head safety injection maybe intermittent Dut this is

sufficient and the next steps of this proce. dure snould be executed.

C-5. If tne cold leg accumulators nave not already been isolated, iso-

lata 'tne cold leg accumulators oy closing the cold leg accumulator

isolated valvis.

NOTE: If tne colo leg accumalator isolation valves cannot ce

closed THEN vent tne accumulator gas to less tnan Y'asig (plant

specific value to be calculated in Appendix A). 00 NOT PROCEED to

steo C-6 until tne accumulators have been depressurized.

C-6. When:

a. Steam cenerator seconoaries have been fully depressurized.

AND

b. At least two wide range not leg RTO's are reading less enan

350*F.

I

l

i,

12
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.THEN
1

Trip all operating reactor pumps.

"

C-7. Verify CONTINUOUS delivery of low nead safety injection oy either

direct flow indication.or by low need SI pump discnarge pressure

less tnan the shutoff nead of tne low nead SI pumps. If continuous

Icw head safety injection cannot be verified return immediately to
,

section 3 step B-1 and. complete the suosequent steps of tne S,

section.

-C-8. When core exit thermocouples are reading less tnan 400*F (and the

vessel level gauge (1), if availaole) is indicating percent

(plant specific value wnich is top of core plus uncertainties) THEN

go to step of E-1 (" Loss of Reactor Coolant") CR, if safety

injection switenover to cold leg recirculation has be! .

accomplisned, go to step 8 of E-1 (" Loss or Reactor Coolant").

CAUTION: If. core exit tnemocouples should exceed 1200*F cefore all

of the acove conditions are satisfied tnen 'immediately return to

section B.

.

.(1) Not sopitcable to plants witncut vessel level instrumentation.
.

'

13
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Accendix A

Accumulator Isolation via Gas

Venting to the Centainment

2In several steps of the E 0I-1 procedure accumulator isolation is to

be accomplisned by venting the gas if the isolation valves could not be

closed. Specificaliy, the instructions stata that the gas should be

vented to Y PSIG before the next steps can be executed. The value Y

.snould be calculated as;

Y(PSIG) - Low Head Safety Injection Pumo shut off head (PSIG) - 100 psi

14
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E201-2

INSTRUCTIONS TO HITIGATE INADEQUATE CORE COOLING (ICC)

RESULTING FROM A LOSS OF AUXILIARY FEE 0 WATER

IN PLANTS WITH SAFETY GRACE CHARGING FLOW

!. PURPOSE

The purpose of this instruction is to specify tne required operator

actions and precautions necessary to:

1. Estlolisn alternate core decay heat removal capaoility wnen main
and auxiliary feedwater is.unavailaole.'

2. Prevent or minimize damage to the fuel cladding anc release of
excessive radioactivity.

3. Estaolisn stacle riactor conditions anien are amendaole to long
term cooling.

II. SYMPTOMS

1. The Auxiliary Feeowater System is not availaole for cecay neat
removal, and

2. The Main Feedwater System is not availaole for cecay neat
removal .

III. IMMEDIATE ACTIONS

Refer to the section'on Immediate Actions of tne appropriate oper-

ating instruction for the initiating event, if not already
performed.

6785A -1 -
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' !V. SUBSEQUENT ACTIONS

CAUTION: If during the conduct of steps 5 tnrougn 9 ene Reactor
~

Coolant System pressure md core exit' tnermocouples or
wide range RTO temperature are increasing due to loss of
heat removal capacility of tne secondary system, tnen
immediately proceed to step 10..

1. If a Loss of Reactor Coolant is also in progress, monitor wide
range reactor coolant system pressure, ano

a. If the wide range reactor coolant system pressure is ASOVE
any steam generator pressure, then perform tne actions
throegn step 2 in E0!-1, Loss of ' Reactor Coolant, wnile
continuing witn step 5 of tnis instruction.

D. If the wice range reactor coolant system pressure is BELOW

the steam pressure in ALL steam generators, tnen 'mmeotately
return to E01-1, Loss of Reactor Coolant.

2. If a Loss' of Secondary Coolant is also in progress, then perform
the actions througn step 5 in E0I-2, Loss of Secondary Coolant,
wnile continuing witn step 5 of tnis instruction.

3. If a Steun Generator Tube Rupture is also in progress, tnen
perform the actions througn step 10 in E0!-3, Steam Generator
Tube Rupture, wnile continuing with Step 5 of. tnis instruction.

4. If any otner event is in progress, follow the appropriate
procedure wnile continuing witn the suosequent steos of tnis
ins traction.

5. Attempt to operate the auxil 'eeowater system by performing
~

.
,c

the following actions'.

-2-
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.a. Verify that' auxiliary feedwater ' pumps are running.. If not,
check breaker position and restore if necessary.

b. Verify that auxiliary feedwater valves are in tne proper
alignment as indicated by tne MCB status lignts.

c. Verify that the water supply to tne suction at tne auxiliary
feedwater pump .is available.

d. 1.acally verify open valve positions and attempt to manually*

start all auxiliary feedwater pumps.

.

e. Verify tnat the valves'in the steam supply to the turoine
driven auxiliary feedwater ptznp are open.

NOTE: Monitor pump disc::arge pressure and auxiliary feeawater flow
indicators to determine auxillary feedwater availaoility.

5. If auxiliary feedwater cannot be restored, attempt to restore
main feedwater.

i

7. If auxiliary feedwater or main faeawater flow secomes availaole
as a result of manual. actions .and I (ficw equivalent to at least
one motor driven auxiliary feedwater pump at design pressure)
gpm is being injected into the non-faulted steam generators,
immediately proceed to tne appropriate _ aonormal operating
ins tructions. If- safety injection nas been initiated, immedi-

,
ately proceed to E01-0,-Immediate Actions. and Diagnostics.

,

S. . If only'.the condensate system is availaole, then perform tne
following actions:

a. Rapidly depressurize all non-f aulted steam generators to a.
pressure below tne shutoff nead of tne condensate pumps.

;- ' CAUTION: Oo not attempt. to olock safety injection.
_

. -3-
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o. If safety . injection occurs, reset safety injection and
feedwater isolation and open Ene fetcwater control and
isolation valves to feed tne depressurizec steam generators
while continuing tne steam generator depressurization,

c. Begin injecting c:ndensate flow to the oepressurizec steam
generator.

9. a. If reactor coolant system' pressure anc core exit tnermo-
couples or wioe ringe RTO tenperature are increasing, due to
loss of. neat removal capability of the secondary system, go
to step 10.

b. If flew greater tnan ! (flow equivalent to at least one
motor-driven auxiliary feedwater pump at desing pressure)
gpm is.being injected into the non-faulted steam

generator (s), bli if an indicated narrow range water level
in at least one aepressurized steam generator is greater
than (insert plant specific value wnicn incluoes an
allowance for normal cnannel accuracy, post acticent trans-
mitter errors anc reference leg errors) precent of span,
then immediately return to tne appropriate E0I or AOI.
Otnerwise return to step 5.

10. Manually initiate safety injection if not alreaoy actuated.
e

CAUTION: Monitor. RW3T level closely. If RWST level reacnes a
low level immediately proceed to Cold Leg Recircula-
tion Switenover Instructions, Table E-1.1 of E0I-1.
Following tne implementation of cold leg recirculation+

return and continue with step 11.,

11. Initiate an RCS depressurization by performing the ~ following
actions:

a. Estaoltsn' power sources necessary to operate tne pressurizer

PORV's.

-4-
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b .- Ensure that pressurizer PORV isolction valves are in tne
OPEN posttion.

c. Manually open ALL Pressurizer PORV's. '

NOTE: If pressurizer PORV's are opened, an increase in pressurizer
level is expected.

12. Verify at least two PORV flow patns are open by enecking tne MCS '
status lights ~ and tenperature indicators in eacn PORV discnarge

i line. If 2 PORV flow patns are verified to be open, proceea to
step 14.

.

13.-If at least TWO pressurizer PORV flow patns are not verified to.
be open, perform the following actions:

i
*

1
'

a. Attempt to restart one reactor coolant pump (preferaoly in a
| non-f aulted steam generator loop) if not already ranning.

b. Depressurize at least one non-f aulted steam generator
I secondary side to atmospnere pressure by opening tne steam

generator PORV's

NOTE: If the steam generator PORV's cannot De openea from

the MC3, manually open at least one steam generator,

! PORV.
l

!
c. Align a low pressure water source to tne depressurized

non-f aulted steam generator (s).

NOTE: Sources of low oressure water may incluce fire eater,
service water, or concensate water.

d. Proceed to step 15.
,

14. Stop all reactor coolant pumps if not already trippea.
-

,

-5-
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CAUTION: If the reactor coolant pumps are stopped, tne seal
injection; flow snould oe maintainea.

15. If-
'

.a. Secondary cooling capability has not been restored.

0,,R,

b. Secondary cooling capaotlity has oeen restorea and core exit

thermocouples and wide range RTD's readings ' are not trending
downward.

THEW, maintain tne pressurizer P0RV's in die open position.
Maintain safety injectica flav and go to step 7 in E0I-1, Loss
of Reactor Coolant. If seconoary cooling capaoility nas been
restored as verified by core exit thermocouples ino wide range
RTD's, tnen' continue on witn step 16.

16..WHEN
-

1. the indicated narrow range water level in at least one
non-faulted steam generator is greater enan (insert plant
specific'value which includes an allowance for normal~

channel accuracy, ' post-accident transmitter errors and
reference _. leg process errors) percent of span AND

'

b. tne' reactor coolant indicated succooling based upon the
incore thermocouples -is greater tnan (insert plant specific
value wnica is the sum of the errors for tne tenperature
measurement system usco ano tne pressure measurement system

translated into tanperature using the saturation taoles)

THEN

c. monitor the core exit tnermoccupies to record caseline
readings, and then close the pressurizer PORV's.

-6-
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CAUTION: If after closing of,tne pressurizer PORV's, a rapid
'

increase Lin core exit tnermocouple tenperatures- (greater
than 15*F) occurs, inmediately reopen the pressurizer
power operated' relief valves and proceed to step .7 in
E0I-1, Loss of Reactor Coolant.

-

17. After the pressurizer PORV's are closed, monitor tne conditions

. given celow for termination of safety injection.

WHEN

4

-a.- Reactor coolant system pressure has increased oy at least
200 psi . (after clo'sure of the ' pressurizer PORVs), AND.

o. Pressurizer water' level .is greater than 50 percent of span,

A.[N,0

: c. The reactor coolant sytem indicated.succooling BASED ON HOT

LEG WIDE RANGE TEMPERATURE IN THE NON-FAULTED LOOPS OR THE '

CORE EXIT THERMOCOUPLES _is greater tnan (insert plant '

speaific valve wnicn is the sum of the errors for the-

temperature measurement system used, anc tne pressure
measurement system translated into _tenperature using tne

saturation taoles).
2

THEN:

d '. Reset safety injection sic stop all operating safety
injection pumps not needed for norma! cnarging anc reactor ;

coolant pump seal injection flow.

CAUTION: ' Automatic reinitiation of safety injection will*
. not occur since the reactor trip breakers are not

reset. |
|

i ' ~
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CAUTION: Subsequent to this step, shoulo loss .of offsite
.

power occur, manual action (e.g., manual safety
' injection . initiation) will be required to load tne

_

safeguards equipment onto the _ diesel powered

emergency busses,

e. Establisn normal cnarging flow and tnen isolate safety
injection flow -to RCS Cold Legs via Baron Injection Tank.

CAUTION: 1F,-reactor coolant pressure decreases by 200 -psi
.OR pressurizer water level decreases oy 10 percent
of span following termination of safety injection
flow OR _tne reactor. coolant suo-cooling drops
below (insert plant specific value wnich is tne
suin of the errors for the temperature measurement

system used and for tne pressure measurement'

system translated into temperature using tne
saturation taoles), MANUALLY REINITIATE safety
injection to estaolisn reactor coolant pressure

and pressurizer water level and go to section 0
E0I-0.

CAUTION: If the pumps are restarted once af ter termination,
an addit'.onal 15*F of suo-cooling should be added
to tne required sub-cooling prior to tne second
termination of the nign head pumps. ' This can be

'

achieved by terminating SI at 200. psi nigner
. pressure.

f. Reestablisn normal makeup and letdown to maintain pressur-

izer water level in tnc oormal operating range ano to
maintain' reactor coolant pressure at values reacned wnen

safety injection is terminated. Ensure that water aodition
curing this process coes not result in dilution of tne

c reactor' coolant system coron concentration.

.

1678SA _
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g. ~ Reestablisn operation of the mssurizer neaters. Wnen
'

reactor coolant pressure can 4 controlled oy pressurizer
:neaters alone, return makeup and letcown to pressurizer |

water level control only,

h. . Af ter'the water level in the non-f aulted steam generator (s)
nas been restored to the narrow range span, regulate the
auxiliary feedwater flow to- tnose steam generator (s)L to

maintain an indicated narrow range water level.

I NOTE: Monitor the primary water supply (Concensate Storage
Tank) for tne auxiliary feedwater ptsnps and upon
reaching .a low level, switch over to an alternate water

. supply source.

18.' Monitor eitner the average temperature indication of core exit
tnermocouples (if availaole) or all wide range reactor coolant

.

temperature Tg to verify tnat RCS temperature is at least 50*F
less than saturation tanperature at RCS indicated pressure.

If 50*F indicated succooling is not present, tnen attempt to
estaolisn 50*F indicated succooling by steam dump from tne steam
generators to the concenser or tne atmosphere.,

CAUTION: If steam dump is necessary, reduce the steam
generator pressure to maintain a reactor coolant

cooldown rate of no more tnan 50*F/nr, consistent
with plant make-up capaoility, until 50*F succooling
is establisneo.

If 50*F indicated subcooling cannot be estaolisned

or maintained. : tnen MANUALLY REINITIATE SAFETY

INJECTION. Go to E0I-0.

19. Perform a' controlled cooldct n to' cold snutdcwn cons 'tions using
Normal Coolant Procecures if required to affect repairs.

-Maintain _ subccoled conditions (at least 50*F indicated succool-
ing). in tne reactor coolant systam.

-g_ '
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E201-2

~

INSTRUCTIONS TO MITIGATE INADEQUATE CORE COOL:NG (ICC)

-RESULTING FROM A LOSS OF AUXILIARY FEEDWATER

IN PLANTS WITH LOW PRESSURE SI FUMPS

!. PURPOSE

The purpose of.this instruction is to specify the required
operator actions and precautions necessary to:

1. Establish alternate core decay heat removal capability when .

main and auxiliary feedwater is unavailable.

2. Prevent or minimize damage to the fuel cladding and release
of excessive radioactivity.

3. Establish stable reactor conditions whicn are amendable to
long term cooling.

II. SYMPTOMS

1. ~ The auxiliary feeewater system is not available for cecay
heat removal, and

2. The main feecwater system is not available for cecay neat
removal.

III. IMMEDIATE ACTIONS

.

Refer to the Section on Immeciate Actions of the appropriate
operating instruction for the initiating event, if not already
performed.

.

-1-
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IV. SUBSEQUENT' ACTIONS-

. CAUTION: |The operator must proceed to step 10'oefore the -
secondary liquid inventory is depleted.- Steps l'
tnrougn 9 should also be perfarned concurrently.

1. If a loss of reactor coolantfis also in progress, monitor
wide range reactor' coolant system pressure, and

I[ the wide range reactor coolant system press'ure isa.

AB0VE any steam generator pressure, tnen perform the
ections through' Step 2 in E01-1, Loss of Reactor Cool-
ant, wnile continuing'with Step 5 of tnis instruction.

b. If[thewiderangereactorcoolantsystempressureis
~

BELOW the steam pressure in ALL steam generators, then
immediately return to E01-1, Loss of Reactor Coolant.

2. LIf a Loss of Secondary Coolant is also in progress, then
perform the actions througn Step 5 in E01-2. Loss of Secon-
dary Coolant, while continuing with Step 5 of this instruc-
tion.

- 3. If a Steam Generator Tuoe Rupture is also in progress,'tnen
perform the actions througn Step 10. in E01-3, Steam Genera-
tor Tuoe Rupture, while continuing with step 5 of tnis
instruction.

I4. - If any other event is in progress,-follow tne appropriate
pr' cedure wnile continuing with the subsequent steps of this

,

instruction. |

5. Attempt to operate the auxiliary feedwater system by-per-
forming the following actions. !

2

I

,

-2-
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a. Verify that auxiliary feedwater pumps are running. If
not, check breaker position and restore if necessary.

b. Verify that auxiliary feedwater valves are in the proper
Ilignment 'is inoecated by the MC3 status lights.

c. Verify that the water supply to the suction of the aux-
fliary feedwater pumps is available.

d. Locally verify open valve positions and attempt to
manually start all auxiliary feedwater punps.

e. Verify that the valves in tne steam supply to tne tur-
oine driven auxiliary feedwater pump are open.

NOTE: Monitor pump discharge pressure and auxiliary feedwater
flow indicators to determine auxil'iary feeawater avail-
ability.

6. If auxiliary feedwater cannot be restored, attempt to
restore main feedwater, if possible.

7. If auxiliary feedwater or main feedwater flow becomes

available as a result of manual actions and Z (flow
equivalent to at least one motor driven auxiliary feedwater
pump at design pressure)- gpm is being injected into the
non-f aultad steam generators, innediately proceed to the
appropriate abnormal operating instructions. If safety

injection has been initiated, immediately proceed to E0I-0,
Immediate Actions and Diagnostics.

8. If only the condensate system is availaole, then perform tne
~

following actions:,

a. Rapidly depressurize all non-faulted steam generators to
a pressure below the snutoff head of tne c ncensate
pumps.

-3-
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Do not attempt to Diock . safety injection.LCAUTION:

D. .lf safety. injection occurs,-reset safety injecticn and
~

feedwater ' isolation and open tne feedwater control -and
isolation valves to feed the depressurized steam gener-

ators while continuing tne steam generator cepressuri-
'zation.

c. Begin injecting concensate flow to the cepressurized
~

steam generator.

9. If flow greater than Z (flow equivalent to at least one
motor-driven auxiliary feecwater.panp at design pressare)
gpm is being injected into the non-f aulted steam genera-
' tor (s), AND if an indicated narrew range water level in.at
least one cepressurized steam generator is greater tnan
(insert plant specific value wnich incluoes an allowance for
normal channel -accuracy, post accident transmitter errors
and reference leg errors) precent of span, tnen immeciately
return to the appropriate E01. Otnerwise continue to Steo

10.

10. Manually initiate safety injection if not streacy actuateo.

CAUTION: Monitor RWST level closely. If RWST level reatnes
a low level, immediately proceed to Cold Leg Re-
circulation- Switenover Instructions, Table E-1.1
in E01-1, '.oss of Reactor Coolant. Fo llowing

_

implementation of cold leg , ecirculation, return
and continue witn step 11.

11. Initiata an RCS depressurization by performing tne following
: actions:

a. Estaolisn power sources necessary to operate tne pres-
surizer PROV's..

-?-
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b. . Ensure that pressurizer PORV's isolation valves are in
the OPEN position,

c. / Manually open ALL' Pressurizer PORV's.

NOTE: If pressurizer PORV's are opened, an increase in pres-
surizer level is expected..

12. Verify at least two PORV flow paths are open oy cnec4ing ne MCS
status 'lignts ano temperature indicators in eacn PORV aisenarge
line. If 2 90RV flow paths are verified to ce open, proceed to
step 14

13. If at least TWO pressurizer PORV flow patns are not verified to
se open, perform the following actions:

a. Attempt to restart one reactor coolant pump (preferaoly in a
~

non-f aulted steam generator loop) if not already running.

b. - Depressurize at least one non-f aulted steam generator secon-
. dary side to atmospnere pressure by opening tne steam gen-

erator PORV's

NOTE: If the steam generator PORV's cannot ce opened from tne
MCB, manually open at least one_ steam generator PORV.

c. Align a low pressure water source to the depressurizea
-

non-f aulted steam generator (s).

NOTE: Sources of low pressure water may incluoe fire water,

.

service water, or condensate water.

d. - Proceed to Step 15.

'14. Stop-all reactor coolant pumps 'if not already tripped.

-5-
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CAUTION: If the reactor coolant pumps are stocpeo, tne seal
injection flow snould oe maintainea.

15. If

a.: Secondary cooling capaoility nas not oeen restored

gR

o. -Secondary cooling capability has been restored an3 core exit
thermocouples and wida range RTO's readings are not ' trending

'

' downward.

THEN, maintain the pressurizer PORV's in tne open position.

Maintain safety injection fled and go .co step 7 in E0I-1, Loss
of Reactor Coolant. -If secondary cooling caoability nas seen
restored 'as-verified by core exit tnermoccuples and dice range
RTO's, tnen continue on witn step 16.

_

16. WHEN:

a. the indicated narrow range datar level in at least one
non-f aulted steam generator is greater tnan (insert
plant specific- value wnich incluoes an allowance for
normal- channel accuracy, post-accident transmitter

. errors and reference leg process errors) percent of span
ANO

b. the reactor coolant indicatea succooling basea upon tne-

core exit thermocouples is greater than (insert plant
specific value wnica is tne sum of tne errors for tne
temperature. measurement system used ana the pressure

measurement system translated into temperature using tne

saturation tables)
THEN:

c. monitor tne core exit tnermocouples to recora case' line

readings, and tnen close tne pressurizer PORV's.

-d_
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CAUTION:- If after closing of the pressurizer PORV's, a rapid
increase!!n core. exit thermocouple temperatures (greater
than 15'F) occurs, .inmediately reopen tne pressurizer
power operated relief: valves and proceed to Step 7 in

.E01-1, Loss of Reactor Coolant.-

.

17. After the pressurizer PORV's are closeo, monitor tne coneitions
given below for_ termination of safety injection.

WHEN:

,

a. reactor _ coolant system pressure nas increased oy at
least 200 psi (after closare of tne pressurizer PORVs),
AND

b. pressurizer water level is greatar tnan 50 percent of
. span, AND

c. the reactor coolant sytem inditated subcooling SASED ON

HOT LEG WIDE RANGE TEMPERATURE IN THE NON-FAULTED LOOPS

- OR THE CORE EXIT THERMOCOUPLES is greater tnan (insert

plant specific valve wnicn -is the sun of the errors for
the temperature measurement system usea, and tne pres-
sure measurement system translated into temperature
.using the sate ation tables).

THEN:

Id . . reset safety injection and s'too all operating safety
injection pumps not needed for normal enarging ano
reactor coolant pump seal injection flow.

CAUTION: Automatic reinitiation of safety injection will
not occur since the reactor trip creakers are not

reset.
,

-7-
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CAUTION: ' Subsequent to. this step, snould loss of offsite
power occur,' manual action (e.g., manual safety
. injection initiation) will be required to loaa tne
safeguards equipment onto the diesel powered emer-
gency busses.

estanlisn normal cnarging flow and tnen isolate safetye.

injection flow to RCS Cold Legs via 2 aron Injection Tank.

CAUTION: IF reactor coolant pressure decreases oy 200 psi
. 0R pressurizer water level decreases oy 10 percent
of span following termination of safety injection
flow GR the reactor coolant sub-cooling drops
below (insert plant specific value wnich is the
sun of the errors for tne temperature measurement
system used and for the pressure measurement

-system translatea .into temperature using tne
-saturation taoles), MANUALLY REINITIATE safety
injection to -establish reactor coolant pressure
and pressurizer water. level ano go to Section 3
E01-0.

CAUTION: If the pumps ~ are restarted once .af ter termination,
an adattional -15'F of suo-cooling snould ce adoed
to tne required suo-cooling prior to tne secono

i

: termination of tne hign head pumps. This can ce

achieved by terminating SI at 200 psi higner pres-
sure,

f. Reestaolish normal makeup and letdown to maintain ores-

surizer water level in the normal operating range and to
maintain reactor coolant- pressure 'at values reacned wnen
safety injection is terminated. -Ensure tnat water acdi-
tion during.this process does not result in cilation 'of -

the reactor coolant system boron concentration.
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