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MEMORANDUM FOR: Thoras M "ovak, Assistant Director /

for Operating Reactors SJ ,D, , g 78r '' ---

4 r j JDivision of Licensing
\ .>.**# ,U

FROM: Paul S. Check, Assistant Director D*

, for Plant Systens ,

f/,'
~

Division of Syste-s Integration % t ,\ ' ',

SUSJECT: SFURIOUS AUTOMATIC SWITCHOVER OF ECCS FROM THE INJECTION
MODE TO THE RECIRCULATION MODE

Cn December 5,1980, a spurious Engir.eered Safety Features Actuation System
(ESFAS) actuation occurred at the Davis-Eesse Nuclear Plant Unit 1, causing
a transfer of pump suction for the ECCS and containnent spray pumps frcm the
Eorated Water Storage Tank (Injection phase) to the containment erergency sump
(Recirculation phase). This was the fourth spurious switchover to occur at
Davis-Besse this year. Spurious switchovers have occurred at other operating
reactor facilities, ( AND-2, Septerter 16,1978). 5,urious switchover of

ECCS and containrent spray pump suction to a dry containment sump can result
in pump danage and possible loss of safety functions resulting in potentially
unacceptable safety consequences.

1 Our review of these events has concluded that plants utilizing a de-enercize
, to actuate ESFAS actuation logic and which have a two-battery power suoply system

or plants that are allowed to place ESFAS channels in the tripped condition,

i
for a prolonged period of tire are particularly susceptible to spurious

,

switchovers on certain single failures. Therefore, we recommend issuance ofi

|
the enclosed proposed IE Bulletin which addresses this concern.

Please keep us informed of actions taken on.this matter.
cn.:ani signed bi
3,g; d. Check ,

Paul S. Check, Assistant Director

014 6 for Plant Systems

v .
Division o,f Systems Integrationu , O '2 M
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Des criction of Ci rcumstartes*

Cn Cece-ter 5,1930 a 3:urious Engireered Safety Features a tuation ijs temc
(ESF 5) actuaticn occurred at the Davis-Eesse .uclear ?cwer Pl ant, Uni- , '

causing a transfer of ;um; sucticn for the EC:S and contairrer.t s: ray sjstems
fe:m the Scrated Water Storage Tank (Injecti:n :,ase) to tne containrent
emergency succ (Reci rculation phase) . Spurious switcnover of ECCS anc ::n-

tair. ment spray cump suction to a dry contairment sumo can result in cur;
damage and possible loss of safety functions res ulting in potentially
unacceptable safety consecuences.

The :ecenter 5, !?SO switchtver wa: caused by tne tripping of 5WST icw 'ewel
bistables in ESFAS cnannels 1 and 3 during investigations oy the licensee to
determine the cause of the existence of.120 Vac On :ne : 15Vd.c. ant :Vc.c.
;cwer supply ccamon far tnese cnarnels (See IE Information Notice EO aa, dated
De cemte r 15, 19 EO ) . This investigation resulted witn completion of ne
' selective 2-out-of a" de-energize to actuate logic emolcyed at Davis-Eesse
for initiation of ESFAS level 5 (automatic transfer of ECCS and ccntainment
spray pump suction from the EWST to the containment emergency sump) . ~he
plant was in hot shutdown 3 the tire. This was the fourth spuricus switchover
to occur at Davis-Eesse this year. Sourious switcnovers have occurred at
otner c;erating reactor facilities (ANO-2, Septemcer 15. 1973).

The ESFAS level 5 actuation icgic at Davis-Besse consists of two actuation
channels. Actuation Channel 1 receives inputs (from all 4 sensing /instru-
ment channels) via logic Chan els 1 and 3. Similarly, actuation Channel 2
receives inputs from logic Cha > cels 2 and 4 Each ESFAS logic channel
utilizes a 2-cut-of 4 trip logic and is powered from a separate vital bus.
Davis-Besse utilizes a de-energize to trip c. tuation logic, such that upon
a 1 css of power from a vital bus, the corresocnding ESFAS channel will autcmatical
ly go to the tripped condition. Therefore, a loss of power to any two instrument
channels will cause an inadvertent switencver and possible loss of the ECCS
and containcent spray safety functions.

The four 120 Vac ESF?S buses at Davis-Besse are supplied via inverters frem
four 125 Vdc vital buses. These buses are fed from two 250 Vdc center tacced
staticn batteries. It appears that plants witn a two battery ;cwer sucoly
system and a 2-out-of 4 de-energize to actuate logic are particularly susceptible
to inadvertent switcnovers. For example, a postulated accident (whicn incluces
a loss of offsite power) coupled with a single failure (lcss of a cattery)
could cause premature switchover.
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ENRs use a cifferent transfer arrangenent.

Actions To Ee Taken Ey Licensees:
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1. Ceter-ine whetner switchcVer of tne ECC3 anc containrent s; ray systers
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review the actuation logic anc associated ?cwer source configuration
*o assure that, #cr a design basis accident (wnicn ~3y ir.cluce icss
of offsite pcwer) in conjunt-ion with any single f ailure (sucn as loss
of a battery), an inadvertent autcratic switchover aill not occur at
your f acili ty.

2. :f your Tecnnical Specifications allow any Engineered Safety Fea*ure
. #. *"...a_,s +..= *.e '. e r p ro l r. -a ." * e r '. ". m". . a n n.el *.o "a. "l a c a d i. n *..*.a. * r i. - a a. d.
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review the actuaticn logic at your facility to deterrir.e anetner tre
trio;ed channel couplec witn a single failure (such as icss of inverter,
vital bus, or icwer level pcwer supply can cause an inadvertent swittn-
over.

3. If either poten*ial for inadvertent switcrover is found to exist at
ycur f acility, describe your propcsed nodifications or other corrective
actions clannec to resolve the problem.

Please respond within 50 days of receipt of this Bulletin.


