UNITED STATES
NUCLEAR REGULATCRY COMMISSICON
NASHMINGTON, O. C. 20885

MEMCRAMDUM FOR: T. Novak, Assistant Jirector for Cperating Reactors
Division of Licensing

FRCM: P. S. Check, Assistant Diractor for Plant Systems
Division of Systems [ntegration
SUBJECT: CONFORMANCE OF THE JAVIS-3ESSE 1 SNGINEZRED SAFETY FEATURES

ACTUATION SYSTEM (ESFAS) CESIGN TO [EEE STANCARD 279-1971,
AND SHORT TZRM CORRECTIVE ACTICNS TQ PREVENT INACVERTENT
SWITCHOVER OF £CCS PUMP SUCTION FRCM THE 3uST TO ThE
CONTATIMENT SUMP

In Decamber 3, 1380 an inadvertent Ingineered Safaty F2atyres fctuation
lystam (ESFAS) actuation occurred at Cavis-desse (See Attachment) causing

she low pressur2 SCCS pumps to transfar suction from the 3UST [3orated

Jater Storage Tank) %o the containment sump. OCJuring the investigation of
shig avent, i was discovered that hardwired 2lectrical connections axist
setseen circuitry iassociatad with Z5FAS channelis 1 2and 3. Specificaily, the
sower supply raturas (floating commons; for the + 1S Vd.c and 24 'd.c suoplias
vithin *he -hannel 1 and 3 3ISFiScacinets are 2elactirically connected. -
similar connection axists between channeis 2 and 4. This raised the suastion
1s o shether the Javis-3esse ZSFAS design is in conformance with Section 1.5
'thannel Indegendence” of [EZZ Standard 279-1971 "Criteria for Protection
Systams for Nuclear Power Generating Statiems.” >
sectian 1.5 [Channel Independence) of I[ZZZ Standard 279-1971 states that:
‘"hannels =hat orovide signals for the same protactive function shall ze
indepencant and shysically separated 2 accomplish decoupling of the affacts

2f unsafa anvircnmental factors, 2lectric transients, and shysical accident
sonsequences documentad in the design dasis, and %0 redyce the !ikelihced

3f intaractions Setween channels during maintanance cperations or in the

avent of channel malfunction.” The Javis-3esse ISFAS design does not comply
with Section 4.5 of [EEE Standard 279-1371 with regard to independence Setween
~nannels as avidenced By the nardwired 2lactrical connections Jetween ESFAS
cabinets which partially contributad to the inadvertant switchover af Jecemger 3.
Turthermora, the Cavis-3esse ISFAS lJesign coes not comply with Section 4.2
(Singla Failure Criterion) of [EEZ Standard 279-1971 which states that "Any
singie failure within the srotaction system shall not orevent oroger arutactive
action 1% the system Tavel when required.” A single failure within the Cavis-
3assa Z3FAS systam can adversaly affect two ZSFAS channels (via the 2lactrical
=snnection). 3ince these channels supoly inputs 0 both I3FAS actuaticn trains,
in ‘nadver<ant ictuation could resuylt causing Soth low pressure 205 sumps 0
craingfar suction ‘rom the 3W3T %0 2 dry containment sump. Inadvertant transfar
-an resuit ‘n ZCCS oump damage ang zossible 1oss af safaty “unction.




an Jecemper 13, 1280,

she Cavis-3essa ISFAS
design is in compliance with [EES Standcard 279. The licansee's 2asis is that
at the outout level thers are only two EZSFAS actuation signals (Train A anc
Train 3) and therefore, a failure of ESFAS channels 1 and 3 (Train A) via the co
jround is acceptable since Train 3 would still Se available and similarly, that
Train A would e availabla if ZSFAS channels 2 and 4 (Train 3) failed. As
notad above, however, Soth trains can be affectad by a single failuyre.

e
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Juring a telacaon neld at 3echtel’'s Gaithersdurg office
~=g licensee (Tanlado Zdison Company) maintained that
1

-

3y mamo dated June 9, 1930 (P. Check %0 T. Novak) we informed you of another
sotent‘al failure mode by which an inadvertent switcnover of ECCS could occur
at *he Davis-Besse facility. On April 19, 1920 wnile in a refueiing moce,

in ‘nadvertant safaty features actuation occurred due o the loss of two
assantial iistribution 2anels whicn were Seing supolied tamporarily from 2
single power source. This caused the Tow aressure :CCS pumps <0 take suction
‘ram 3 dry containment sump. 4hile this fnagvertent transfar Ooccurrag 1S 2
rasyl = of modifications made during the rafueling cperation, it was found
sqa*t *he sotantial for such an inadvertant switchover may axis% during other
~odes of operation. With Javis-3esse’'s twe datlery 2.C. Dcwer supply systam
ind 2-cut-0¥-4 de-2nergize to actuate Togic, 1t appears that 2 loss of offsicte
sower in conjunction with the failure of 2 250 Vd.c Zattery will cause an
inadvertent switchgver.

is an inadvertant transfer can resylt in ECCS Jump 2amage and possibla lcss

of safety function, the Jivision of Safety Technology (OST) is presently
avaluating the advisability of continuing %o require that switchover De
serformed automatically. ZJavis-2esse appears %0 2e sarticularly susceptible
5 inadvertent switchovers s Jemonstrated Dy operating axperiance ind the
~umber of sotential failure modes idantified. To oreciude the zotantial for
1333 of the ZCCS safaty function, we recommend that Davis-Jessa de 1l7cwed 20
sigapla the automatic transfar feature for the intarim period required %0
-smplate the 2ST study. We recognize that this modification would require an
issessment of the oserator's capadility to serfarm the transfer, and mogification
sf the plant amergency ogerating procedures. Therefare, *he Jivisicn of Human
Sictors Safaty (CHFS) should concur in our reacommendation prior 3 its
implamentation.

"ha ibove modification will resolve our concern with regard to inadvertent
automatic switchover of the £CCS. ‘e are santinuing o assess the adequacy

3f the Javis-Bessa ISFAS design. -~
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SSFAS level 5 (automatic switchover of

sump) acsuation Togic at Javis-3esse consists of

.
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Subsequent investigation revealed 1 nariwireg 2lectrical connection detween
circuitry associated with S5F”Schannels 1 and 3. Specifically, the sower
supply returns (floating commons) for the *+ 13 Yd.c and 24 Vd.c supolies
within the channel 1 and 3 ZSFAS cabinets are 2lactrically connectad. A

similar zonn«ction 2xists Setween channels 2 and <.

The distables (3WST low level, containment high 3ressure, atc., within a given
ISFAS channel are powersd from the ~ 15 V4.c requlated supply for that channel.
This voltage is required %0 maintain carameter setpoints at the desired value
as dictated by the Tecnnical Specifications. Voltage perturbati.ns, ther:fore,
zan adversaely af€act (change the vaiue of) these setpoints. This occurrea
during the 12/5/30 avent at Javis-Besse. 3ecause of the electrical
intarconneczions 2etween I3FAS channels 3% Javis-3esse a single failure
(vel*age perturzation) can simultaneousiy affact %wo ESFAS channels (bistaple
trio satpoints) at che input lavel. I[n addition, since the output from each
Sistabla 1s used as an input %0 all 4 ZSFAS ac£¥at?on logics, a single failure
/ia the common ground and the 2-gut-of-d lggic arrangement can affect doth
SSFAS trains. [n the case of level 3, this could cause both trains of low

sressure ECCS pumps <0 transfer suction from the 3WST to a dry containment sump.




Contact:
R. Kendall
X29430
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During a telecon held at Bechtel's Gaithersburg office on December 13, 1980,
the licensee (Toledo Edison Company) maintained that the Davis-Besse ESFAS
design is in compliance with IEEE Standard 279. The licensee's basis is that
at the output level there are only two ESFAS actuation signals (Train A and

Train 8) and therefore, a failure of ESFAS channels 1 and 3 (Train A) via the commor

ground is acceptable since Train B would still be available and similarly, that
Train A would be available ifESFAS channels 2 and 4 (Train B) failed. As
noted above, however, both trains can be affected by a single failure.

By memo dated June 9, 1980 (P. Check to T. Novak) we informed you of arother
potential failure mode by which an inadvertent switchover of ECCS could occur
at the Davis-Besse faciliiy. On April 19, 1980 while in a refueling mode,

an inadvertent safety features actuation occurred due to the loss of two
essential distribution panels which were being supplied temporarily from a
single power source. This caused the low pressure ECCS pumps to take suction
from a dry concainment sump. While this inadvertent transfer occurred as a
resylt of modifications made during the refueling operation, it was found
that the potential for such an inadvertent switchover may exist during other
modes of operation. With Davis-Besse's two battery d.c. power supply system
and 2-out-of-4 de-energize to actuate logic, it appears that a loss of offsite
power in conjunction with the failure of a 250 Vd.c battery will cause an
inadvertent switchover.

As an inadvertent transfer can result in ECCS pump damage and possible loss
of safety function, the Division of Safety Technoiogy (DST) is presently
evaluating the advisability of continuing to require that switchover be
performed automatically. Davic 3esse appears to be particularly susceptible
to inadvertent switchovers as d:monstrated by operating experience and the
number of potential failure modes identified. To preclude the potential for
loss of the ECCS safety function, we recommend that Davis-Besse be allowed to
disable the automatic transfer feature for the interim period required to
complete the DST study. We recognize that this modification would recuire an
assessment of the operator's capability to perform the transfer, and modification
of the plant emergency operating procedures. Therefore, the Division of Human
Factors Safety (DHFS) should concur in our recommendation prior to its
implementation.

The above modification will resolve our concern with regard to inadvartent
automatic switchover of the ECCS. We are continuing to assess the adequacy
of the Davis-Besse ESFAS design.
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Paul S. Check, Assistant Director
for Plant Systems
Division of Systems Integration
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