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SCBUECT: EVALUATION OF SiALL-SREAK L2SS-UF-COCLANT ACCICENT CPERATUR
GUISELLIIES

s2 nave complated our review of the small-break loss-of-coolant accilent
operator juidelines £-Q ana -1 containead in Agpendix A of asestingnouse
Electric Corporaticn Report 4CAP-3600. Uur avaluaticn of these juigelines
is documented in Inclosure 1,

As stated in our avaluation, we have concluded tnat the juidelines c-J and
£-], as nogified in accorgance with your latters cated cctocer 15, 12.3,
Jetocer 31, 19,3 and 'lovember 2, 1375 are acceptaple for plants having nign
head safaty injectian pumps similar to the 412 standard plant. A copy of

the approvec juidelines is provided in Enclosure 2 for your information anc
use. For the case of 4-Toop, 3-l100p. 27d 2-lo0p plants with nominal 14CQ

ssi range safaty injection pumps, it is our uncerstancing that revisicns to
the juicelines for these plants similar to those ;rovices for the 412 ssancara
plant in your Jcteber 31, 13,3 and liovemper 2, 13,3 latters w111 2e sucnistag
sncrtly. 2asad on your commitment to provice these agreed-upon revisions %0
the juidelines in a2 timely nanner, we find the juicelires for these plants
acceptadbla, pending fulfillqent of this commitment.

All Ticansees of <estingnhouse Zlectric Corperation sressurizag watar raacter
slants nay ncow aroceed sith their Jevelcpment of smali-cr2ak loss-of-coolar:
accizent @rergency procecures anc operator graining dased on the mcuifiag
juicelines. As incicateg on ?2ge 3 of inclosure 3 to Jarrell 3, Zisennut's
septerter 12, 13,3 letter %0 1li operating nuclear ;ower plants, implementatieon
?f thesa procacures and operscor tidining are to be completag sy Zecsmper 37,

¥ 9
in the i~plementation of these procecures., 2ach licansee snhall provige:
1 The 3asis for the sraessure setpoint at wnich the operatar is to trin

the reactor coclant ;u-ps. The 2asis siculd tacluce cefining the stie
jeneratir safaty valve satpeints ang instrument uncartainties.

|
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The instrument uncertainties involved with the ~P[ termination criteria
to indicate the criteria «i11 insure subccoled conditions.

I

Justification that the ;rocedures for switchover froo insgection to
recirculation will insure that the valve realijnments can se accom-
plisheg befaore the RUST is emptied. This justification should include
fnstrument uncertainties and show that the sumps w111 be srotected
against operating without adequatz suction pressure.

4, Licensees with 4-loop, 2-locp, or 2-loop plants with nominal 1400 psi
ranse safety injection Jumps, shouid show that the pumps «ill not e
run deacheaded when in the recirculation -ode.

3. An indicatdon of the typicality of the analyses Jocumentad in .(CAP-
000 relative to its own plant,

Licensees will also e required to implement emergency procacures cavaring
the extended loss of all feedwater {anclucing pressure vesse!l intesrity
consideraticns’, and t0 revise emergency procecuras for initiating if
necessary ana monitoring natural circulaticn including provisions for
plant cooldown . Such procedures will Se Dasad on juicelines wnich you are
Jeveloping uncer {nadegquata core cooling.

As part of gur audit program, we expect to examine the pracecuras of l2ad
plants in several of the classes of Westinghouse-cesicred pressurized

watar reactors to assure that they have been cdeveloped in accordance with ths
approved juidelines. +e also plan to check cut some af the proczlures at a
+estingncuse pressurized ~ater reacter simylator, on 2 schedule ta ce ceveloped
Tater. It shoula be noted however, that our aucit program neeu not impede

prograss towards implecentation of approved procacures and associateg training
by Cecesmber 31, 127G,

Sincerely,

frizi=al eizned by?

J. F. Ross, Jr., Jirectsr
Jullatins anc orders Tis« rorce

inclosures:
As statad

¢s: See attached lists
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Enclosure 1

EVALUATION OF WESTINGHOUSE OPERATOR
GUIDELINES FOR SMALL BREAK LOCA

Guidelines for Emergency Procedures

A Westinghouse Interdisciplinary Task Force was formed to prepare guidelines
for operators for small break loss-of-coolant accidents (LOC/'s). The Task
Force consisted of safety analysts, systems analysts, training personnel and
other disciplines. The guidelines which were developed were reviewed and
approved by the Working Group on Procedures, which is a subgroup of the

Westinghouse Owners' Group.

Preliminary guidelines were submitted to the NRC staff as part of the

generic report WCAP-3600, "Report on Small Break Accidents for Westinghouse
NSSS System." The intent of the guidelines was for each of the utilities
using a Westinghouse nuclear steam supply system to revise or develop its
emergency procedures for the operators to use in diagnosing and responding to
a loss of reactor coolant. The reference instructions developed by Westing-
house were expanded to include a1i emergency events in which the Emergency
Core Cooling System (ECCS) was automatically actuated. The guidelines incluce
Immediate Actions and Diagnostics (E-0), Loss of Reactor Coolant (E-1,, Loss
of Secondary Coolant (£-2), and Steam Generator Tube Rupture (E-3). Only E-Q
and £-1 have been reviewed by the NRC staff at this time for both the 412
Standard Plant, which has high head safety injection pumps, and other plants
with nominal 1400 psi safety injection (SI, pumps. The staff will not review

E-2 and £-3 until after January 1, 1980.

The pnilosoghy of the instructions was for the operator to respond to an event

in wnich safety injection was initiated and, following the required immediate
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actions, to diagnose the event and perform the necessary subsequent actions.
The 1mmediate'actions consist of verifying that the automatic actions did
occur. Verification, in this context, includes performing the action manually
if it did not occur automatically. These actions are intended to assure that
the reactor is .dequately shut down, that the safety injection system is
performing its design function and that auxiliary feedwater is being delivered

to the steam generatc.s as a heat sink for the core decay heat.

In the diagnostic procedure E-Q, the operator assesses the event using

reactor coolant system pressure as a key parameter. [f the pressure falls below
a specified value, he must immediately trip all the reactor coolant pumps. The
primary system pressure at which the pumps will be tripped will be determined

based on the secondary system pressure in the following manner:

(1) Secondary System Pressure - Based on the number and size of the secondary sys:

safety valves, the secondary 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 relief rating. If the calculated relief is
greater than 60% of the rated capacity, then the next highest pressure setpoint

should be used.

(2) Primary to Secondary Pressure Difference - To account for the pressure gradien:

needed for heat removal, pressure drop between the steam generator and safety
valves, pressure drop from steam generator to measurement location, etc.,

the primary pressure for RCP trip should be the secondary pressure as
established by (1) above plus 100 psi if the adjustments calculated are

100 psi or less. [f the adjustments are determined to be greater than

100 psi, the larger value snould be used.



o

(3) Instrument inaccuracies appropriate for that time in the accident
should be added to the primary system pressure value established in (2)
above. The resulting pressure is the indicated primary system pressure

at which the operator should trip the reactor coolant pumps-

The action regarding reactor coolant pump trip was deemed necessary by a West-
inghouse analysis of delayed reactor coolant pump trip for a lTimited range of
small break LOCAs (WCAP-3584). If, in addition to low pressure, the condenser
air ejector radiation or steam generator blowdown radiation monitor readings are

abnormally high, the operator is directed to £-3, the steam generator tube rupture

procedure., [f the steamline pressure is abnormally lower in one steam generator
than in the others, he must assume a loss of secondary coolant. Abnormally high
readings for containment pressure, containment high radiation, or containment

recirculation sump levels are symptomatic of a loss of reactor coolant.

In the diagnostic procedure, the operator is permitted to terminate a spurious

high pressure injection (HPI) actuation if the primary system pressure, pressurizer
level, and subcooling are within acceptable limits and there is sufficient water
level in at least one steam generator and no abnormal readings for containment

atmosphere monitors.



If HPI actuation is not spurious, the operator would proceed to the emergency
procedures for one of the depressurization accidents. The core is assured of
adequate core cooling in the LOCA procedure (E-1) in that the operator is
prevented from terminating high pressure injection unless certain criteria are
met. These criteria include:

1. At least normal full power subcooling,
Primary system pressure of 2000 psig or greater and increasing, and

Pressurizer level at or above programmed no-load range, and

4 w n
. .-

. Sufficient water level in at least one steam generator to assure a
heat sink.

Similar HPI termination criteria are included in the other emergency procedures.

Recognizing that, in most instances of safety injection, the primary system
will be repressurized, these criteria are necessary to allow the operator to

terminate safety injection to reduce the probability of 1ifting the pressurizer
power operatéd relief or sa’et) valves.

The criteria for the lower head SI plants are basically the same. If the

safety injection is sufficient to repressurize the plant, flow will stop when
the shutoff head of the pumps is reached. The normal charging pumps and
pressurizer heaters can be used to bring pressure above 2000 psig, at which time

the SI pumps can be stopped.

Subsequent actions in the £-1 guidelines are tased on whether the plant can be
repressurized. If the plant can be repressurized, the operator is directed to
increase the subcooling to 509 F and proceed with plant cooldown while monitoring

subcooling. If subcooling cannct be maintained, HPI is reinitiated. Subsequent
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actions include switchover from injection to recirculation when the level in
the refueling water storage tank (RWST) is low and hot leg injection at about
20 hours. The NRC staff has not reviewed the guidelines for switchover and hot leg

injection, because these will be plant-specific.

Evaluatibn
The NRC staff reviewed the guidelines with respect to critical operator actions,
namely:
1. reactor coolant pump trip.
HPI termination <riteria.
. verification of safety systems actuation.

verification of a heat sink.

wn - w o
. . .

monitoring of important system parameters.

Ouring our review, the staff identified modifications to be made to the guide-
lines to enhance the directions to the operator. These modifications were sub-
sequently incorporated in the guidelines as defined by Revision 1  Octouer 16,

1979) and revisions dated October 31, 1979, and November 2, 1979.

The criteria for tripping the reactor coolant pumps are consistent with the
analyses presented in WCAP-9584, which have been reviewed by the staff and found
acceptable. In order to implement the criteria in individual plant procedures,
each licensee must document the basis for the low pressure set point. This
documentation should include defining the steam generator safety valve set points
and system and instrument uncertainties associated with the plant. Based on

our review of WCAP-3534 and the requirement for each licensee to justify

the low pressure trip point described in the preceding section, we conclude that

the reactor coolant pump trip criteria are acceptable.

1365 092



Although we find that the reactor coolant pump trip
criteria are acceptable, manual tripping of the pumps should be considered
only a short-term solution. For the long-term, we will require that this trip be

made automatic.

The criteria for terminating HPI flow is based on a combination of system
pressure, subcooling, pressurizer level, and steam generator water level. The
staff concurs that these criteria are sufficient for establishing subcooled
conditions in the core so that HPI can be safely terminated without concern for
detrimental voids being formed in the primary system. In implementing these
criteria, each licensee is required to document the instrument uncertainties (even
in an adverse environment) to show that the criteria in the guidelines will

indeed insure subcooled conditions. Based on the above requirement, we find

the HPI termination criteria acceptable.

As part of the immediate actions, the operator is directed to verify that the
ECCS, auxiliary feedwater (AFW), and containment isolation systems have been act-
uated. We concur that these verifications are sufficient to insure minimum

safeguards availability needed to mitigate small break LOCAs.

The operator is also directed to verify that he has established heat removal
from the steam generator. We concur that this is a necessary instruction for

mitigating small break LOCAs.

The operator is directed to monitor primary system pressure, pressurizer level, and
coolant hot leg temperatures to insure that subcocling is maintained if 4PI has
been terminated. We concur that monitoring these system variables is sufficient

to maintain agegquate subcooling in the primary system. : 5 /7 191
| D03 YU/~



The staff has not reviewed the guidelines for switchover from injection to recir-
culation or hot leg injection because these actions are mostly plant-specific
.1nstructions. The staff requires each licensee to Justify the proﬁedures for
switchover to insure that the valve realignments can be accomplished before the
RWST is emptied. This justification should include instrument uncertainties

and show that the pumps will be protected against operating with inadequate
suction. e will require that plants with nominal 1400 psi range SI pumps

demonstrate that these pumps will not be deadheaded when in the recirculation phase.

The staff noted that the guidelines are based on obtaining at least minimum
safeguards operation to mitigate small break LOCAs. We require each licensee

to extend the emergency procedures to cover the loss of all feedwater. Procedures
for this degraded condition should also take into account pressure vessel
integrity considerations. The Owners' Group nas committed to prepare guide-
lines for operational procedures regarding the loss of all feedwater as part of

its effort on the issue of inadequat~ core cooling.

The staff also requires that the emergency procedures include instructions
for monitoring and initiating (if lost) natural circulation for small break

LOCAs where heat removal by the steam generators is required.

1365 094



-8-

The guidelines for such procedures should direct the operator to initiate a
controlled plant cooldown is stable system conditions can be maintained.

The staff requires that each licensee provide procedures for cooling down the
plant under natural circulation conditions. These procedures should address
‘boration control and monitoring, cooldown of the pressurizer, andladequate
criteria for monitoring coolu:t system temperatures to 1nsure that voids do not
forr in the primary system which could inhibit adequate heat removal. As in the
case of loss of all feedwater, the Owners' Group nas committed to prepare guide-
lines for operational procedures regarding natural circulation and cooldown under

natural circulation conditions as part of its effort on inadequate core cooling.

Conclusion

Based on our review, we conclude that the guidelines £-0 and £-1 as revised

Dy the Owners' Group letters dated October 16, 1579, Cctober 31, 1979, and
November 2, 1979 are acceptable for plants having high head safety injection
pumps simiiar to the 412 standard plant, provided that licensees implement the
'requirements noted above when they develop their procedures. For the case

of 4-loop, 3-loop, and 2-loop plants with nominal 1400 psi range safety injection
pumps, *he Owners' Group has committed to submit revisions to the guidelines for
these £ in*s which are similar to those provided for the 412 standard plant in
the Owners' Group letters dated October 31, 1979 ana iiovember 2, 1979. Based

on this commitment, we find the guidelines for these plants acceptable, pending
submission of such revisions, subject to the resguirements on individual licensees

identifiec above.



Enclosure 2

412 STANDARD PLANT
REFERENCE EMERGENCY
OPERATING INSTRUCTIONS

Revision 1
September 25, 1879
with Revised Pages

dated October 15, 1979,
October 29, 1979,
and Novemper 2, 1979 :

This document contains Emergency Instructions for the Model 412 Standard

Plant and is intended to provide guidance in the preparation of Emer-

gency Operating Procedures for individual plants. It is nct likely that

these instructions will apply in their entirety to any specific plant

design and adaptation will be required.

e
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ATTAGRENT A

(1)  Secondary Systas Pressure - Based on the mmber and size of the
tecondary systam safety valves, the secondary pressure will be
established by detarwining the pressure setpoint for that valve
in sirich the calculated steam relief is less than 60T of the
valve's relief rating. 1f the calculated relief is greater than

80T of the retad cupacity, then the next highest pressure setpoint
should ba wsed.

(2) Primry to Secondary Pressure Difference - Te d2coumt for the
pressure gradient needad for heat removal, pressure drop between

the stean generator and rafety valves, pressure dron from stoem
generstor to messurement location, etc., the primar prassure for
RCP trip should ba the secondary pressure is established by (1) sbove

plus 100 ps! 17 the sdjustwents calculated are 100 pst or less. If
the sdjustwents are deterwined to be greatar than 100 41, the larger
value should be used.

(3 instramnt insccuracies appropriats for that time in the loss of
toolant dccident should be bdded to the primry Systea pressure value
estabiished in (2) above. The resuiting pressure is the indicated

primry tystem pressure 3t which the operator thould trip the reactor
coolant pumps.

.....................................................



Revision 1

412 STANDARD PLANT
£-0
EMERGENCY INSTRUCTIONS
IMMEDIATE ACTIONS AND DIAGNOSTICS

i POOR ORIGINAL

This instruction presents the automatic actions, the immadiate

operator actions and the diagnestic sequence which is tc e “ollowed

in the identification of the followirg:

1. Spurious Actuation of Safety Injection
2. Loss of Reactor Coclant
3. Loss of Secondary Coolant

4, Steam Geiera.or Tube Rupture

The reactor automatic protection equipment is designec to safely shut
down the reactor in the event of any of the above emergencies. The
safety injecticn system is designed to provide emergency core cooling
and boration to maintain the safe reactor shutdown condition. These
nlant safeguards systems operate with offsize electrical power or from
onsite emergency diesel-electric power should offsite jower not be

available.

In the subseguent documents in this series (Z-1, £-2 and £-3), instruc-
tions for recovery from the event are presented for each particular
accident.

E-0(4P)-1



Revision 1
B. SYMPTOMS

NOTE: The process variables referred to in this Instruction are
typically monitored by more than one instrumentation
channel. The redundant channels should be checked fdr

consistency while performing the steps of this Instruction.

The following symptoms are typical 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 wWater Level

Hign Fressurizer Water Level

High Containment Pressure

High Containment Radiation

High Air Ejector Radiation

High Steam Generator Blowdown Raciation
Steam Flow/Feedwater Flow Mismatch

Letdown Isolation/Pressurizer Heater Cutout

Low Low Reactor Coolant System Average Coolant Temperature

o~ ﬂr ’\' r‘ b\"".
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Nigh Contatrment Icclreunt;m Sump Water Leve!
Low Steamline Pressure (one or 411 Steanmlines)
Low Steas Generator Water Leve!
Increasing Steam Generator Water Leve!
Rapidly Changing Rear cor Coolant System Average Coolant Tempera-
ture , L
Increased Charging Flow
High Steam Flow (one or 271 Steam lines)
Righ Contafmment Mumigity
Nigh Containment Temperature
Low Feedwater Pump Discharge Pressure

MOTE: The pressurizer water leve!l indication shoyld 1lways be
used in conjunction with other specified resctor coolant
system indications to evaluste tystem cunditions and &2
Initiete manual Operator actions. '

Ll
L '/ = 1 ‘ ’n“‘-“..‘
'.J" WWULUN  WHWLEL LN

“f
C. IMEDIATE ACTIONS

i. Comditioms werranting reactor trip or safety injection msy be
Characterized by & harber OF gnomelows Situaticns or wnysval
instrument fndications.

0. If the piant 1% 4n & condition for which 4 reactor trip 3
werrantsd ang an Gutomatic reactor trip has mot yet
occurred, manualily tr‘p the resctor. Continue sonitoring

plant conditions &s shown in Figure 1. . s c Al
o E-00D) -3 . ' A ™
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1f the plant is in a condition for wnich safety injection is
warranted and an automatic safety injection has not yet

occurred, manually initiate safety injection.

Verify the following actions and system status:

&)

f)

Reactor trip and turbine trip have occurrec.

8us voltages indicate that the busses are energized and all

intended loads are being powersd.

Feedwater Isolation has occurred.

Containment [solation Phase A has occurred.

Auxiliary Feedwater Pumps have started and the Auxiliary
Feedwater System valves are in their proper Imergency Align-

ment and are fuily open or fully clcsed 1s acprooriate.

Safety Injection Pumps have started and the monitor lights
indicate that the Safety Injection System vaives are in the

proper safeguards position.

Service and Component Cocling water Pumps have started.

Containment Ventilation isclation has occurred.

E-0(HP) -4
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'POOR ORIGINAL e

1) Other essential equipment as required by the specific plant

design has been put into service.

If any of the above automatic actions have neot occurred 2nd are

required, they should be manually initiated.
Verify the following:

a) Safety Injection flow from at lea” one train is being
delivered to the reactor ccolant system when the Reactor
Coolant System pressure is below the high head safety
fnjection pump shutaff head. If not, attempt to operate

equipment manually or locally.

b) Auxiliary Feedwater flow from at least one train is being
‘delivered to the steam generators. If nct, attempt to

operate equipment manually or locally.

NOTE: Only after steam generator water level is established
above the top of the U-Tubes, should the Auxiliary
Feedwater System Flow be regulated to maintain required

level,

E-O(HP)-5A ~ T~



Revision )
Revised 10/29/79

POOR ORIGINAL
¢) Verify that heat is being removed from the reactor plant :
via the steam generators by noting the follewing:

a) Automatic steam dump to the condenser is cccurring;

b) Reactor coolant average temperature is cecreasing towards
programmed no-locad temperature. -

NOTE: Atmospheric steam dump will be blocked by 2n existing
' “Turbine Tripped" condition. [f condenser steim cump

has been blecked due to a control malfuncticn or loss
of the "Condenser Available" conditicn, cezay neat
removal will be effected by autemasic actuztien of the
steam generator power-cperated relief valvas, or, if
these prove ineffective, the stear gererator ccde
safety valves. In this event, steam gressire will
he maintained at the set pressure of the contralling
valve(s) and reacter coolant averaze terderzture will
stabilize at approximately the saturaticn temgerature
for the steam pressure being maintained,

E-0(HP)-53
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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 3 is initiated

If not, manually initiate Containment Spray and Containment

Isolation Phase B.

D. ACCIDENT DIAGNOSTICS (Refer to Figure 2)
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:

a. 2all pressurizer spray line valves are closed and

5. all pressurizer relief valves are closed.

E-Q(HP) -6
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- Reyision 1
Revised 10/29/79

1f not, manually close the valves from the Control Board.

If the RCS pressure is above the low pressure reactor trip

setpoint and is stable or increasing, go to STEP 7.

2. Stop ALL Reactor Coclant Pumps after the high head safety
injection pump cperation has been verified and when the wide
range reactor coolant pressure is at (plant specific pressure
derived from method in Attachment A of letter 0G-17).

CAUTION: If component cooling water to the reactor coolant
pumps is isolated on a containment pressure signal,
a1l reactor coclant pumps should be stopped within 5

minutes because of loss of motor bearing cooling.

CAUTION: [f 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 monitcred throughout this

fastruction,

“ POUR ORIGINAL -
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Revision 1

*3, IF the condenser air ejector radiation or steam generator blow-
down radiation monitor exhibit abnormally high reacings, AND
containment pressure, containment radiation and containment
recirculation sump level exhibit normal readings, THEN go to

£-3, "Steam Generator Tube Rupture.”

*4, IF the steamline pressure is abnormally lower in one steam
generator than in the other steam generators, THEN g0 to £-2,

*Lass of Secondary Coolant."”

§. IF containment pressure, OR containment radiation OR containment
recirculation sump levels exnibit either abnormally high reac-
ings or increasing readings, THEN go to £-1, "Loss of Reactor

Coolant".

NOTE: For very small breaks inside the containment building,
the zontainment pressure increase will be very small and
possibly not recognizable by the cperator. For very
small breaks the containment recirculation sum water
level will increase very slowly and early in the tran-

sient may not indicate a level increase.
~ Vi N A
‘E ] ) D |V ] UE 4\&
.A l)/ik‘ “’& [D \ \,_/;\X

*These steps may be interchanged.

£-0(HP)-8
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6. IF the contaimm pressure, containment radiation AND contain-
ment recirculation sump water level continue to exhibit stable
readings in the normal pre-event range, THEN go %o £-2, “Loss of

Secondary Coolant®.

7. Ir the event of a spurious safety injection signal, the sequence
of reactor trip, turbine trip and safeguards actuaticn will

occur.

The operator must assume that the safety injection signal is

non-spurious unless the following are exnibited:

a. Normal readings for contaimment temperature, pressure,

radiation and recirculation sump level AND

b. Normal readings for auxiliary building raciation and

ventilation monitoring AND

¢. Normal readings for steam generator Dlowdown and concenser

air ejector radiation.

IF all of the symptoms a through ¢ above are met and when ¢

following d througn f are exhibitec:

4. Reactor coolant pressure is greater than 20C0 psig and

increasing AND

E-Q(HP)~5
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e. Pressurizer water level is greater than programmed no Toad

water 1eve1' AND
£. The reactor coolant indicated subcooling is greater
than (insert plant specific value of subcocling equal
to full power normal operation).
___g._ Water level in at least cne steam generator is in the narrow

range span, or in the wide range span at a level sufficient

fo assure that the U-tubes are covered
*NOTE: Pressurizer water level should trend with reactor cool-
ant system temperature. I[f the pressurizer water level

fs low enough to prohibit pressurizer heater operation,
re-establish water level by operating the charging sys-

tem. Energize the heaters.
THEN:

Th. Reset safety injection and stop safety injection pumps not

needed for normal charsing and RCP seal iniection flow.

|

CAUTION: Automatic reinitiation of safety injection will not oceur
since the reactor trip breakers are nct reset.

CAUTICM: Subsequent to this Step, should loss of offsite power
occur, manual actien (e.g., manual safety injection
fnitiation) will be required to load the safeguards

equipment conto the dies2) pewered emergency busses.

1365 108
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" Place a11 safety inj;l&g [g%umps nﬂi needed to provide l

‘normal changing flow in standby mode and maintain operable

sifety inJectfon flospaths.

§. 1Isolate safety injection flow to RCS Cold Legs via Boron |

Injection Tank and establish normal charging flow. |
k. Reestablish normal makeup and letdewn (if letcdown is

unaffected) to maintain pressurizer water level in the

normal operating range and to maintain reactor coclant

pressure at values reached when safety injection is

terminated. Ensure that water addition during this process

does not result in dilution of the reacteor coolant system

boron concentration.

1. Reestablish cperation of the pressurizer heaters. Vhen o !
T reactor ccolant pressure can be controlled Sy pressurizer
heaters alcne, return makeup and letdown to pressurizer

water level control only.

* “NOTE: IF after securing safety injection and attempting to
transfer to normal pressurizer pressure and level con-
trol, reactor coolant pressure drops below the low pres-
surizer pressure satpoimt for safety injection actuation

R if pressurizer water level drops below 10% of span,
OR the reactor csolant Ty > normal full power Ty,

TIEN SAFETY IMJECTIC' MUST 3E MANUALLY 2EINITIATED. The

operater must rediagznose piant conditicns 2nd proceed to

the appropriais emaryoncy insTucsion.

FNI 1M
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NOTE: IF after securing safety injection and transferring tha
plant to normal pressurizer pressure and leve! control,
the reactor coolant pressure does not drop telow the low
pressurizer pressure setpoint ror safety injection actu-
ation AND the pressurizer water levei remains abeve 10%
span, AND the reactor coolant indicated subcooling is
greater than (insert plant 'pecific value of subcocling
based on full power normal operation), THEN go to the
abnormal operating instructions.

POOR UK RIGINAL
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412 STANDARD PLANT
g-l

EMERGENCY INSTRUCTION
LOSS OF REACTOR COOLANT

A. PURPOSE

The objectives of these instructions are to specify required

operator actions and precautions necessary to:

l. Verify and establish short term core ruoling to prevent or
minimize damage to the fuel cladding and reiease of excessive

radicactivity.

r Maintain long term shutdown and cooling of the reactor Dy
recirculation of spilled reactor coolant, injected water and

containment spray system drainage.

B. IMMEDIATE ACTIONS

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

Diagnostics, if not already performed.
C. SUBSEQUENT ACTIONS

CAUTION: Mo'itor RWST level clesely. If PWST level

decreases rapidly such that the RWST low level

alarm appears imminent, go directly to step 3.
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SAUTION:  The diesels should not be operated at {dle or
ainimm load for extended periods of time. If the
diesels are shut down, they should be prepared for
restart. '

NOTE: The operator Should verify that the Pest Accident Monitoring
(PAR) instruments are operating and recording. These instry-
ments Include wide range RCS tesperature and pressure, steam
Pressure, stemm genarator water level, contaimment pressure,
RUST water level, condensate storage tank water Teve), pres-
furizer water level, and borfc acid storage tank water level.

ROTE: The process varfables referred to in this Instruetion wre
typically monitored by more than one tnstrumentation channel.
The redundant channels should Be thecked for cansistency while
performing the staps of this Instructien.

f

RUTE: ﬁuctor toolant system isolatfon valves (LSIV) are optional
Squipsent on the Westinghouse Standard Plsats. 1f a plant 13
80 squipped, the usa of LSIV's 15 not currently rrcommended
Svring the course of this Instruction. Any use of LSIV's must
‘- Justified on & Blant tpecific basis. :

NOTE: The pressurizer mter lavel iIndication should always be
used 1n conjunction wiih other specified reactor coolant
System indications’ to evaluate system conditions and to
’ initiate manuat! Operator actions.

E-1(HP)-2
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Revision 1

As the water level (PAMS) in the refueling water storage tank
decreases under the action of the safeguards pumps, check that
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

in E<0 must be conducted.

Regulate the auxiliary feedwater flow to the steam generators
to restore and/or maintain an indicated narrow range water
level (PAMS). If narrow range water level increases in an
unexplained manner in one steam generator, go i3 E-3, Steam

Generator Tube Rupture.

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.

Close a1l pressurizer power operated relief valves and backup

isolation valves.

NOTE: The conditions given below for termination of safety

injection should be continuously monitored throughout

this instruction:

E-1(HP)-3
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Ensure that containment isolation is maintained, i.e., not

reset until such time as ﬁanua1 action is required on nec-

POOR ORIGIHAL

Safety Injection can be terminated IF:

essary process streams.

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

fncreasing, AND

(8) Pressurizer water level is greater than 50% of span,
A
(C) The reactor coolant indicated subccoling is greater

than (insert plant specific value of subcooling based ,
on full power ncrmal cperation), AND - g

“(D) Water level in at least one Steam Generator is in the
narrow range span, or in the wide range span at a
level sufficisnt to assure that the U-tubes are

covered.
THEN:

(E) Reset safety injection and stop safety injection l':

pumps not needed for normal charaing and RCP seal

fnjection flow.

CAUTICH: Autcmatic reinitiation of safety injection will not occur
since the react.r trip breakers are not reset. T

E-1(HP)-4 ~| 116
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CAUTION: Subsequent to this Step, should loss of offsite power
occur, manual action (e.g., manual safety injection

fnitiation) will be requirad to load the safeguards

equipment cnto the diese! powered emergency busses.

(F) Place all safety injection pumps not needed to |'°f:
provide normal charging flow in standby mode and
maintain operable safety injection flowpaths.
TTTTUG) Isolate safety injection flow to RCS Cold Legs via [
Boron Injection Tank and establish normal charging
flow.

CAUTICN: If reactor coolant pressure drops below the low
pressurizer pressure setpoint for safety injec-
tion or pressurizer water level drops below 20%

of span following termination of safety injection

flow or the reactor coclant TH >Normal Full Power TH 10/=

@@@R @\R\\@“N&t MANUALLY REINITIATE safety injection to

establish reactor coolant pressure and pressurizer
water level. Go to Section D of £-0 to reevaluate
the event, unless this reevaluation has already

been performed.
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_ (H) Reestadblish normal makeup and letdown (if letdown I

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 con-

centration.

" T(I) Reestablish operation of the pressurizer heaters. l

—

When reactor coolant pressure can be controlled by
pressurizer heaters alsne, return makeup and let-

down to pressurizer water level control only.

(J) Monmitur either the average temperature indication
of core exit thermocouples (if available) or all -
wide range reactor coolant temparature Ty (PAMS)

L to verify tnat RCS temperature is at least S0°F
less than saturation temperature at RCS indicated
pressure.

1f 50°F indicated subcooling is not present, then
attempt to establish S0°F indicated subcooling by
steam dump from the steam generators to thc con-
denser or the atmospnere.

CAUTION: If steam dump is necessa: r, .educe the
steam generator pressure 200 psi below
the lowest steam sa‘tety valve setpoint
and maintain a reactor coolant cccleown

. rate of no more than SC°F/HR, consistent
with plant make-up capability.

If S50°F indicated subcooling cannot be established
or maintained, then manuallv reinitiate safety

“injection. %o to Section U of &-U to re-evaluate
the event, .1less tnis re-evaluation has already
been performad,

POCR ORIGIAL -
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(K) Perform a controlled cooldown to cold shutdown |
conditions using Mormal Cooldown Procedures if
required to affect repairs. !Maintain subcooled
conditions(ct least 50°F indicated subcoo11ng)1n [
the reactor coolant system, If subcooled con-
- ditions cannot be maintained, go to Step 4.

-4, If the conditions for terminating safety injéction 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 is
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: Whenever 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.

POOR ORIGINAL - .. g
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S. Stop'ggg_Reactor Coolant Pumps after the high head safety
injection pump cperaticn has been verified and when the
wide range reactor coolant pressure is at (plant specific
pressure derived frem method in Attachment A of letter 06-17).

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

cocling.

CAUTION: f reactor coolant pumps are stopped, the seal

injection flow should be maintained.

NOTE: The conditions given above for stopping reactor coclant pumps .

- should be continuously monitored throughout this instruction:

6. In the case of a break characterized by reactor coclant pres-
sure qu}ckiy 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 setpaint, (plant spe:ific) psig, the following addi-

‘tional m-nual actions should be taken to aid the cooldown and

depressurization of the reactor coolant system:

NAR NLAAOANAD
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a. If the main condenser is in service, cpen at least one
main stzamline isolation valves or bypass valves and
transfer the steam dump control to steam header pressure
control and dump steam to the condenser to lower the
reactor canlant temperature (PAMS) 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-

POOR ORIGINAL

CAUTION: Reduce the steam generator pressure 200 psi below

ant pressure,

the lcwest steam system safaty valve setpoint and
main:ain a reactor ccolant cooldewn rate of no
more than SQOF/HR, consistent with plant make-up

capability.

7. Go to the Cold Leg Recirculation Instruction sresented in
Table E-1.1. Note, if the reactor coclant system pressure
is above the shut-off head of the high head safety injection
pumps, stog these pumps and place them in a stancby mode
prior to transfer to cold leg recirculation.

CAUTION: The cold leg recirculation procedures are
different for each plant ECCS design. The
plant specific procedures should be incor-

-
-

porated in Table £-1.1.

TOTE: 1f RWUST low level alarm is not imminent,
then consideraticn should be given. to
performing a praliminary evaluation of
the piant status ‘n Steps ¢ and 10.

F365- 121
E-1(HP) -9



Revised 10/29/79

8. If containment spray has been actuated, and if the containment N
pressure is reduced to nominal operation containment pressure,

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

placed in tiie standby mcde with operable flow paths.

9. Periodically check auxiliary building area radiation monitors for
detection of leakage from ECCS during recirculation. If significant
leakage has been identified in the ECCS, attempt to isolate the

~ leakage. The operator must maintain recircuTation'flow to the RCS

at all times.

10. While the plant is in ccld leg recirculation mode, plant operators
should make provision for an evaluaticn of equipment in the plant.
This evaluation should include the primary safeguards equipment
e.g., RCS pumps and valves, emergency diesels, containment fan
coolers, etc. and support equipment e.g., ECCS HVAC equipment,
diesel fuel supply, diesel start air supply, sampling of RCS for
boron concentraticn and fusl damage, sampling of containment atmo-
sphere, sampling of recirculation sump, etc. Adjust recirculation

sump pH, if required.

11. Prior to the time sp2cifie. “or the plant for the switchover
to the hot leg recirzulation mode, the operator in the control

room should:

1.

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

proper positions for cold 153 recirculation mode.

b. Re-energize the breakers, 2s required, for valves needed

to effect switchover to the hot leg recirculation mode.

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

safety injection systems for hot leg recircylation. 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 £-1.2.

13. Continue to implement the hot leg recirculaticn mode of cool-

ing.

14, Recovery procedures for the particular event must be developed

and implemented to effect plant return to service.

1365 123
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TABLE E-l1.1

COLD LEG RECIRCULATION SWITCHOVER INSTRUCTIONS

PREREQUISITES AND PRECAUTIONS:

A.

c.

Prior to receipt of the Refueling Water Storage Tank (RWST) Low
Level Alarm restart any safety injection pump not operating and
reset/defeat the safety injection signal. Alsc open component

cooling water (CCW) valves to Residual Heat Removal (RHR) heat

exchangers if these valves are not interlocked to open automatically.

The Refueling Water Storage Tank (RWST) Low Level Alarm signifies
automatic initiation of cole leg recirculation. The containment
recirculation sump valves will immediately start to open automat-

ically.

IMMEDIATELY perform all steps given below when the recirculation
sump isolation valve position lights indicate that the valve is

fully open.

Do not close a RWST/RHR pump suction valve unless the corresponding

recirculation sump valve is open.

A1l operator actions must be performed expeditiously, in a precise,
orderly sequerze. Do not interrupt this operation until all actions

are completed. When both trains are initially available and a valve

E-1(HP)=12
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TABLE £-1.1 (Continued)

fails to respond or to complete its demanded operation, postpone any

corrective action until the subsequent operational steps are per-

formed.

F. IMMEDIATELY stop any pumps taking suction from the RWST on receipt

of a RWST empty alarm. Complete the switchover steps listed below,

then restart required pumps.

QPERATIONAL

STEPS (NC SINGLE FAILURES):

STeP 1
a)
b)
¢)
STEP 2
a)

Close the RWST %2 low head safety injection pump suction

isolation valves
Close the high head safety injection pump miniflow valves

Close the low head safety injection crossover isclation

valves

Open paralle! valves in the high head safety injection and

charging safety injection pump common suction header.

£-100)-" 1365
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TeSLE E-1.1 (Continued)

b) Open the low head safety injection to high head safety
injection and charging/safety injection pump suction

isolation valves

c) After completion of the ai .ve steps VERIFY that the two
high head safety injection pumps and the two charging/
safety injection pumps are receiving suction flow from the

low head safety injection pumps.

CAUTION: Do not perform the following steps until the above

verification is made.

a) Close the RWST tc high head safety injection pump suction

valves

5) Close the RWST to charging/safety injection pump suction

isolation valves

The utility should provide spray system switchover procedures

and integrate them into this instruction.

e
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TABLE £-1.1 (Ccntinued)

NOTE: For plant desiqns which utilize only the spray system heat
exchanger ta remove energy from the containment recircula-
tion sump the spray system must be operated during the long

term even if it was not automatically actuated.

VERIFICATION:

STEP S
After completing the preceding steps, verify that the safety injec-

tion system is aligned for cold leg recirculation as follows:

a) One low head safety injection pump is delivering from the con-
tainment recirculation sump directly to two reactor coolant
system cold legs and to the suction of two charging/safety
injection pumps.

b) The other low head safety injection pump is delivering from the
containment recirculation sump directly to two reactor coolant
system cold legs and to the suction of two high head safety

injection pumps.

¢) The two high head safety injection and two charging/safety
injection pumps are taking suction from the low head safety
injection pumps and are delivering to four reactor coclant

system cold legs.

1 2L "’7
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d)

e)

STEP &

Revision 1

TABLE £-1.1 (Continued)

The suction paths from the RWST to all safety injection pumps

have been isolated.

1f containment spray is required, verify that flow is being
delivered.

If the system alignment has been verified go to £-1 Step 8. If any

failures have occurred, proceed to contingency actions.

CONTINGENCY ACTIONS

1.

CONTAINMENT RECIRCULATION SUMP VALVE FAILS TO OPEN

If a containment recirculation sump valve cannot be opened, stop the

corresponding low head safety injection pump and verify that:

a)

One low head safety injection pump is Zelivering flow to two
reactor coolant system cold legs and to the suction of the two
high head safety injection and two charging/safety injection

pumps .

The two high head safety injection and the two charging/safety
injection pumps are delivering to four reactor coclant system

cold legs.
£-1(HP)-18
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TABLE E£-1.1 (Continued)

2. LOSS OF ONE TRAIN OF ELECTRICAL POWER

NOTE:

If the single active failure is the failure of one of the
emergency diesel generators to start in conjunction with a
LOCA and a loss of offsite power, electrical power would
not be available to one of the vital safeguard busses. As
a consequence, all engineered safeguards equipment assigned
to that corresponding electrical power train would not De
available for operation until power could be restored to
that bus. The instruction for switchover to cold leg
recirculation, assuming a train failure, is essentially the
same as the instruction above, which assumed no single
failyres. The cperator could follow the above instruction
with the understanding that those valves, without power, do

not have to be repositioned.

The following instruction is provided to illustrate the
similarity between the instruction which assumes no single
failures, and an instruction which assumes one compiete
electrical power train failure. For this instruction, it
is assumed that Train B failed simultaneously with the loss
of reactor coclant. It should be noted that if a train
failed subsequent to the initiation of the "S" signal addi-
tiona! steps may be required. For example, if no failure

is assumed, the parallel suction valves in the line

£-1(4P)-17
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TABLE E-1.1 (Continued)

from the RWST to the charging/safety injection pump suction
header would open on an "S" signal. Should a subsequent fail-
ure of one of the electrical trains occur, one of the parallel
suction valves could not be closed from the main control
board. Therefore, positive isolation of the RWST to charging/
safety injection pump suction path would have to be accom-

plished locally.

OPERATIONAL STEPS: (Assume only Train A available)

STE? 1
a) Close the RWST to low head safety injection pump suction
isolation valve
b) Close the high head safety injection pump miniflow valves
¢) Clese the low head safety injection crossover isolation
valve
STEP 2

a) Open one of the parallal valves in the high head safety
injection and charging/safety injection pump common suction

header

E-1(HP)-18
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TABLE E-1.1 (Continued)

b) Open the low head safety injection to charging/safety

injection pump suction isolation valve

After completing the above steps, verify that the one high head safety
injection oump and one charging/safety injection pump are receiving

suction flow from the one operating low head safety injection pump.

Caution: Do not perform the following steps unless the above verifica-

tion is absolute.

STEP 3
a) Close the RWST to high head safety injection pump suction
valve
b) Close the RWST to charging/safety injection pump suction
valve
VERIFICATION:
STEP 4

After completing the above step, verify that the safety injection

system is aligned for cold leg recirculation as follows:

E-1(HP)-19
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2)

-))

c)

STEP S

Revision 1

TABLE E-1.1 (Continued)

One low head safety injection pump is delivering from the
containment recirculation sump to two reactor coolant system
cold legs and to the suction of one high head safety injection
and one charging/safety injection pump.

The one high head safety injection and one charging/safety
injection pump are taking suction from the low head safety
injection pumps and are delivering to four reactor coolant

svetem cold legs.

The suction paths from the RWST to all safety injection pumps
have been isolated.

1f contaimment spray is required, verify that flow iseing

delivered.

If the system alignment in Step 4 has been verified, go to E-l

tep 9. If any failures have occurred, attempt to operate the

e, ‘oment manually and locally.

E-1(HP)-20 13
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Step 1:

Revision 1

TABLE E-1.2

HOT LEG RECIRCULATION SWITCHOVER INSTRUCTIONS

Hot Leg Recirculation Phnase - At approximately 24 hours after
the accident, hot leg recirculation shall be initiated. The
following manual operator actions are required to complete the
switchover operation from the cold leg recirculation mode to the
hot leg recirculation mode. In this instruction it is assumed
that both electrical power trains A and 8 are available and that
all safety injection pumps are operati ;. (No single failure
has occurred). If failures have occurred continue through the

instruction to contingency actions.

OPERATIONAL STEPS BASED ON NO SINGLE FAILURE

Terminate low head safety injection pump fiow to reactor co0l=-

ant system cold legs and establish low head safety injection

flow to reactor coolant system hot leg by performing the fol-

lowing actions:

a) Close the low head safety injection cold leg header iso-
lation valves

b) Open the low head safety injection crossover isolation
valves

c) Open the low head safety injection leg header isolation

valve

E-1(HP)- 20
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TABLE £-1.2 (Continued)

Termir.. ¢ high head safety injection pump flow to reactor cool-

ant system cold legs and establish high head safety injection

flow to reactor coolant systeh hot legs by performing the fol-

lowing steps:

a) Stop high head safety injection pump no. 1

b) Clese the corresponding high head cafety injection cross-
over header isolation valve

¢) Open the corresponding hot leg header isolation valve

d) Restart the high head safety injection pump no. 1

e) Stop high head safety injection pump no. 2

£) Clese the corresponding high head safety injection cross-
over isolation valve

g) Close the corresponding high head safety injection cold leg
header isolation valve

h) Open the corresponding high head safety injection hot leg
header isolation valve

i) Restart the high head safety injection pump no. 2

5 134
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TABLE £-1.2 (Continued)
VERIFICATION:
STEP 3

After completing the above steps, verify that the safety injection

system is aligned to hot leg recirculation as follows:

a) Both low head safety injection pumps are aligned to celiver
flow directly to the two reactor coolant system hot legs via
the single low head safety injection hot Teg heacer while each
high head safety injection pump is aligned to deliver flow to
the two reactor coolant system hot legs via two separate and

redun- dant high head safety injection hot leg headers.

b) The low head safety injection pumps continue to provide suction

flow to the high head safety injection and charging pumps.

¢) The charging pumps continue to provide flow directly to the

four reactor coolant system cold legs.

d) If containment spray is req ired, verify flow is being

delivered.

STEP 4

If the system alignment has been verified go to E-1 Step 13. If any

failures have occurred, proceed to contingency actions.

£-1(HP)<23 &
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TABLE £-1.2 (Continued)

CONTINGENCY ACTIONS

: &

LOSS OF ONZ TRAIN OF ELECTRICAL POWER:

In the event that a single failure had resulted in 2 complete leoss
of ';&:t!' to one of the electrical power trains in conjunction with 2
LOCA and a loss of offsite power, the hot leg switchover procedures
would require some operations to be performed outsice the main con-
trol room, unless power could be restored to the failud train during
the 24 nour cold leg recirculation phase. These operations, outside
the main control room, would be necessary to open a hot leg isola-
tion valve and to close a cold leg isolation valve. In both cases
this can be accomplished either by manually operating the valve or
by disconnecting the power to the valve from the failed train and

temporarily connecting it to the available power.

In the following steps, it is assumed that train B failed simule

taneously with the a.cident.

OPERATIONAL STEPS (Assume only Train A Available)

Terminate low head safety injection pump flow to reactor coolant
system cold legs and establish low head safety in -stion flow to

reactor coclant system hot legs.

E-1(HP)-2¢
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TABLE E-1.2 (Continued)

a) Close the low head safety injection cold leg header iso-

lation valves

NOTE: Since it is assumed in this case that train B has
failed, power to close one isolation valve may not
be available. This valve could be closec manually
or it could be closed remcotely by disconnecting it
from train 8 and temporarily connecting it to train
A.

b) Open the Tow head safety injection cressover isolation valve
c) Open the low head safety injection hot leg header isolation
valve
.

NOTE: Since it is assumed in this case that train B has
failed, power to open this valve may not be avail-
able. This valve could be cpened manually or it

could be opened remotely be disconnecting it from

train B and temporarily connecting it to train A.

TEP 2

Terminate hign head safety injection pump flow to reactor coolant
system cold legs and establish high head safety injection flow to

reactor coolant system hot legs:

1365 137

EX1(HP) .25



a)

&)

c)

STEP 3

Revision 1
TABLE E.1-2 (Continued)

Stop the Train A high head safety injection pump

Close the corresponding high head safety injection crossover

header isolation valve

Open the corresponding high head safety injection hot leg

header isclation valve

Restart the Train A high head safety injection pump.

Go to E-1 Step 13. If any failures have occurred, attempt to

operate the equipment manually or locally.

1365 138
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