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Docket flos . 50-769, -270, -767

IER 269/91-04

Gentlemen

Pursuant to 10 CFR 50.73 Sections (a)(1) and (d), attached is !.icensee
Event Repot t (LER) 769/91-09 concar nina an emar cancy feedun t et init iation
ci cuitry ptoblem.

This report is being submit t.ad in accon d trice with 10 (TR 50.73
(a)(2)(1)(B). This event is considared t o ba of no siquificanca with
tespect to the health nnd safety of the public.

Very truly yours,

N.5$** Yh
11. B. Rarron
Station llansgat
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On July 3. 1991, all Oconee units were operating at 100 percent full power
(FP) when Unit 3 tripped due to a loss of Qedwater at 1118 hours. A post-
trip review showed that feedoater pump discharge pressure remained slightly
above the 750 psig setpoint required to actuate the F nergency Feedwater
(EFDW) system, the loss of feedwater Reactor Protective System anticipatory
trip, and the ATWS Mitigation Safety Actuation Circuit. This prevented the
Technical Specification required systems from receiving one of the two
initiation signals when Main Feedwater pumps tripped. ETDW did actuate
from the independent signal._ The problem was. caused by the D heater drain
pumps (HDP) charging the closed feedwater system. The other two Oconee
units were subject to the same potential problem. The root cause of this
event was a design deficiency, failure to anticipate the interaction of i
systems, during the original design of the these systems. Units 1 and 2 ;

"

!- reduced power to 72 percent FP to remove the D HDPs from service. Unit 3
increased power to 71 percent FP, but did not place D HDPs in service. '

Feedwater pump low discharge pressure setpoints were changed to 800 psig on
all units prior to allowing ilDP operation and a return to 100 percent FP on
July 7, 1991. +
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There are three systems at Oconee which are designed to automatically
actuate when main feedwater (ftFDW) [EIIS:SJJ flow is lotti the Emergency
Feedwater (EFDW) [EIIS BA) system, the Reactor Protective Systam (Rrs)
[E!ISiJCl. and the ATWS ( Anticipat ed Tr ansient Without scram) !!itigation
Safety Actuation Circuit ( AttS AC ) . The A!! SAC system has been installed on
Units 2 and 3 and is scheduled to be installed on tinit I during the next
iefueling outage. Each of these systems use diverse means to determine
when main feedwater has been lost. System actuations occur when signals
are received that both main feedwater purops can no longer provide feedwater
to the steam gener ators. This condition is sensed by both turbine
hydraulic oil [EIIS JK) pressures droppini' below 75 psig or both main
feedwater pump dischatge prassutes dropping below 750 psia.

The EFDW system actuation signnl vill start the three EFDW pumps and enable ,

a circuit which contt ols steam gancrator level [EIIS:JB j at predetermined
setpoints. The putpose of this system is to remove decay heat and Reactor
Coolant Pump [EIIS AD] heat following a loss of main feedwater. The RPS
system uses the loss of main feedwater signal as an anticipatory trip: the
reactor trip occurs prior to Reactor Coolant System (RCS) [EIIS AD]
parameters reaching their own RPS trip setpoints. The A!! SAC signal will
initiate EFDW in the same way as the normal EFDW system and trip the main
turbine [EIIS TAj. The A!! SAC system is intended to mitigate the
consequences of an anticipated transient without scram event.

Technical 3pecifications 3.4 and 0.5 address the EFDW and RPS system
respectively. Technical Specification 3.4 requires cperable EFDW
initiation circuitry. Tha basis of this specification states that the EFDW
system is "... designed _s stat t automatically in the event of loss of both
main feedwater pumps or low main faedwater header pressute." Table 3.5.1-1
of Technical Specification 3.5 requires a minimum of three operable RPS

N rements are outlinedloss of !!FDW anticipatory trip channels. A!!SAr i

in the Selected Licensee Commitment manual, Sac' .i 16.7.2, and state that

both AttSAC channels vill ba operable when the ranctor is etitical.

The secondary system at Oconee uses two pairs of heater drain pumps (HDP)
[EIIS S!!) to pump condensed extraction steam to the condansate [EIIS SDI
and feedwater systems. The D1 and D2 IIDPs combined flow at 100 percent
full power is approximately 9,000 gpm. The El and E2 IIDPs have a combined
flow of approximately 900 cpm. Attachments 1 and 2 show the general
arrangement of these pumps in the condensate system. Because of the
significant amount of flow of the D Heater Drain pumps, they cannot be
stopped during power operation unless load is reduced to approximately 72
percent full power. The llDPs vill automatically trip uhen both !!FDW pump
discharge pressures reach a pre-determined low pressure setpoint.

unc e sena mi
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EVENT DESCRIPTTSN

On July 3, 1991, all three Oconee units were at 100 percent full power. At
1118 hours. Unit 3 tripped due to a loss of all main feedwater. This event
is reported in LER 269/91-09. During the post-trip review, it was i

discovered from transient monitor data that main feedwater pump dise uge
pressure remained slightly above the low discharge pressure setpoint af 750
psig despite the trip of both main feedwater (!!FDW) pumps. This condition I.

continued until after the D IIDPs were manually secured, at which time
pressure dropped. Emergency feedwater (EFDW) actuated as t equit ed when the i

diverse initiation signal was received from low hydraulic oil pressure on
the 11FDWP turbines. The unit was stabilized at hot shutdown conditions,

o

An investigating team was formed consisting of the Superintendent of
Operations, the superintendent of Technical services, the Design
Engineering Site 11anager, and Engineering Support personnel from Technical
Services, Operations, and Itaintenance departments. Investigation of the
failure to reach the low discharge pressure setpoint continued during the
afternoon and evening of July 3, 1991. Several pcssible causes were
considered including back pressure from the flain Steam [E115:SB] system
through leaking : heck valves, leakage from the EFDW to the HFDW system, and
the possibility that the heater drain pumps (HDP) were maintaining pressure
in the feedwater system. A review of the trip data suggested that the HDP

,

hypothesis was the most likely. When the D HDPs were secured, f1FDW
pressure dropped immediately, A review of the data from a Unit 1 trip on
Adgust 28, 1990 (LER 269/90-13), which involved a singla (1FDW pump trip, ;

-showed a similar condensate-feedwater pres ure tesponse, In this event,
the D HDrs did not trip since only one !!FDW pump t ripped. The discharge
check valve on the tripped 11FDW pump preventad the upstream comt.onents in
the condensate system from being pressurized by the operating itFDW pump.
This situation presented another oppottunity to determine the role of D
HDPs in maintaining an elevated feedwater pump discharge pressure. The
transient monitor data from that trip showed that the discharge pressure of
the tripped !!FDW pump stayed at approximately 730 to 760 psig' unt 11 the D
HDPs were secured.

'At 2120 hours, station management decided to teduce power on Units 1 and 2
to a point which would allow securing the D heater drain pumps, Unit I had
reduced power to 72 percent full power by 2215 and stopped both D heater
drain pumps at 2226 hours. Unit 2 reduced power to 72 percent full power
and secured both D heater drain pumps at 2350 hours. Unit 3 was allowed to ,

return to power operation, but without the use of the D heatei drain pumps.
Unit _3 achieved criticality on July 3, 1991 at 2310 hours and ianched 71
percent full power nt 1301 hours on July 4, 1991,

,

A question arose that pethaps the E heater drain pumps could also maintain
an elevated feedwater pressure. An operability evaluation showed that the

| E HDPs maximum shutoff head pressure was 730 psig while the maximum
discharge pressure during shutoff conditions for the D HDPs was 773 psig.

|.
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The investigating team decided that the best shot- tm solution to testore
the feedwater pump low dischnige actuation signals t as to change the
actuation setpoint from 750 psig to 800 psig on pressure switches which
sense feedwater pump low discharge pressure. Duke Design Engineet ing was
asked to perform an operability determination for the Reactor hotective
system (Hrs) anticipntory t r ip, - t he EFDW system, and the ATWS !!itigation
Safety Actuation Circuit (Att0AC) system based on the new 800 psig
setpoints. On July 5, 1991. Design Engineeting determined that all three
systems would be operable with the new setpoints. Thn calculations
justifying this determination were based on manufactute: 's original pump
data at shutof f conditions and the relief vnive setting selving the D Flar.h
tank. The pump manuf actut er has st ated that pump casing went and
degradation would-tend to decteasa the ilDP pet fo mance over time,
especially since they are multistaae pumps. 1he maximum D 11D0 dischat qe
pressute at shutoff conditions was found to be 771 psig. This is 27 psig
less than the new 800 psig setpoint , which pinvides a mat gin for instrument
drift and calibration toletanca. A condition of opet ability was that the
AttsAC calibration procedut e be changed to r equit e 10 psig anlefta

tolerance. This is 13ss tolet ance than what was previously allowed.

The investigating team discussed the possibility that, if the D 11DP
recirculation valves were opened, the D heater drain pumps would not be
able to develop sufficient pressure to stay above the feedwater pump low
discharge pressure setpoint. This aligt. ment would allow a cert in amount
of flow to be recirculated back to the D Flash Tanks. Both D heater deain
pumps on Unit I were operated in this manner on July 4, 1991 for
approximately 30 minutes each. Their dischatge pressures were 710 psig for
ID1 IIDP and 720 psig for ID2 ilDP. Since thasa tests wete not done at
shutoff head conditions, these values did not provide adequate margin
between the pump discharge pressut e and t he low t1FDW dischar ge prensure
setpoints to ensure loss of feedwater system actuation. Nevertheless, it
was decided to operate with a recitculation pathway to the D Flash Tanks
throttled open on all three units, since thin mode of operntion increases
t h. im gin between D llDP dischan ge sbutof f prassur e and t he feedwa t a t pump
low discharga pressuie retpoint. opet at. ion pt needut ec vet e changed
accordingly.

The setpoint chanacs and pt ocedure evisions eat e pet formed for t he 1% DW
system, the A!! SAC system, and the RPS system on all three units by July 6,
1991. As these changes wete completed on each unit, the llDPs were teturned
to service and power increased at the electrical power dispatcher'n

| request. All three units were at 100 percent full powar by 0100 on July 7
L 1991.
i

There are a total of eight pressure switches per !!FDW pump per unit which
sense feedwater pump low discharge pressure. Four of these switches feed
the four loss of feedwatet anticipatory RPS trip channels The two
pressure switches associated with RPS Channel p also serve as inputs to the
start circuitry of t he Tu bine Driven Emet gency feedwate Pump (TDEFDWP).

L
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Two pressure switches per 11FDW pump are used for actuation of the two Motor
-Driven Emergency Feedwater Pumps. All of these switches have been set at
750 psig since their installation.

One pressure switch per pump is used for alarm indication. Integrated
Control System [E!!s sJA] t unback signal, feedwater pump t ecirculation
control and, on Units 2 and 3. A11 SAC channel 2. The emaining pressut e
switch on each purrp is an input to llotwell pump and condensate Booster pump
trip circuitry, main tutbine trip, D and E }{ eater Drain pump feedwater pump
low discharge pressure trip and. on Units 2 and 3, A11 SAC channel 1. This
last AftSAC-related pressure switch, which also serves to trip the lleater
drain pumps, was changed f t om a setpoint of 800 psig to 750 psig during tha
installation of the A!! SAC modification. This setpoint change was approved !
on October 10, 1990 :,n Unit 2 and April 2 1991 on Unit 3. The , i
modification has not been made on Unit 1 and the setpoint for the AftSAC

,

telated pressure switches in still 800 psig. !

3 Design Engineering was arked to perform a past operability evaluation of ',the loss of feedwater mitigation systems. This evaluation showed that the i

feedwater pump low discharge pressure portion of the actuation circuitry '

for the Emergency feedwater system, the loss of feedwater anticipatory RTS
trip, and the AttSAC system on Units 2 and 3, had been technically
inoperable while the D HDPs were operating since the systems' original
design. This determination was based on the following considerations:

Though the redundant hydraulic oil pressure switches would have
actuated the loss of feadwater mitigation systems, each system was
designed to include two separate and diver se actuation signals. ;

I

Pressure switches which would have tripped the D llDPs upon loss of
11FDW pumps were not safety gr ade. These pressute switches would have
been required for operation of the itFDW pump Jow discharge pressure |
portion of the EFDW and RPS Anticipatory trip systems.

After the AttSAC system was installed on Units 2 and 3, the !!FDW pump i

discharge pressure switches which trip the D HDPs were set below the |
'pressure developed by the HDrs aoainst closed system.a

CMCLVS10115
i

The safety systems which respond to a loss of main feedwater receive '

automatic actuation from the presence of a low 11ain Feedwater (11FDW) pump
discharge pressure or low main feedwater pump hydraulic oil pressure.
These systems, though they actuated on the low hydraulic pressure signal,
did not immediately receive the low discharge ptessure signal when Unit 3
tripped following the loss of both Itain Feedwater (!1FDW) pumps. The D
heater drain pumps (IIDPs ) temnined on following the trip. Their shutoff ,

discharge pressut e, when added to t he static pressure of the D Flash Tanks

mac e sean ipei
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on the pump suction, maintained pressure in the feedwater lines above the
750 psig setpt. int until the D heater drain pumps ware secuted.

?

The result of an enerability evaluation performed for this problem was that |

the feedwater pump Jow discharge pressure portion of the actuation
circuitry of all channels of the Peactor Protective System (RTS) ;

anticipatory loss of feedwater pumps trip, the Emergency Feedwater (EFDU)
system, and the ATHS tilti?ation Safety Actuation Circuit (At1 SAC) were ,

technically inoperable while the D HDPs were operating. RPS, EFDW. and ;

At15AC systems were declared technically inoperable since their original f

installation.
P

The te:hnical inoperability of the cystems uns not apparent until the
operability evaluation was performed. While the evaluation was being
performed, conservative actions were ta r n to reduce power on the operating

'

units and remove the D HDPs from service. These actions were completed .

within the required times of Technical Specifications 3.5.1, 3.4, and 1

!Selected Licensee Commitment 16.7.2. Unit 3 was allowed to start up and
increase power but was prohibited from using its itDPs. The operability
evaluation showed that securing D HDPs made the loss of feedwater +

mitigation systems operable when the low main feedwater discharge pressure i

setpoints were at 750 psig. The corrective actions of resetting low main
.

'

feedwater discharge pressure setpoints to 800 psig was performed prior to '

restarting the D HDPs and increasing power.

The root cause of this event is Design Deficiency, unanticipated
interaction of systems, design oversight, The design of a major EFDW
modification in 1979 which added the motor driven pumps and upgraded the
instrumentation and controls did not consider the role of HDPs. Similarly, ;

.the installation of the loss of feedwater anticipetory RPS trip in 1981 '

also did not consider the r ole of the HDPc, At that time, the non-safety
.

related HDP pressure switch trip setpoint was 800 psig for all units, as it "

still is on tlnit 1. This setpoint should be sufficient to trip the HDPs
during a loss of main feedwater transient. However, if excessive
calibration drift or even complete switch fadlute occurs, then the D HDPs
could have prevented the main feedwater pump discharga pressure from
reaching its low setpoint.

The-A!! SAC system utilizes the same pressure switches that trip the D and E
HDPs on feedwater pump low discharge pressute. The A!! SAC design changed -

the setpoint to 750 psig for these switches to minimize the possibility of
-inadvertent At1 SAC operation prior to EFDW system actuation. The At1 SAC
system was installed on Unit 2 in October, 1990 and on Unit 3 in April,
1091. Again,-when the setpoints were changed, the effects of the lower i
setpoint on HDP operation and subsequent post-trip feedwater pressure were
not considered. By lowering the setpoints, the HDPs would not
automatically trip since their shutoff discharge pressure prevented
feedwater pressure from reaching the new setpoint.

~
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It is noted that the identification of this pteblem in the design ptocess
requites knowledga of sevat al at eas of expet t ice. 't h a design of the AMSAC
system, which changed t he D llDP t t ip setroint to 7tn psig, was performed by
tha Electt Acal Section of Desian f;ngineet ing. A knowlerloe of the
electrical circuitty, the opet atina pat ameters of t he D HDrs , and the post-
trip operation of t he condannate-f aedwnt et r.ystem would be equited to
foresee the problem. Integt at ad Design Heviews , which take a multi-
disciplinary appr oach t o fluelent St ation !!odification danian, at o petformed
for some !!S!!s wher e such an apptoach is daemad appreptiate. An Integtated
Design Review was pat f or med for the AttSAC modification. Desian Engineet ina
personnel vill teview the < rit eria used when per f oa ming t her.e multi-
disciplinsey reviews with tespact to syeem intetactions.

6

A tevtew of oconee Ttoblem Invest iaat t en Pepnt t s over the last two yent n !

indicates t hat two <.eparata event s occut t ed which involva the ff DW , RF5, o: |
A!15AC systems which hiive either a toot or contributing cause of dasign :

'
de fic iency , failute ta anticipate the 2ntetaction of systems. One event,

described in PIR-090-042 involved the imetgancy leadwater system, in '
,

that event. the disch.' ge pressuta of t he tiot ot Diavan rmetgency readwatet ;

Pumps exceeded t he deggn pt esnut a of the r ecit ettlation piping when t he
pump was t on in the rn:it culat ion mode. Another avent, described in PIR-
3-091-0035 and LER 281/91-05 invcived the At1 SAC system design. A failure
to anticipate certain elect ical circuit phenomenon of the associated
Diverse Scram System ?.ed to control rod insertion and subsequent manual ;

teactor trip. None at the loss of main feedwater actuntion circuits wete i

involved in these even':s. This ptnblem is t het e foi e considered non- |
t ecut~ t'ina.

This event did not involve i adiat ion nvet exposut a ot ialease of i adioact ive i

matetial. !!o petsonnel iniutles " ate involved. ~f he t e u n no erpiipmant
f allut e which would i equit a ? epot t inq to ilFFDs.

CQMECUMEUMS

Immadiate
i
i

1. Autcmatic initiat ion of t ha rmarqancy raedwatet (FFDW) system }
occut t ed due to t ha divetse initintion logic from f endn t e t pump low '

bydraulic oil pt essut e.

Subsequent

1. An investigation tcam was f ot med t o datc:mine the caur,e of t he low
Itiin feedwatet (!1T DU ) pump dischatce ptassute initlation channel
failure.

2. tinits 1 and 2 t educed power and t heir hantet drain pumpe. (HDP)s were
secut ed. .

I

1 l! nit 3 was allowed to t e e. t a t t but was not pat mit t ed t o use its HDPs. |
!

senc e ses. tSee
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4. Pressure switches which datect low main feedwater pump dischar ge -

pressure and actuate ETDW, Reactor Protective System, and ATWS
111tigation Safety Actuation circuits were reset to 800 psig following

,

i an operability evaluation which justified these setpoints. These
setpoints will be maintained until a permanent solution to the
problem has been resolved. Instrument and Electrical procedures an ;

well as operations procedures were revised to reflect the new '

setpoints.

5. The recirculation flow paths of the D heater drain pumps were aligned
such that a Isrger difference occut s between the D 11DP shutoff ;
discharge pressure and the 800 psig serpoint. Thase allonments are
not required to maintain EFDW, RPS. or AliSAC operability, but further
increase the margin between the actual pump discharge pressure
againv. shutoff conditions and the revised setpoints.

Planned

1. A Station Problem Rapot t will be init inted which will consider
permanent solutions to this problem.

,

2. Oconee operator training will be enhanced by changing training
material to reflect the new !!FDW pump discharge pressure setpoints
and by making the required setpoint changes to the plant simulator. ,

3. The Safety Parameter Display System, used by the control room, will
be changed to reflect the new !!FDW pump discharge pressure setpoints.

|'
4. The EFDW Design Basis Document vill be revised to reflect problems

discovered in this event.

5. De ign Engineering will review the criteria usad to perform i

interdisciplinary reviews of design packages. |;
i
I

SMXTY ANALYSIS

In this event, the low fiain Feedwater (!!FDW) pump discharge pressure
signal, used to detect and mitigate a loss of feedwater, was found to be
unable to independently actuate the required systems. The systems affectedi

. by this degradation aret the Emergency Feedwater System (EFDW), the Loss of
| Feedwater Anticipatory Trip of the Reactor l'rotective System (RPS), and the
| ATHS !!itigation Safety Actuation Circuit ( A!!S AC ) . Each of these systems i

'
i can he actuated from a separate signal which monitors low hydraulic oil

|. pressure, indicating a tripped condition, on the 11FDW pumps. !!anual i

actuation is also possible. The degradation of the !!FDW pump discharge ;

pressure portion of the actuation circt.itry depends on the discharge
';

'

pressure of the D heater drain pumps (llLP). When the D heater drain pumps
were operating against a shutoff head, tha feedwater pressure exceeded the
750 psig setpoint.

. . . .
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There is no safety significance to the inoperability of the low 11FDWP
discharge pressure signal if the hydraulic lov oil pressure signal actuates-

as designed. The loss of 11FDW would be sensed and the appropriate system
actuations would take place. There would also be no safety. significance if
the D heater drain pumps were not operating, as in the case of a loss of
power. In this situation, not only would the hydraulic oil pressure signal
continuo to be available, but the 11FDW pump low discharge pressure signal

,

would also function.

During most of the time of technical inoperabi*ity, the IIDPs had a trip
setpoint of 800 psig which should have prevented the problem from '

occurring. Ilowever, wide calibration tolerances-and instrument drift may
have compromised the switch reliability. When AftSAC modifications were
performed in October, 1990 on Unit 2 and April, 1991 on Unit 3 the
probability of D llDPs remaining in service followina a trip of feedwater
pumps was significantly increased. !

Each EFDW pump has its own associated hydraulic oil pressure switch so that
a failure of one pressure switch will affect only one EFDW pump. If a,

single failure occurred to a hydraulic oil pressure switch on either tiFDW'

pump turbine during a loss of itFDW while the 11FDW pump low discharge
pressure signal was inoperable, then the EFDW pump corresponding to that

,

signal would not start. If the EFDW system was degraded in this manner, an
automatic start would only occur on two of the three EFDW pumps. The
design of the EFDW system is such that only one of the three EFDW pumps is
necessary to successfully perform an orderly cooldown of the Reactor
Coolant System (see Final Safety Analysis Report Section 10.4.7.1). Either
multiple switch failures or a common cause failute of three switches would
have to occur to totally prevent feedwater from automatically actuating int

I these circumstances.

Reactor operators are required by the Subsequent Actions section of the
. Emergency Operating Procedure (EOP) to cheth for main feedwater flow. If
I EFDW has not automatically actuated, they are instructed to follow the loss >

of Feedwater procedure. AP/1,2,3/A/1700/19, which has the opetator manually
start the EFDWPs and verify proper flow. This.is done from the control
room.

The effect of a failure of a single hydraulic oil ptessure switch, while
operating with a degraded !!FDWP discharge pressure alignment, on the
Reactor Protective System is that the associated Rrs channel will not trip
on loss of main feedwater. The anticipatory reactor trip due to a loss of
I-tFDW will only fail to occur if three of the eight hydraulic oil pressure
switches fail in such a manner that three RPS channels do not trip. If the
anticipatory FDW trip fails to occur, Reactor Coolant System (RCS) pressure,

I and temperature will increase until the reactor trips at either of these
.

'

; parameters' high setpoint. Furthermore, operations fianagement Procedure 2-
' 1, " Duties and Responsibilitiec of Reactor Operators, flon Licensed

operators, and the Senior Reactor Operator in the Control Room", requires
all licensed reactor operators to know from memory that the reactor must be

wac e as me>
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manually tripped if both !!FDWPs trip. The result is that the t eactor will
be tripped, but not as quickly as snen the anticipator y trip is '

operational. The longer delay may result in a higher RCS nressure
transient. If pressure reaches 2450 psig (150 poig above the RCS trip }
setpoint of 2300 poig) then the Pilot Operated Relief Valve (PORV) |
[EIIS AB} will open to relieve RCS pressure.

The AMSAC system is designed to ensure that the main turbine trips and
emergency feedwater actuates if there is a loss of main feedwater |
associated with an ATWS event. In this event, the reactor fails to trip :
when required. Tripping the turbine ensurer that power will not increase !
due to moderator temperature effects. Becaus+= of a negative moderator

'

temperature reactivity coefficient. overcooling of the RCS will result in a
power increase. Emergency feedwater is actuated as a backup to the normal
EFDW system actuation. - The AtlSAC system uses a two out of two chanr.el -

initiation logic. A single failure of a hydraulic oil pressure switch j
while the low discharge pressure signals are inoperable will therefore
prevent actuation of the system. The Unanticipated Nuclear Power .

Production section of the Eor requites that the reactor operator manually
trip both the reactor and the main turbine. As previously stated, the 1.oss
of Feedwater procedure has the cperator initiate EFDW manually if not
already automatically initiated.

Although the AHSAC system is designed specifically for EFDW actuation
during an ATWS event, the A!! SAC and notmal EFDW actuation circuits serve as
independent systems to start the EFDW pumps. Beth A!! SAC and normal EFDW
actuation will start the EFDW pumps whether or not an ATWS has occurred. |This design aspect is not credited in the hanis of Technical specifications '

but is present nevertheless.

11odifications are also scheduled 1o be petformed on the EFDW actuation ;

circuits as a result of URC Generic Letter 89-19. These modifications will
start the EFDW system on low steam generator level.

In conclusion, the safety significance of the feedwater pump low discharge
pressure setting is minimal. All automatic actions have separate and
diverse feedwater pump turbine hydraulic oil pressure sianals. Itore than
one hydraulic oil switch must fail to actuate to prevent the noimal EFDW or
RPS anticipatory trip from occurring. The Emergency Operating procedure
and Loss of Feedwater procedures give adequate procedural guidance to
initiate manual actuation if-automatic actuations do not occur. The RPS

-feedwater anticipatory trip is backed up by eutematic trips on high
pressure or temperature. The EFDW start circuitry and A115AC EFDW start
circuitry are tedundant.

The health and safety of the public were not endangered by this event.
It did not involve the-release of radioactive material, overexposure to
radiation, or personnel injuries.

|

|
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