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REFERENCE Ef!ERGENCY
OPERATING INSTRUCTIONS

(LP)

O

Revision 2
April, 1980

Plant Applicability

This document contains Emergency Operating Irstructions for
plants with low pre 44cre (LP) eafety injection pumps and is i
intended to provide guidance in the preparation of Emergency '

Operating Procedures fer individual plants in this categoru

It is not 1.ikely that these instructions will apply in thef r
entirety to any specific plant design and adaptation will 'e
required.
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i- EQUIPMENT PARAMETERS
''

'

. . ,

|,
''The following parameters. are typical of plants 'with low pressure safety ;

.. . . . .
.

j - injection _ pumps: |
t :

'

2 Loop 3 Loop 4 Loop |
i
'

*
,, ,

i-

l'
i High' Head Safety Injection Pump !
>

;'

'

: . . .

!

-

. Number 2 3 3

| Maximu~m Flow Ra'te, gpm/ pump 1100 600 650 ,
t -

Shutof'f Head, psig- 1520 1500 1515

L

. Low H' ad Safety Injection /e: ,

i,

Residual Heat Removal Pump !i

' ;
;

!.i

| Number 2 2 2 !

i . ..

i. Maximum F1ow Rate, _gpm/ pump 1520 4500 5500 _ ;

L Shutoff Head, psig: 140 140 14 0
;. -

a !

'

;.

j
'

_.

!' ,
,

- >

j._ - 3. .
.

r
;
.
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EMERGENCY INSTRUCTION E-0

IMMEDIATE ACTIONS AND DIAGNOSTICS

For Plants With low Pressure Safety Injection Pumps
,

A.- PURPOSE

.

, ,

This instruction presents the automatic actions, the inmediate

operator. actions and the diagnostic sequence which is to be followed

in the identification of the following:

O-

1. Spurious Actuation of Safety. Injection

2. -Loss of Reactor Coolant
,

3. Loss of. Secondary Coolant'

4. Steam Generator Tube Rupture
,

The reactor automatic protection equipment is designed to safely shut

down the reactor in the event of any of the above emergencies. The

safety injection. system is designed to provide emergency core cooling

and boration -to maintain the safe reactor shutdown condition. These<

. plant safeguards systems operate with offsite electrical power or from

onsite emergency diesel-electric power should offsite power not be

-available.

O
In the subsequent documents in this series (E-1, E-2 and E-3), instruc-

|
'' tions for recovery from the event are presented for each particular

2cc.i dent,

l-
!

|
,

.
'
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B. SYMPT 0MS

NOTE: The process variables referred to in this Instruction are

typically monitored by more than one instrumentation chan-

nel. The redundant channels should be checked for consis-

tency while performing the steps of this Instruction.

The following symptoms are typic.11 of those which may arise in a

plant which is undergoing a loss of reactor coolant, loss of secon-

dary coolant or steam generator tube rupture (one or more symptoms

may appear in any order):

Low Pressurizer Pressure

Low Pressurizer Water Level

High Pressurizer Water Level

High Containment Pressure

High Containment Radiation

High Air Ejector Radiation

High Steam Generator Blowdown Radiation

Steam Flow /Feedwater Flow Mismatch

Letdown Isolation / Pressurizer Heater Cutout

Low Low Reactor Coolant System Average Coolant Temperature

High Containment Recirculation Sump Water Level

Low Steamline Pressure (one or all Steamlines)

Low Steam Generator Water Level

Increasing Steam Generator Water Level

O
E01:E-0 (LP) Revision: 2 Page: 2
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Rapidly Changing Reactor Coolant System Average Coolant

-Temperature

.
Increased Charging Flow

High. Steam' Flow-(one or all Steam lines)^

,
!

'

1 High Containment Humidity .

-High Containment TemperatureO
*

;

|| Low Feedwater Pump Discharge Pressure ,

|
-o ,

,
,

,

. NOTE: The pressurizer water level -indication should always be used

in conjunction with other specified reactor coolant system.

indications to evaluate system conditions and to initiate

manual operator actions. !.

l

l

i !
1

L 'C. . IMMEDIATE ACTIONS i

<

1
i

I

-1.. Conditions warranting reactor trip or safety injection may be i.

characterized by a number of anomalous situations or unusual 1

E instrument indications.

a. If the plant is .in a co'ndition for which a reactor trip is< -

warranted 'and an automatic reactor trip has not yet,

occurred, manually trip the reactor. Continue monitoring
'

p1 ant conditions as'shown.in Figure 1.
f

:
-

-b. If 'the plant is -in .a condition for'which safety injection is
~

' warranted and an. automatic safety injection has not.yet

p occurred.,' manually initiate safety injection.

O_ .y
"
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2. Verify the following actions and system status:
,

a) Reactor trip and turbine trip have occurred.

b) Bus voltages indicate that the busses are energized and all

intended loads are being powered.

c) Feedwater Isolation has occurred.

d) Containment Isolation Phase A has occurred.

e) Auxiliary Feedwater Pumps have started and the Auxiliary

Feedwater System valves are in their proper Emergency Align-

ment and are fully open or fully closed as appropriate.

f) Safety Injection Pumps have started and the monitor lights

indicate that the Safety Injection System valves are in the

proper safeguards position.

g) Service and Component Cooling Water Pumps have started.

h) Containment Ventilation isolation has occurred.

O
1) Other essential equipment as required by the specific plant

design has been put into service.

O
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3. 'If any of the above automatic actions have not occurred and are
,

required, th6y should be. manually initiated.,

O i

r

' Verify the following:

a) Sat . Injection flow from at least one train is being ;

O >

~ delivered to-the reactor coolant system when the Reactor|

Coolant System pressure is below the high head safety
.

injection pump shutoff head. If not, attempt to operate

'

equipment manually-or locally.

b) ' Auxiliary Feedwater flow from at least one train is being i

i
delivered to the steam generators. If not, attempt to ]
operate equipment manually or locally.

,

l
i

NOTE: Only after steam generator water level is . established !

'

above the top of the U-Tubes, should the Auxiliary Feed-

water System Flow be regulated to maintain required

level.

c) Verify that heat is being removed from the reactor plant via

'the steam generators by noting the following:
'

.l

O i

a) Automatic steam dump to the' condenser is occurring;

'b) Reactor coolant average' temperature-is decreasing.-

towards programed no-load ' temperature.

G
b : E01: E-0_ _(LP) Revision: 2 Page: 5 -)
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NOTE: Atmospheric steam dump may be blocked by an existing

" Turbine Tripped" condition. If condenser steam dump

has been blocked due to a control malfunction or loss of

the " Condenser Available" condition, decay heat removal

will be effected by automatic actuation of the steam

generator power-operated relief valves, or, if these
* prove ineffective, the steam generator code safety

valves. In this event, steam pressure will be main-

tained at the set pressure of the controlling valve (s)

and reactor coolant average temperature will stabilize

at approximately the saturation temperature for the

steam pressure being maintained.

4. Whenever the Containment Hi-2 pressure setpoint is reached,

verify that the Main Steam Isolation Valves have closed. If

not, manually close the Main Steam Isolation Valves from the

Control Board.

5. Whenever the Containment Hi-3 pressure setpoint is reached,

verify that the following have occurred:

a) Containment Spray is initiated

b) Containment Isolation Phase B is initiated

If not, manually initiate Containment Spray and Containment

: Isolation Phase 8.

|

9
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| a. . . , ,
, ,

.

- D.:' ACCIDENT: DIAGNOSTICS (Refertofigure2)e :.

. .

..

i -

i." 1. ' Evaluate reactor. coolant pressure to determine if it is low or:
~

.

' decreasing in an uncontrolled manner. If it is low or decreas-
,

.

[ , . ing, verify;that:
'

t

:

b :a. .all-pressurizer' spray line valves are closed and- |
'

f. |
:

i !
'

.b. all. pressurizer relief valves are closed. 1

: O ;
+

!

[ If-not, manually,close the valves from the Control Board. |,

4

; If-the'RCS pressure is above the' low pressure reactor trip set- |

I
'

; point and is stable or increasing, go to STEP 7.,

:
'

;

! -

2n - Stop ALL Reactor Coolant Pumps af ter the high head safety injec-

| tion pump ' operation has been verified and when the wide range =

- . I
4

! reactor coolant _ pressure is at (plant. specific pressure derived !

1- !
.from. method in Appendix |A'of E-0), j

<
,

| '!

F CAUTION:| :If component cooling water to the reactor cool' ant-

:
.

- pumps is isolated on'a containment pressure signal,

[ :all reactor: coolant' pumps should'be' stopped within 5 '

>
-

, minutes because of' loss of motor bearing cooling'..
,

p _

;,

-

|' t

CAUTION - .Ifithe reactor coolant pumps are stopped,-the seal. ,

-injection flow should be' maintained..

. .

f 4

5,

: u

d-
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NOTE: The conditions given above for stopping reactor coolant

pumps should be continuously monitored throughout this

instruction.
O

*3 1 the condenser air ejector radiation or steam generator blow-

down radiation monitor exhibit abnormally high readings, AND

containment pressure, containment radiation and containment

recirculation sump level exhibit normal readings, THEN go to

E-3, " Steam Generator Tube Rupture."

O
*4. E the steamline pressure is abnormally lower in one steam

generator than in the other steam generators, THEN go to E-2,

" Loss of Secondary Coolant."

5. E containment pressure, OR containment radiation OR containment

recirculation sump levels exhibit either-abnormally high read-

ings or increasing readings, THEN go to E-1, " Loss of Reactor

Coolant".

NOTE: For very small breaks inside the containment building,

the containment pressure increase will be very small and

possibly not recognizable by the operator. For very

small breaks the containment recirculation sump water

level will increase very slowly and early in the tran-

sient may not indicate a level increase.

O
*These steps may be interchanged.

E01:E-0 (LP) Revision: 2 Page: 8
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b.s ,
,

,

'6. E the containment pressure, containment radiation AND contain-t
; - _

,

-
.

~

ment recirculation sump water;1evel continue to' exhibit stable !
1

readings in the normal pre-event range, THEN go to E-2, " Loss of. a -

i .Sec'ondary' Coolant".
!,

~

. .

'
..

.

'7. In'the. event of a spurious . safety injection signal,-the sequence .!

[ of' reactor;: trip,. turbine trip and safeg'uards actuation will i

L . ..

'

. occur.
,

!r The-operator must assume -that the safety injection signal is j
i

n non-spurious unless the following are exhibited: l'

a *

h' 3

Nhrmal. readings for containment temperature, pressure,.[ a. I

radiation ~ and recirculation sump level AND
i.

'

I

b. Normal readings for' auxiliary building radiation and venti-
~

!L 1ation' monitoring AND #

o
,

i. |

i!. |

{ c. Normal readings. for steem generator blowdown and condenser j
'

! air ejector radiation. i

!
e

f IF(all'ofthesymptoms'athroughcabovearenotmetreturnto

. Step 2.~
>

r
- -

,

.

"
f

,
'IF'all.of the symptoms a;through 'c above are met and when the

'

' ~ ffollowing d through q are exhibited:
~

,

'
'

7, - .

s -

_

u.
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d) Reacter coolant pr:ssure is greater than 2000 psig and

increasing AND ;

e) Pressurizer water level is greater than programmed no load
,

water level AND

NOTE: Pressurizer water level should trend with reactor

coolant system temperature. If the pressurizer water

level is 10w enough to prohibit pressurizer heater

operation, re-establish water level by operating the

charging system.

f) The reactor coolant indicated subcooling is greater than

(insert plant specific value which is the sum of the errors

for the temperature measurement system used, and the

pressure measurement system translated into temperature

using the saturation tables) AND

g) Auxiliary feedwater flow of at least (insert plant specific

value derived from method in Appendix B to E-0) gpm is

injected into the steam generators OR indicated wide range

water level in at least one steam generator is above the top

of the steam generator U-tubes.

THEN:

(h) Reset safety injection and stop the safety injection

pumps.

E01:E-0 (LP) Revision: 2 Page: 10
,

2575A

- _ - .



^^

_

, ,

. ,

CAUTION:- Automatic reinitiation of safety injection will not'.

Occur since'the reactor trip breakers are not reset.

O
CAUTION: Subsequent ~to this Step, should loss of offsite

,

4

power. occur, manual action (e.g., manual safety,

'

injection initiation) will be required to load the

safeguards eg'uipment onto the diesel powered emer-,

gency busses.

(1) Follow'ing termination of safety injection place all.

safety injection pumps in standby mode and maintain

operable safety injection flowpaths.

CAUTION: ,IfF reactor coolant pressure drops below the low

pressurizer pressure setpoint for safety injection

actuation E if pressurizer water level drops below

10% of' span, 0R the reactor coolant sub-cooling

drops below the value for SI termination, MANUALLY

REINITIATE SAFETY INJECTION. The operator must

rediagnose plant conditions and proceed to the

appropriate emergency instruction.

. O '

!' V -CAUTION: 'If the pumps are restarted once after termination,-

an additional 150F of sub-cooling'should be added

to the required sub-cooling prior to the second*

O .

U - :
4

i
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termination of the high head pumps. This can be

achieved by terminating SI at 200 psi higher

pressure.

(j) Control auxiliary feedwater ficw as necessary to recover

to no load conditions.

(k) Reestablish normal makeup and letdown (if letdown is

unaffected) to maintain pressurizer water level in the

normal operating range and to maintain reactor coolant

pressure at values reached when safety injection is

terminated. Ensure that water addition during this

process does not result in dilution of the reactor

coolant system boron concentration.

(1) Reestablish operation of the pressurizer , eaters. When

reactor coolant pressure can be controlled by

pressurizer heaters alone, return makeup and letdown to

pressurizer water level control only.

8. E after securing safety injection and transferring the plant to

normal pressurizer pressure and level control, the reactor cool-

ant pressure does not drop below the low pressurizer pressure

setpoint for safety injection actuation AND the pressurizer

water level remains above 10% span, AND the reactor coolant
:
1 indicated subcooling is greater than (insert plant specific

O
E01:E-0 (LP) Revision: 2 Page: 12
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,

value which is the sum of the errors for the temperature ,

! |
'

' measurement system used, and the pressure measurement system ~j
~

translated into temperature using the saturation tables), THEN i

|^* go to the abnormal operating instructions. If not, MANUALLY '

:

| REINITIATE SAFETY INJECTION and rediagnose plant conditions.
I

i !
! !'

!
| |
1 i
i i

!

|
.-

!
I--

,

4

!
'

!

i
1

'

I
I

| I

,

|

i

?

!.
i,

-

:-
:

i

G
~

.

,

*
.

-
.

:-
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|
|

HAS AN AUTOMATIC EVALUATE NEED FORs

REACTOR NO IM UAL REACTOR IF NO y
TRIP OCCURRED? TRIP < RETURii TO

*

-

NORMAL
OPERATION I

YES YES *

p 'V \/ )
VERIFY / MANUALLY INITIATE*REACTOR. REACTOR TRIP i

TRIP

)
'#

\/

HAS AUTOMATIC EVALUATE NEED
SI INITIATION NO. s. TOR MANUAL IF NO I

OCCURRED? / SI INITIATION |

\;.:

YES IF YES
'50''TO

\/ V A0I'S
VSRIFY IM UALLY

SAFEGUARDS ( INITIATE
SEQUENCE SI'

,a . . ..

CHECK PAMS

\/
'

GO TO FIGURE 2

.

~

IIDIEDIATE ACTIOMS
,

FIGURE 1
,

.

.

.O
G *

.

*

/.

C)
*

(s

'

E01:E-0(LP) REVISION 2 Page: 14

- -



- .-
- - - - . - -

' b. ., .

'

FFUM
?ImitE I

$ $-

%d'
-PRCS<P FOR RX TRIP? W

NOR M PLANTOM y
RCS DECREASINCf WRONTAL &P g

RADIATION READINGS V

! YE5

O ,

V NO
s

'NO PRCS * I*I YES
(P* FROM

APPENDIX A) -

gjj

N

IS P CS > 2000 Pf!R g1 . ygs.

V V (AND INCREASING) .

AND
yo IS CCW PZR WATER LEV TE> PROGRAINEDNAhTALLT

'TRIP AVAIIABLE NO LOAD JATER LElrL
ALL RCP'S TO RCP'57 #ED

INDICATED SUBELINC a (PIANT
TES SPECIFIC) *F

NO AND

AFV FLOW TO NO M AULTED S/Gs OR
SUFFICIENT WATER LEVEL IN

AT LEAST ONE S/G7g/ y i

NO CONTAINMENT ' e TES
INDICATION CHANGES | TE N TE SI IGO TO e Ayn i I

E-3 [ BIGH Coh E SER AI3 h
*

STEAM CENERATOR T EJECTOR RADIATION
TUBE RUPTURE OR DOES Pggs DROP B M ygs

HICR SC BLOWDOWN RADIATION THE SI ACTUATION
SETPOIhT OR

PZR WATER LEVEL BEIAW
10% OF SPAN OR

NO INDICATED SUBC00 LING <
(PLANT SPECIFIC) *F?y

/ GO TO NO
2

w/ g.2 - IS STEAM PRESSLM 3j
R IN O ELOSS OF - TIS '

SECONDARY STEAM CENERATOR CONTROL AFW TLOW

C001 ANT M N IN O M RST M NOM
pK ,,ggSLM

& LEVIL CONTROL

NOa

\/-
V

DOES P CROP BELOM
THESbCTUATIONDO ABNORMAL OR

INCREASING INDICATIONS SETPOINT OR go
00 TO - EXIST FOR: PZR WATER LEVEL BEIDW
' E-I CONTAINMENT PRESSURE 10Z OF SPAN OR

LOSS OF TESe OR INDICATED SUBC00LINC <

gg CONTAI T RADIATION (PIANT SPECIFIC) *Ff V
c0 TO

CONTAINMENT SUMP LEVEL TES gegeS

j' l
V

'NO HANUALLT
INITIA4

SAFETT INJECTION
RETtu r0
FICURE I

c0 TO i
E-2 1

\ LOS$ OF

, .) SEco m T
Cauhi

.

rime:

%
i-
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APPENDIX.A TO INSTRUCTION E-0

RCP TERMINATION PRESSURE CALCULATION

.

1._ Secondary System Pressure - Based on'the number and size of the

secondary system safety valves, the secon,ary pressure will be

established by determining the pressure setpoint for that valve in -!

which the calculated steam relief is less than 60% of the valve's

O relief rating. If the calculated relief is greater-th.in 60% of the
|rated capacity, then the next highest pressure setpoint should be
i

used,

l

2. Primary to Secondary Pressure Difference - To account for the pres-

sure gradient needed for heat removal, pressure drop between the
|

steam generator and safety valves, pressure drop from steam genera-

tor to measurement location, etc., the primary pressure for RCP trip
)
1

should be the secondary pressure as established by (1) above plus
1

100 psi if the adjustments calculated are 100 psi or less. If the |

adjustments are determined to be greater than 100 psi, the larger- 1

1

value should be used. I
!

|

l
3. Instrument inaccuracies appropriate for.that time in the loss of |bv coolant accident should be added to the primary system pressure

value established in (2) above. The resulting pressure is the indi-

cat d primary syst m pr ssur at which the operator should trip the
(7.J reactor coolant pumps.

! OL;i

'E01:E-0 (LP) . Revision: 2 Page: A-1
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APPENDIX B T0' INSTRUCTION E-0
.

SI TERMINATION AUXILIARY FEEDWATER FLOW CALCULATION

O,

Require'd Flowrate (gpm) = 0.218 Po + 6.12 P ump + Fenyp
-

t'

( where: P
o . . Licensed core power rating, MwT=

P
pump Reactor Coolant Pump power (Difference between NSSS=

and core power rating), MwT
,

'
Feny . Auxiliary feedwater flow normal channel accuracy=

plus channel inaccuracy clue to post accident>

environment (if applicable), gpm

)
' |

1

!
'

,

O .

'
,

:

!

f

4

I

;
. |

.

i .
'

O .

-
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' EMERGENCY INSTRUCTION E-1-

LOSS OF-REACTOR' COOLANT

For Plants With Low Pressure Safety Injection Pumps 1

'A. PURPOSE

The objectives of these instructions are to specify required

' operator actions and precautions necessary to:

.

1. .Ve'rify'and' establish sh' ort term core cooling to prevent or

; minimize damage to the fuel cladding and release of excessive

radioactivity. ;

|
,

2. . Maintain long term shutdown and cooling of the reactor by |

recirculation of spilled reactor coolant, injected water and

containment spray system drainage.

8. IMMEDIATE ACTIONS '

,

!
,

,

'
'

Refer to section on Immediate Actions of E-0, Immediate Actions and
1

Diagnostics, if not, already performed.
,

<

C. ' SUBSEQUENT ACTIONS

CAUTION: ' Monitor RWST level closely. 'If RWST level

decreases rapidly such that the RWST low level,

alarm ~ appears iminent, go directly to step 5.
|

!
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CAUTION: The diesels should not be operated at idle or

minimum load for more than (insert plant specific

time period of allowed diesel operation at minimum

load). If the diesels are shut down, they should-

be prepared for. restart.

O
NOTE: The operator should verify that the Post Accident Monitoring

(PAM) instruments are operating and recording. These instru-

ments include wide range RCS temperature and pressure, steam

pressure, steam generator water level, containment pressure,

RWST water level, condensate storage tank water level, pres-

surizer water level, and boric acid storage tank water level.

NOTE: The process variables referred to in this Instruction are

typically monitored by more than one instrumentation channel.

The redundant channels should be checked for consistency while

performing the steps of this Instruction.

NOTE: Reactor coolant system isolation valves (LSIV) are optional

equipment on the Westinghouse Standard Plants. If a plant is

so equipped, the use of LSIV's is not currently recommended

.during the course of this Instruction. Any use of LSIV's must

be justified on a plant specific basis.
.

NOTE: The pressurizer water level indication should always be used

in conjunction with other specified reactor coolant system

indications to evaluate system conditions and to initiate

manual operator actions.

E01:E-1 (LP) Revision: 2 Page: 2
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1.. cAs~the water-level in the refueling' water storage tank l
1

<.

Tdecreases -under the action of the. safeguards pumps, check that - l

:O
V the-recirculation sump water level instrumentation indicates

,

|

- an increase in water level in the sump. If a sump water. level . |
: increase is not evident then a're-evaluation of the symptoms

1in E-0.must be conduct'ed.
~

1

Regulate the: auxiliary feedwater flow to the steam generators

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

level. If narrow range water level increases in an unex-

plained manner in one steam generator, go to E-3, Steam

Generator Tube Rupture.

i

NOTE: ~Moriitor the' primary water sup' ply (Condensate Sto age Tank) for

the auxiliary feedwater pumps and upon reaching.a low level,
7

switch over to an alternate water supply source.
.

2. Verify that all pressurizer PORV's are closed. Also verify'

the open status and availablility of power to all pressurizer
,

.P0RV backup isol'ation valves.

CAUTION: If the pressurizer-Power Operated Relief Valves
,

. (PORV's)'open at'any time-during this transient,
.

verify that the valves reclose when RCS pressure

| .
drops'below the P,0RV setpoint pressure. If any

. PORV'does.not reclose, attempt to isolate it using-'

the ' appropriate backup isolation valve..-

:
~ ^
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3. NOTE: The conditions given below for termination of safety -

injection should be continuously monitored throughout

'this instruction.

Ensure that containment isolation is maintained, i.e., not

reset until such time as manual action is required on nec-

essary process streams.

IF, reactor coolant pressure is above the shutoff head o' the

safety injection pumps

AND safety injection flow to the Reactor Coolant System is zero

THEN attempt to reestablish the reactor coolant pressure to

greater than 2000 psig and pressurizer water level to greater

than 50% of span

BY a) Resetting safety injection, and

b) Establishing full charging flow.

CAUTION: Automatic reinitiation of safety injection will

not occur since the reactor trip breakers are not

reset.

O

O
Revision: 2_ Page: 4E01:E-1 (LP) .
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CAUTIONi Subsequent to this. Step, should loss of offsite- '

_

power occur', manual action (e.g., manual safety

^ (3-Q Linjection initiation) will be required to load the

: safeguards equipment onto the. diesel powered emer-

gency busses.-,

O
*

~ Safety Injection 'can be terminated _IF:
1

(A). Reactor coolant pressure is greater than 2000 psig

and increasing, AND<

f

|
^ .(B) Pressurizer water level is greater than 50% of

span, AND

(C) The reactor coolant indicated subcooling is

greater than (insert plant specific value which is

^the sum of-the errors for the. temperature measure-

ment system used, and the pressure measurement

system translated into temperature using the-,

'

saturation-tables),AND',

- (D) -Auxiliary' feedwater flow'is isolated to. all

depressurized steam generators and at least

(insert plant specific value derived from method

in Appendix B to E-0) gpm is injected into:the'

;

w/.
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.

non-faulted steam generator (s) or indicated narrow

range water level in at least one non-faulted

steam generator is greater than (insert plant

specific value which includes an allowance for

normal channel accuracy, post-accident transmitter

errors and reference leg process errors) percent

of span.

.THEN:

(E) Following termination of safety injection place

all safety injection pumps in standby mode and

maintain operable safety injection flowpaths.

CAUTION: If reactor coolant pressure drops below the low

pressurizer pressure setpoint for safety injection

or pressurizer water level drops below 20% of span

following termination of safety injection flow, or

the reactor coolant sub-cooling drops below the

value for SI termination, MANUALLY REINITIATE

safety injection to establish reactor coolant

pressure and pressurizer water level. Go to

Section of E-0 to reevaluate the event, unless

this reevaluation has already been performed.

O1
|

0
E0I:E-1 (LP) Revision: 2 Page: 6
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'

CAUTION: If?the pumpe-are restarted once after termination,
'

.
-an: additional 150F.;of sub-cooling should be-

added to the required ~sub' cooling prior to the-

second termination-of the high head pumps. This

can be achieved by terminating SI at 200 psi

higher pressure..

(F) Reestablish normal makeup h letdown (if letdown

is1 unaffected) to maintain pressurizer water level
' in the normal operating range and to maintain

reactor coolant pressure at values reached when

safety injection is terminated. Ensure that water

addition during this process'does not result in

dilution of the reactor coolant system boron con-

centration.
-

(G) Reestablish operation of the pressurizer heaters.
.

When reactor _ coolant pressure can be controlled by

)- pressurizer heaters alone, return makeup and let-

down -to pressitrizer water level control only.

-(H) After-the water level in the non-faulted steamO'

generator (s) has.been restored to the narrow range-
'

span, _ regulate the -auxiliary feedwater flow 'to
''

q those steam generator (s) to maintain an indicated
-Q-

-- narrow range water. level.

V

.
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. NOTE: . Monitor the primary water supply.(Condensate Storage'' -

Tank) for the auxiliary feedwater pumps and upon

reaching a low level, switch over to an alternate

water supply source.

(I) 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 500F

less than saturation temperature-at RCS indicated

pressure.

If 500F indicated subcooling is not present,

then attempt to establish 500F indicated sub-

cooling by steam dump from the steam generators to

the co7 denser or the atmosphere.

CAUTION: If steam dump is necessary, reduce the steam

generator pressure to maintain a reactor coolant |

cooldown rate of no more than 500F/HR, consis-

tent with plant make-up capability, until 500F

subcooling is established.

O

O
p E0I:E-1 (LP) Revision: 2 Page: 8
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If 50 F. ind'icated subcooling cannot be- estab-0

11ished orcmaintained, then MANUALLY REINITIATE
'

: SAFETY INJECTION. Go to Section D of E-0 to~re-

. evaluate the event, unless this re-evaluation has

already been performed.

O
(J)~ Perform a' controlled coolde , to cold shutdown

.' conditions using Normal Cooldown' Procedures if

required.to affect | repairs.- Maintain subcooled

conditions'(at least 500F indicated subcooling)

in .the reactor coolant system. If subcooled

conditions cannot be maintained, go to step 4.

4. If the conditions'for' terminating safety injection in Step 3

are not met, maintain necessary safety injection pumps opera-

ting. If any safeguards equipment .is not operating, attempt

'to operate the equipment from the control room or locally.-

Effect repairs if necessary. If reactor coolant pressure-

~

-stabilizes above the low head safety injection pump shut-off

head, manually reset _ safety injection so that safeguards

equipment.can'be controlled by manual action. Stop the low

head safety _ injection pumps and place in the standby mode.O
' CAUTION: fWhenever the reactor coolant pressure' decreases

_ below the low head safety = injection shutoff head,

'the low head safety _ injection' pumps must be

manually restarted.to: deliver fluid to the reactor

coolant system.,

SN TE0I':E-1[(LP) ? Revision::2 .Page: 9
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5. Stop ALL Reactor Coolant Pumps after the high head safety

injection pump operation has been verified and when the wide
.

range reactor coolant pressure is at (plant specific pressure

derived from method in Appendix A of E-0).

CAUTION: If component cooling water to the reactor coolant

pumps is isolated on a containment pressure sig-

nal, all reactor coolant pumps are to be stopped.

within 5 minutes because of loss of motor bearing

cooling.

CAUTION: If reactor coolant pumps are stopped, the sea'

injection flow should be maintained.

NOTE: The conditions given above for stopping reactor coolant pumps

should be continuously monitored throughout this instruction.

6. In the case of a break characterized by reactor coolant pres-

sure quickly decreasing below steam generator pressure, go to

step 7.. In the case of a break characterized by a slowly

decreasing reactor coolant pressure or stabilized reactor

coolant system pressure above the lowest steam system safety

valve setpoint, (plant specific) psig, the following addi-

tional manual actions ~should be taken to aid the cooldown and

depressurization of the reactor coolant system:

O

O
E01:E-1 (LP) Revision: 2 Page: 10

2575A

J



- . . _ _ _ ._.

.,z ,

a.' If the main cchdenser is in service,'open ~at least one

main 'steamline isolation valves or bypass valves. and

.

trar.sfer tN steam dump control to steam header pressure:

- controlland~ dump steam to the condenser.to lower the

reactor. coolant temperature and' consequently the reactor

coolant pressure.>

b. If the main condenser is not in service, dump steam to the

atmosphere with the steam relief valves to lower the reac-

tor coolant temperature and consequently the reactor cool-

ant pressure.

.

' CAUTION: Reduce the steam generator pressure 200 psi below

the lowest steam system safety valve setpoint and

maintain a reactor coolant cooldown rate of no

O more than 500F/HR, consistent with plant make-up
%)

capability.

7. Go:to the Cold Leg Recirculation Instruction presented in

Table E-1.1. If the reactor coolant system pr. essure is above |
the shut-off head of,the high head safety injection pumps,.

stop these pumps n' ' place them in 'a standby mode prior to

; transfer to cold' leg recirculation.

O

O
'

4 .E0I:E-1|(LP) Revision: 2 Page: 11
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CAUTION: Th3 cold leg recirculation procedures are dif- 1

ferent for each plant ECCS design. The plant'

. specific' procedures should be incorporated in

Table E-1.1.

NOTE: If RWST low level alarm is not imminent, then

consideration should be given to performing a

preliminary evaluation of the plant status in

Steps 9 and 10.

8. If containment spray has been actuated, and if the containment

pressure is reduced to nominal operation containment pressure,

reset containment spray. Spray pumps should be shut-off and'

placed in the standby mode v:ith operable flow paths.

9. Periodically check auxiliary building area radiation monitors

for detection of high radiation. If significant leakage has

been identified, attempt to isolate the leakage. If leakage

is detected in the ECCS, the operator must maintain recircu-

lation flow to the RCS at all times.

10. Plant' operators should make provision for an evaluation of |
equipment in the plant. This evaluation should include the

primary safeguards equipment e.g., RCS pumps and valves, emer-

gency diesels, containment fan coolers, etc. and support

O

O
E0I:E-1 (LP) Revision: 2 Page: 12
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equipment"e.g.,1ECCS'HVAC equipment,. diesel fuel supply, die-

.sel_~ start air supply,' sampling of RCS for boron concentration

and fuel damage, sampling of containment atmosphere, sampling

of recirculation sump,~etc. Adjust recirculation sump pH, if

required.

O
11. LPrior 'to the time specified for the plant for the switchover

to the hot leg recirculation mode, the operator.in the control

room-should:

a. Ensure that control room valve switches are aligned in the

' proper positions for cold leg recirculation mode.

b. Re-energize the breakers, as required, for valves needed

to effect switchover to the hot leg recirculation mode.

12. At (plant specific) hours af ter the accident, realign the

safety injection systems for hot leg recirculation. Go to

Table E-1.2..

" CAUTION: The hot' leg recirculation switchover procedures

are different for each plant ECCS design.. The

plant specific procedures should be incorporated

in Table E-1.2.

-

nN.g
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13. Continue to implement the hot-leg recirculation mode of cool- "-

ing.

O
14. Recovery procedures for the particular event must be developed

and implemented to effect plant return to service.

O

,

O

!
|

|

|

9

'

O

O
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TABLE.E-1.1
:.
,.

1- 4

COLD LEG RECIRCULATION SWITCH 0VER' INSTRUCTIONS
*

; , *

;- - , .

!'
t-

|'
:
!

,

j., ,.

.

4 i
,i

i
:
;

;-

:

i

i-
i
!
,

!@
; -See'the. Cold Leg Recirculatien Procedure which is currently

,

j incorporated =in the plant Emergency Procedures.
,; ,

i
1

i

.j.
,

;
..

:
i

.
..

i '
f

!

i. :

L9
iz .

:
:
<

| 1

e ~

;
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TABLE E-1.2

HOT LEG RECIRCULATION SWITCHOVER INSTRUCTIONS

-

|

|

|
} l

!
;

i

:

i

i

1

4

I

I

i
.

;

i

See the Hot Leg Recirculation Procedure which is currently-

incorporated in the plant Emergency Procedures.

|

O

O

O
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.EMERGENCYJINSTRUCTION E-2 -

# -!,

~

6 LOSS OF= SECONDARY COOLANT ',

,- -

-

:,

f _ For Plants ~With. Low Pressure Safety ~ Injection Pumps

O
~

- K A.; PURPOSEU

.O
, -The objectives -off these. instpuctions are as follows:

; .

I'
: 1.. To. establish stabilized reactor coolant system and steam gen--

p
. .

i. erator conditions. prior to' plant cooldown.
i-

i
4 -

,

2.- To minimize-the energy ~ release due to the break- by isolation of |.

.the! break |.where possible. )
|
;-
5

-3. . -To: prevent: the pressurizer safety valves from lif ting by

-dumping steam fromiall steam generators to the' main ' condenser:

p ; when possible or. to the . atmosphere fro'm the unaffected steam -

!- (generators.

: *

4.1 $Toisolatetheauxiliaryfeedwaterflow'totheaffectedsteam
I

'

.
generator / to maximize | auxiliary feedwater flow t'o the intact'

, ,.
'

. steam generators, and minimize the energy.releas.e.,
,

: O-
. . 5. , OTo borate' the reactor coolant- to -establish and maintain reactor

_

'shistdown margin. -

>

'
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B..-IMMEDIATE ACTIONS

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

Diagnostics, if not already performed.

Manual Actions:

Verify the actuation of steamline isolation. If not actuated,

manually initiate steamline isolation.

C. SUBSEQUENT ACTIONS

l

CAUTION: The diesels should not be operated at idle or minimum

| load for more than (insert plant specific time period of

allowed diesel opertion at minimum load). If the

diesels are shut down, they should be prepared for

restart.

CAUTION: If the pressurizer Power Operated Relief Valve (PORV's)
1

| open at any time during this transient, verify that the

valves reclose when RCS pressure dorps below the PORV
i

setpoint press.ure. If any PORV does not reclose,

attempt to isolate is using the appropriate backup

isolation' valve. If the PORV's do not reclose and
!

cannot be isolated,'go to E-1, Loss of Reactor Coolant.

O
,

.E01:E.-2 (LP)~ Revision: 2 Page: 2
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.

NOTE:- Tha process variables referred.to in this Instruction are

* . typically monitored by more than one instrumentation chan--

p nel. The redundant channels r.hould be checked for consis-
V

tency while performing the-steps of this Instruction.

(

NOTE: Reactor' coolant system isolation valves (LSIV) are optional

equipment on the Westinghouse Standard Plants. If a plant

is so equipped, the use of.LSIV's is not currently recom-

mended during the course of this Instruction. Any use of
m)

LSIV's must be' justified on a plant specific basis.

NOTE: The pressurizer water level indication should always be used

in conjunction with other specified reactor coolant system

i indications to evaluate system conditions and to initiate

manual operator actions.

;

1. If~ reactor coolant pressure stabilizes above the low head safety

injection pump shut-off head, manually reset safety injection so

.that safeguards equipment can be controlled by manual action.
l

Ensure that containment ~ isolation is maintained. Stop the low,

'

head safety injection pumps and place in the standby mode.
4

() CAUTION: Whenever the wide range reactor coolant pressure

decreases below the low head safety injection shut-

~ ff head, the _ low' head safety injection pumps should" o

(h, be manually restarted to deliver fluid to the reac-

tor coolant system.

.v 'E0I:E-2 (LP)' Revision: 2 Page: 3
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CAUTION: Automatic reinitiation of safety injection will not

occur since the reactor trip breakers atu not reset.

O
CAUTION: Subsequeni to this Step, should loss of offsite

power occur, manual action (e.g., manual safety

injection initiation) will be required to load the

safeguards equipment onto the diesel powered emer-

gency busses.

,

_

2. Stop all reactor coolant pumps af ter high head safety injection

pump operat.on has been verified and when the wide range reactor

coolant pressure is at (plant specific pressure derived from

method in Appendix A of E-0).

CAUTION: If component cooling water to the reactor coolant pumps

is isolated on a containment pressure signal, all reac-

tor coolant pumps should be stopped within 5 minutes

because of loss of motor bearing cooling.

CAUTION: If the reactor coolant pumps are stopped, the seal

injection flow should be maintained.

NOTE: The conditions given above for stopping reactor coolant

pumps should be continuously monitored throughout this

instruction.

O
E01:E-2 (LP). Revision: 2 Page: 4
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.' Determine w'ich steam generator (s)_is affected by observing each(3.- n

steamline pressure. A low steamline pressure compared to the

other loops. denotes a' faulted loop (s); terminate auxiliary

feedwater to that depressurized or depressurizing steam

generator (s).

NOTE: If'all steam generators are depressurized or depressurizing,

the auxiliary feedwater flow must not be terminated to any i

p steam generator until the faulted loop (s) is identified.
O l

i

NOTE: If no loop has a low steamline pressure compared to the

others and all steamlines have been isolated, determine if a

break has occurred in the steamline, in the main feedline or

in any piping system that connects with the secondary pres-

sure boundary. If no indication of a break in the pressure

boundary is found, go to Section 0 of E-0 and re-evaluate

~the accident with particular emphasis on the Loss of Reactor

Coolant. If a leak from the secondary systems is found,

. continue to follow these instructions.
I

4.- If the water level in the non-faulted steam generator (s) is in

the narrow range span, regulate the auxiliary feedwater flow to

those steam generator (s) to maintain an indicated narrow range
I

. water level. If water level increases in an unexplained manner

on one steam generator, go to E-3, Steam Generator Tube Rupture.
O )-h/ i

-

.

M
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NOTE:- Monitor the primary water supply (Condensate Storage Tank)

for the auxiliary feedwater pumps and upon reaching a low

level, switch over to an alternate water supply source.

O
5. Monitor Refueling Water Storage Tank level.

A. If containment spray has been actuated, and if the contain-

ment pressure is reduced to a (plant specific) value below

the containment spray actuation pressure, reset containment

spray. Spray pumps should be shut off and placed in the

standby mode with operable flow paths.

B. If a low Refueling Water Storage Tank level alarm is reached

while the containment spray pumps are still running, reset

containment spray. Spray pumps should be realigned to the

recirculation' mode.

9
C. The safety injection pumps should remain aligned to the

Refueling Water Storage Tank. If the Refueling Water Stor-

age Tank low-low level alarm is reached, reset safety injec-

tion. Realign the safety injection pumps to the cold leg

recirculation mode using the procedure presented in Table

E-2.1. If the reactor coolant system pressure is above the

shutoff head of the high head safety injection pumps, stop

these pumps and. place in a standby mode prior to transfer to .

cold leg recirculation.

E01:E-2 (LP) Revision: 2 Page: 6
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'6. : NOTE: .-The: conditions 'given below for termination of safety

injection should be continuously monitored throughout

this instruction.

A. g (1) One wide range reactor coolant temperature TH as

O confirmed by core exit thermocouples, if available,
%.J

is less than 3500F, AND

(2) Wide range reactor coolant pressure is greater than

700 psig and is stable or increasing, AND.

(3) Pressurizer water level is greater than 20% of span

and rising (heaters covered), AND

(4) The reactor coolant indicated subcooling is. greater
.

than (insert plant ' specific value which is the sum

of the errors for the temperature measurement system
,

used, and the pressure measurement system translated

into temp'erature using the saturation tables), AND

.

(5). Auxiliary feedwater flow is isolated to all' depres-

surized steam generators and at least (insert plant
'

specific value derived from method in Appendix B to

E-0) gpm is injected into the non-faulted str.am

-generator (s) or indicated narrow range water level

.

'

.

,

. ~.) .a
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in at least one non-faulted steam generator is grea- .

; ter than (insert plant specific value which includes

an allowance for normal channel accuracy, post-acci-

dent transmitter errors and reference leg process

errors) percent of span.

O
Stop all safety injection pumps and place in the standby

mode and maintain operable flow paths.

O
CAUTION: If wide range reactor coolant pressure decreases by

200 psi or pressurizer water level decreases by 10

percent of span from the point of safety injection

termination or the reactor coolant subcooling drops
i

below (insert plant specific value which is the sum
|

of the errors for the temperature measurement system1

used, and .ressure measurement system.trans-i

' lated into temperature using the saturation tables),

MANUALLY REINITIATE safety injection pump operation

to maintain reactor coolant pressure and pressurizer

water level. Go to Section D of E-0 to rediagnose

the event.
,

Safety injection may be terminated after the restart

when reactor coolant pressure is being cMtrolled to
1

( the nominal value which existed when safety injec-

tion was initially terminated (T 350 F) or0H1
i

,

O
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'5

to a value greater'than or equal to 2000 psig I,

C
(TH > 3500F) and when the reactor coolant

. :

indicated subcnoling is greater than (insert plant !

specific value which is the sum of the errors for
.

the temperature measurement system used, and the

pressure measurement s.vstem translated into temper-

ature'using the saturation tables, plus 150F).

' !
.

NOTE: If all wide rang'e reactor coolant temperature indicators

go above 3500F when attempting to satisfy the condi-
~

,.

tions of 6A, initiate safety injection pump operation

i and continue operation until conditions of Steps 6B and

f 6C or Steps 6B and 60 are satisfied.

|-

{ NOTE: If all steam generators are depressurized or depres-

surizing, the safety injection flow must not be.

terminated until the faulted loop (s) is identified.

|

3 THEN. Go to Step 6F.
<

I

B. IF_ (1) All wide range reactor coolant temperature T
H nre

greater than 3500F, AND

(2) Reactor coolant pressure is above the shutoff lead

.

of the safety injection pumps, AND

e

s

3I '
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(3) Safety injection flow to the R actor Coolant System ,

is zero,

THEN attempt to reestablish the rear.or coolant pressure to

greater than 2000 psig and pressurizer water level to

greater than that required by Step 6C or 6D by
.

(1) Resetting safety injection, and

(2)_ Establishing full charging flow.

NOTE: Ensure that water addition during this process does not

result in dilution of the reactor coolant system water.

C. (1L) All ;;ide range reactor coolant temperature T
H are

greater than 3500F, AND

i

(2) Containment pressure, AND containment radiation, AND
|

| contcinment recirculation sump levels do,not exhibit

either abnormally high or increasing readings, AND
|

|
1 (3) Wide range reactor coolant pressure is greater.than

2000 psig, and is stable or increasing, AND

(4) Pressurizer water level is greater than 20% of span,

m 9

9
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(5) The reactor coolant indicated subcooling'is greater
' than (insert plant specific value which is the sum i

of the errors'for the temperature measurement system

used, and the pressure measurement system translated
,

into temperature using the saturation tables), AND

O
(6) Auxiliary feedwater flow is^ isolated to all depres-

surized. steam generators and at least (insert plant

specific value derived from method in Appendix B to

E-0) gpm is injected into the non-faulted steam

generator (s) or indicated wide range water level in

at least one non-faulted steam generator is above

the top of the steam generator U-tubes.

1

NOTE: If containment pressure, or containment radiation,

or containment recirculation sump level exhibit

either. abnormally high or increasing readings when

attempting to satisfy the conditions of 6C, initiate,

safety' injection pump operation and continue opera-

tion u1til the conditions of 6D are satisfied.
r

NOTE: If all steam generators are depressurized or.

depressurizing, the safety injection flow must not

be terminated until the faulted loop (s) is

identified.

O

av
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'

D. (1) All wide range reactor coolant temperature TH are

greater than 3500F, AND

(2) Containment pressure, g containment radiation, OR

containment recirculation sump level exhibit either

abnormally high or increasing readings, AND

(3) Wide range reactor coolant pressure is greater than

2000 psig, and is stable or increasing, AND

(4) Pressurizer water level is greater than 50% of span,
'

AND

;

(5) The reactor coolant indicated subcooling is greater

than (insert plant specific value which is the sum

of the errors for the temperature measurement system

used, and the pressure measurement system translated

into temperature using the saturation tables), AND

(6) Auxiliary feedwater flow is isolated to all depres-
;

surized steam generators and at least (insert plant

specific value derived from method in Appendix B to

|
E-0) gpm is injected into the non-faulted steam

generator (s) or indicated narrow range water 1.evel

O
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, .

in at leart one non-faulted steam generator is grea-

ter than (insert plant specific value which includes
;

an. allowance for normal channel accuracy, post-
,

accident transmitter errors and reference leg

process errors) percent of span.

O. ~

NOTE: If all steam generators are depressurized or depres-

surizing, the safety injection flow must not be termi-

nated until tne faulted loop (s) is identified.
,

THEN- Go to Step 6E

E. Reset safety injection and stop the safety injection

. pumps. Place pumps in the standby mode and maintain

operable flow paths.

O CAUTION: If wide range reactor coolant pressure decreases by 200
.

psi or pressurizer water level decreases by 10 percent

of span from the point of safety injection termination

or the reactor coolant subcooling drops below (insert

plant specific value which is the sum of the errors for

the temperature measurement system used,'and for the

pressure measurement system translated into temperature

u' sing the saturation. tables), MANUALLY REINITIATE safety

injection pump operation tb maintain reactor coolant
.

pressure and pressurizer level. Go to Section D of E-0

to rediagnose the event.
;

i
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Safety injection may be terminated after the restart-

when reactor coolant pressure is being controlled to the

nominal value which existed when safety injection was

initially terminated (TH .1 3500F) or to a value

greater than or equal to 2000 psig (Th > 3500F)

and when the reactor coolant indicated subcm> ling is

greater than (insert plant specific value which is the

sum of the errors for the temperature measurement system

used, the pressure measurement system translated into

temperature using the saturation tables, plus 150F).

F. Reset containment isolation (Phase A). Re-establish normal

makeup to maintain pressurizer level in the normal operating

range and to maintain system pressure at values reached when

safety injection was terminated (Tg13500F) or to a

nominal value of 2000 psig (T >3500F). Ensure thatg

water addition during this process does not result in dilu-

tion of the reactor coolant system boron concentrations.

G. Re-establish operation of the pressurizer heaters after

verification of sufficient pressurizer level to assure

coverage of the pressurizer heaters, e.g. through compari-
,

sons of pressurizer surge line, water space, and vapor space

temperatures. When system Dressure can ha Controlled by

pressurizer heaters, and containment temper 6tures are low

enough to assure proper operation of control systems,

restore normal. pressurizer level control.

E01:E-2 (LP) Revision: 2 Page: 14 i
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'H. After the water' level in tha non-faulted steam generator (s)

has b_een restored to the narrow range span, regulate the

.

auxiliary feedwater flow to those steam generator (s) to

maintain an indicated narrow range water level.

.

7. Monitor either the average temperature indication of core exit
O 'thermocouples (if available) or all wide range reactor coolant

temperature TH to verify that RCS temperature is at least

50oF.less than saturation temperature at RCS' indicated
O pressure.

If 500F indicated subcooling is not present, then attempt to

establish 500F indica ad subcooling by steam dump from the

steam generators to the condenser or the atmosphere.

CAUTION: If steam dump is necessary, reduce the steam genera-

tor pressure.to maintain a" reactor coolant cooldown |
rate of no'more than 500F/HR, consistent with |

plant make-up capability, until 500F subcooling is
,

established. |
!

O

O 1

O
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Stecm dump should b3 initiated in the following manner to stabilize

reactor coolant system temperature:

O
A. Establish a flow path in at least one steamline in an intact

loop (if possible) IF the main condenser is available and IF
~

an uncontrolled steam release is not reinitiated upon open-

ing the MSIV. Transfer the steam dump system to steam

header pressure control. Set the steam header pressure

control setpoint to the pressure in the intact steam genera-

tor (s) at the time safety injection is terminated.

0,B,

.

B. IF_ all steamline stop valves are CLOSED and cannot be

reopened, the main condenser is not available, or the rup-

ture is downstream of the main steamline isolation valves,

dump steam to the atmosphere from the intact loops using the

steam generator power operated relief valves. Set each

steam ger,arator power operated relief valve pressure control

setpoint to the pressure in the intact steam generator (s) at

the time safety injection is terminated. If 500F indi-

cated subcooling cannot be established or maintained, then

MANUALLY REINITIATE SAFETY INJECTION. Go to Section D of

E-0 to re-evaluate'the event, unless this reevaluation has

already been performed.

O

O
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8. When tha re' actor ~ coolant' temperature and pressure are stable,

borate the reactor coolant system to cold shutdown conditions,

as necessary.

'9. -After offsite power' is available, establish the auxiliary sys-

'tems_necessary for a controlled'cooldown to cold shut-down. If

offsite power is-available and all reactor coolant pumps are
,

stopped, restart at least one reactor coolant pump in an intact

-loop (preferably in the loop connected to the pressurizer, or if

this is the faulted loop, in the other loop to which a spray

line is connected) for cooldown purposes in accordance with

procedures. Maintain'subcooled conditions in'the reactor

coolant system consistent with the normal cooldown curve. If

these subcooled conditions cannot be maintained, restart safety

injection pumps.
>

,

NOTE: If there is significant radioactivity in one'or m' ore-

steam generator's secondary side due to tube leaks and

steam is being dumped to the atmosphere, immediately

isolate the' steam generator associated with the break.

If_ all steam generators with significant radioactivity

cannot be isolated, begin cooldown and depressurizatian
I

- of the reactor coolant systeh' to limit the release of

radioactivity to the environs'.

.

. O
.

O
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10. After establishing operation of auxiliary systems, initiate a ..

controlled cooldown and depressurization to cold shutdown condi-

tions using Normal Cooldown Procedures.

CAUTION: Safety Injection should be reini.iated if an uncon-

trolled reactor coolant system depressarization or

an uncontrolled drop in pressurizer water level

occurs during the cooldown process. These criteria

app 1'y in lieu of the reinitiatiori criteria given in

Step 6.
'

NOTE: During the controlled cooldown, the reactor coolant

system pressure will decrease below (plant specific

pressure derived from method in Appendix A of E-0).

Tripping the operating reactor coolant pump (s) due to

the pressure criterion of Step 2 is not required. Othe-

criteria of Step 2 are still appliable at this time.

11. Recovery procedures for the particular event must be developed

and implemented to effect plant return to service.

O

O

O
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EMERGENCY INSTRUCTION E-3 -

STEAM GENERATOR TUBE RUPTURE '

For Plants With Low Pressure Satety Injection Pumps

A. PURPOSE
,

The ' objectives of these instructions are as follows:

1. To minimize the release of radioactive material by identifying4

and isolating the faulted steam generator and'by reducing reac-

tor coolant system pressure below the steam generator safety

valve settings.

l

1

.

To establish capability to supply feedwater to all steam gen- !2.
1

erators and to isolate feedwater to the faulted steam generator. |

3. To maintain the ability to remove the necessary residual heat

from the reactor through the intact steam generators via the

steam dump valves or power operated relief valves.*

'

; 4. .-To maintain the reactor coolant system in a subcooled state
;

''

during the recovery..

5. To prevent overflooding of the faulty steam generator.
,

..

B. 'IMMEDIATE-ACTIONS

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

Diagnostics,'if not already perfonned.

iE0I:E-3 _(LP) Revision *, 2 Page: 1
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C. SUBSEQUENT ACTIONS

CAL' TION: The diesels should not be operated at idle or minimum

load for more than (insert plant specific time period of

allowed diesel operation at minimum loads). If the

diesels are shutdown, they should be prepared for

restart.

NOTE: Make arrangements to sample containment atmosphere and steam

generators to identify presence of abnormal radioactivity.

NOTE: The process variables referred to in this Instruction are

typically monitored by more than one instrumentation chan-

nel. The redundant channels should be checked for consis-

tency while performing the steps of this Instruction.

NOTE: Reactor coolant system isolation valves (LSIV) are optional

equipment on the Westinghouse Standard Plants. If a plant

is so equipped, the use of LSIV's is not currently recom-

mended during the course of this Instruction. Any use of

LSIV's must be justified on a plant specific basis.

O
NOTE: The pressurizer water level indication should always be used

in conjunction with other specified reactor coolant system

indications to evaluate system conditions and to initiate

manual operator actions.

O
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1. Identify the faulted steam generator by one or more of the fol- |

lowing methods: ,

i

g
? i

V a) An unexpected rise in one steam generator water level with

auxiliary feedwater flow reduced or stopped.

,y

(V' b) High radiation from any one steam generator blowdown line

radiation monitor.

O c) High radiation from any one steam generator, as determined

by analysis or a sample.

.

d} High radiation from any one steam generator main steam line.

NOTE: While identifying and isolating the faulted steam

generator according to Steps 1 and 2, continue with

subsequent Steps 3 through 9.

2. When the faulted steam generator has been positively identified,

then:

a) Stop all feedwater flow to the faulted steam generator,

b)
U

b) Close the main steam isolation valve and bypass val'esv

associated with the faulted steam generator.

O
NOTE: If the main steam isolation valve or bypass valve

associated with the faulted steam generator will not
,ry

~( |
%J
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clos 0, thin close the main steam isolation valves and

bypass valves associated with the non-faulted steam

generators and terminate all steam dump to the con-

Odenser. Utilize the non-faulted steam generators' power

operated relief valves to maintain the reactor coolant

system at approximately no-load conditions.

c) Verify the closure of all power operated relief valves

associated with the faulted steam generator.

O
d) 'Close the isolation valve in the steam line to the auxiliary

feedwater pump associated with the faulted steam generator.

3. Verify that all pressurizer power operated relief valves are

closed. Verify the open status and availability of power to all

pressurizer power operated relief valve backup isolation valves.

4. Stop all reactor coolant pumps after the high head safety injec-

tion pump operation has been verified and when the wide range

reactor coolant pressure is at (plant specific pressure derived

from method in Appendix A of E-0).

CAUTION: If component cooling to the reactor coolant pumps is

isolated.on a containment pressure signal, all reac-
.

tor coolant pumps are to be stopped within 5 minutes

because of loss of motor bearing cooling.

1

i

G
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CAUTION:. If reactor' coolant pumps are stopped, the seal

injection flow should be maintained.

O NOTE: The conditions given above for stopping reactor coolant

pumps should be continuously monitored through Step 10 of

this instruction.

5. If:offsite power and the condenser are available, open bypass

valves and any closed main steam line isolation valves to pro-
.( vide a flowpath t'o the condenser dump valves.

|

|

6. Establish power sources necessary to operate at least one pres-
.!

surizer power operated relief valve, at least one steam genera-

tor power operated relief valve, and charging and letdown flow-

paths. I
1

NOTE: -Ensure that containment isolation is maintained, i.e., not

-reset until such time as manual action is required on neces-

sary process streams.

7. Manually stabilize the reactor coolant system (if not accom--

'plished automatically) at approximately no-load temperature by

isteam dump to the main condenser if offsite power and the con-

denser.are available. If offsite power or the condenser is not

available, utilize the steam generator power operaLd relief

valves-to stabilize the reacto'r coolant. system'at approximately

no-load temperature.

O
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,8 . Whenev;r the wat:r 1tvel in the steam g:nerators has been

restored to the narrow range span, regulate the auxiliary

feedwater flow to those steam generators to maintain an indi-

cated narrow range water level.

NOTE: Monitor the primary water supply (Condensate Storage Tank)

for the auxiliary feedwater pumps and upon reaching a low

level, switch over to'an alternate water supply source.

9. If reactor coolant system pressure stabilizes above the low head

safety injection pump shut-off head, manually reset safety

injection so that safeguards equipment can be controlled by

manual action. Stop the low head safety injection pumps and

place in the standby mode.

CAUTION: If the reactor coolant ~ system pressure decreases

uncontrollably below the low head safety injection

shut-off head,.the low head safety injection. pumps

must be manually restarted to deliver fluid to.the

reactor coolant system.

CAUTION: Automatic reinitiation of safety injection will not

occur since the reactor trip oreakers are not reset.

|

O

O
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~

CAUTION: Subscquant to this Step, should loss of offsite
|

power occur, manual action (e.g., manual safety

: injection initiation) will be required to load the
C,). .-

safeguards equipment onto the diesel powered emer-

gency busses.

C
. CAUTION: Do not proceed to Step 10 until the faulted steam

generator has been identified and isolated.

O 10.- After the faulted steam generator has been identified and iso-

lated, begin a rapid cooldown of the reactor coolant system to

500F.below the no-load temperature by use of the steam dump,

a)' If;offsite power'and the condenser are available, dump steam

to the main condenser from the non-faulted steam generators

r by manual control of the steam header presssure controller,

b) If offsite power is not available or the main condenser is

not available, dump steam from the non-faulted steam gener-

ators through the steam generator power operated relief

valves.

c) If the faulted steam generator has been isolated by closure

'of the main steam isolation valves associated with the

non-faultedisteamgenerators,dumpsteamonlyfromthe

non-faulted steam generators through the steam generator

power operated relief. valves.
|

0
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11. After the reactor coolant system temp:rature has been reduced to

500F below the no-load temperature, manually initiate charging

flow to the RCS from all available charging pumps. Do not

reinitiate letdown.

12. As soon as charging flow to the RCS has been verified, begin a

Odepressurization of the reactor coolant system to a value equal

to the faulted steam generator steam pressure.

CAUTION: Monitor containment indice.tions to verify that a

loss of reactor coolant other than the steam

generator tube rupture is not in progress. If

recirculation sump level or a containment sample (if

available at this time) are not in the normal pre-

event range, further accident recovery must be

directed according to Emergency Instruction E-1,

Loss of Reactor Coolant, Step 5 (Small LOCA).

NOTE: During subsequent controlled reactor coolant system

depressurization, the reactor coolant system pressure

criterion for tripping the reactor coolant pumps

established in step 2 DOES NOT APPLY.

O
If the RCP's are in service, use the pressurizer spray to reduce

the pressure.

O
If offsite power is not available, or the RCP's are not in

service open one pressurizer PORY to decrease pressure.

O
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-NOTE: The auxiliary spray must not be used unless it is

required to depressurize and neither the normal spray or

the PORV are available.. Since at this time the auxil-

lary spray flow will not be heated by the regenerative

heat exchanger (letdown flow has been isolated) the i

number of these auxiliary spray cycles must ce minimized.

+ 1

NOTE: Prior to the initiation of a controlled RCS depressuri-

zation, there may be no indicated pressurizer level. As.

the depressurization process proceeds, an increase in

indicated pressurizer level is expected as liquid

replaces steam in the pressurizer.
.

<

13. As.the reactor coolant system pressure decreases, due to the
,

quenching of the steam by the pressurizer spray or due to the

.

steam release through the pressurizer PORV, monitor the pres-

surizer water level indications and stoo the depressurization

operation;
4

a) If the indicated water level in the pressuriter rises above

-50% of span OR,

b) As soon as the reactor coolant system pressure decreases to,

a value equal to the faulted steam generator steam pressure.

Q.-

: V

L
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14. After the depressurization op; ration has been verified to have -

been terminated (using the pressurizer PORV steam-mounted posi-

tion indicators or spray valve demand signal), enntinue to

monitor the reactor system pressure and the pressurizer water

level,

a) If the pressurizer water level continues to rise or remains

nearly constant concurrent with a reactor coolant system

pressure decrease, suspect leakage from the pressurizer
,

steam space. Monitor the pressurizer relief tank .(PRT)

pressure, temperature and level to identify continuously

increasing conditions. Close the PORV isolation valves if a

reactor coolant leak to the PRT is identified. Monitor PRT

conditions to verify PRT integrity.

CAUTION: If pressurizer relief tank integrity is lost, abnor-

mal containment conditions could exist and may not

be true indications of a continued loss of reactor

coolant. If conditions of Step 14a persist after

cicsing the pressurizer PCRV isolation valves,

further recovery must be directed according to'E-1,

Loss of Reactor Coolant, Step 5. The conditions of

Step 14b must be satisfied before proceeding to

Step 15.

O
'

O
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b) If the pressurizer water level subscquently continues to

increase concurrent with a reactor coolant system pressure

increase,.the safety injection flow is greater than the leak.O
THEN, stop all operating safety injection pumps WHEN*

O 1. Reactor coolant system pressure has increased by'at
'

least 200 psi (after shutting the F ay valves or veri-

fled closure of the pressurizer.PORVs), AND
.

2. An indicated water level has returned in the

pressurizer, AND-

3. The reactor coolant system indicated subcooling BASED ON

WIDE RANGE TEMPERATURE IN THE NON-FAULTED LOOPS OR THE

CORE EXIT THERM 0 COUPLES is greater than (insert plant,

specific valve which is the sum of the errors for the
|

temperature measurement system used, and the pressure

measurement system translated into temperature using the

saturation tables).

CAUTION: Automatic reinitiation of safety injection will not

occur since the reactor trip breakers are not reset.

NOTE: -Following termination of safety injection, pressurizer pres-

1sure should decrease to a value equal to the faulted steam.

generator ste3m pressure.-

4-
l\l
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15. Place all safety injtetion pumps in a standby mode and maintain - -

operable safety injection flow paths.

16. Re-establish charging and letdown flows to maintain the pres-

surizer water level in the operating range (approximately 20

percent indicated level):

CAUTION: If, during subsequent recovery actions, pressurizer

water level cannot be maintained above 20 percent

indicated level or the reactor coolant system indi-

cated subcooling BASED ON WIDE RANGE TEMPERATURE IN

THE NON-FAULTED LOOPS OR THE CORE EXIT THERMOCOUPLES

cannot be maintained at a value greater than the

value for SI termination, operate safety injection

pumps as required to re-establish pressurizer water

level and subcooling. If pressurizer water level

and subcooling cannot be established by this method,

MANUALLY REINITIATE SAFETY INJECTION, return to Step

12 and proceed with the instruction from that point.

17. Re-establish the use of the pressurizer. heaters to maintain the

reactor coolant system pressure.

O
18. If offsite power has been restored, establish the required con-

ditions for operation of a reactor coolant pump and start the

pump in a non-faulted loop (preferably in the loop connected to

the pressurizer, or if this is the faulted loop, in the other

9;
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loop to which a spray line.is connected). If all. reactor cool-

ant pumps are running, trip all but one reactor. coolant pump so
.

as to maintain one pump operating in the loop connected to the

pressurizer, or if this is in the faulted loop, in the other
'loop to which a spray line is connected.

'

o
'

CAUTION _: The following steps 19, 20 and 21 must be performed

simultaneously. Failure to expeditiously reduce reactor

coolant system pressure to a value equal to the faulted

steam generator steam pressure once system cooldown is
,

,

initiated could cause loss of pressurizer level control.

CAUTION: Prior to this time, samples of the RCS, containment

atmosphere and steam generators may have been obtained.

The results of these samples, or corresponding

estimates, should be used to calculate the potential

radioactive releases in the subsequent steps. Do not'

proceed with.the following steps if the calculation

concludes that 10CFR20 limits will be exceeded.,

19. If offsite power .. available, begin a. controlled cooldown of

the reactor coolant at 'a rate of about 500F/hr by use of the

O- steam dump to the main condensers from the non-faulted steam

generators. Control the water levels in the steam generators to
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maintain steam gen:rator water 1: vel in the narrow range span or

in the wide range span at a level sufficient to assure that the

U-tubes are covered.

O
If offsite power is not available, dump steam from the non-

faulted steam generators through the steam generator power

operated reIief valves to provide a controlled cooldown of the

reactor coolant at a rate of about 500F/hr.

20. Simultaneous with the cooldown using the non-faulted steam gen-

erators, slowly decrease the faulted steam generator pressure by

opening the bypass valve to the condenser (if available), or

using the steam generator power operated relief valve.

21. As pressure is reduced in the faulted steam generator, control

the reactor coolant pressure at a value approximately equal to

the steam pressure in the faulted steam generator to minimize

the leakage flow. Reactor coolant pressure control should be
gx

accomplished by use of the pressurizer heaters and action of one

of the following:

a) Normal pressurizer spray (if an RCP is in service), OR

O
b) Use of pressurizer auxiliary spray (if spray is heated by

letdown through the regenerative heat exchanger), OR

O
c) Brief iatermittent opening of one pressurizer PORV.

O
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NOTE:. Maintain rsactor coolant system temperature and pressure

within the limits of the' normal cooldown curves in the

. Technical Specifications.

i ,

CAUTIONi Safety injection should be reinitiated if an

uncontrolled reactor coolant system depecssurization

or an uncontrolled drop in pressurizer water level

occurs during the cooldown process.
4

O
CAUTION: If reactor coolant' pressure control is accomplished

:

by use of the pressurizer PORV, continuously monitor
4

the PRT pressure, temperature and water level and

take appropriate actions to verify and maintain PRT*

integrity. Verify pressurizer PORV closure using,

I

the PORV stem-mounted position indicators and PRT
]

~

|

conditions. If a reactor coolant leak to the PRT is
~

identified, close the PORV isolation valves. |
i

|

22. Periodically-sample and analyze the reactor coolant boron con-
!

centration during the continuing cooldown. Borate as necessary

to maintain the required shutdown margin at all times during the

cooldown ~.

O
: 1

23. When-the reactor; coolant system pressure approaches the safety

.

injection accumulator pressure, close the safety injection

~ accumulator isolation valves.
~

,

,
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24. C:ntinue to cooldown and depressurize th] reactor coolant system

and f. -1ted steam generator until the reactor coolant hot leg

temperatures are below 4000F in the non-faulted loops and the

reactor coolant pressure has reached about 400 psig (do not

collapse the pressurizer steam bubble).

25. Place the residual heat removal systen in operation using Normal

Cooldown Procedures.

NOTE: Throughout this cooldown procedure, maintain a steam bubble

in the pressurizer. Solid water pressure control may not be
.

effective.

26. Continue the plant cooldown in a normal mode except that af ter

the RCP operation has been terminated, continue to simulta-

ncously control the faulted steam generator steam pressure and

reactor coolant pressure to minimize the leakage flow.

27. When the reactor coolant system hot leg temperatures are reduced

below 2000F, the pressure in the pressurizer may be reduced by

using auxiliary spray until reactor coolant system pressure and

the faulted steam generator pressure equilibrate.

O
28. Continue the operation of the residual heat removal system to

remove the core residual heat and maintain the charging and

letdown in ser.vice to control the pressurizer water level and

provide a boration path.

|

O
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