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At 2000 on February 9, 1992, with Unit 3 defueled and Univ 2 at 100% power, &
control room isolation system (CRIS) tyain ‘A" actuation, an automat/ ¢ start of
the Unit 3 train "A" emérgency diese! genaraior (EDG) 30002, and de-energization
of instrumentation associated with the non 1E uninterruptible power supply (UPS)
oocurred when the Unit 3 engineersd safety foature actustion system (ESFAS)
train "A" valve group relays de-energizad. Due to the refueling outagy, most of
the ccher eguipment that would have acrtuated was either out of service or
already in ite actuatea state. Theye is no safety significance to this event
gince all affected E8FAS components actuated ag required,

With one of two redundant, paralle’ ESFAS train "A" valve group DC power
fupplies proviously de-eneigized for n&intenance, the supply breaker to the
remainin g power supply cpened, resulting in de-energiszatior of the valve group
relays., The breaker was tested but no malfunctions of the brasgker or connected
vircuitry were idetitified that could have caused its opening., It is probable
that a4 technician inadvertently and unknowingly contacted the breaker and caused
it to open,

Affected squipment was returned to normal alignment by 2112. Actions were taken
to reduce the possibility of inadvertent coutact with the ESFAS DC power supply
breakers, including installation of temporary breaker covers, implementinag
temporary controls on the ESFAS cabinet doors, and discussion of the even* with
appropriate personnel. Installaticn of permanent supply breaker covers is
planned,
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Plant: San Onofre Nuclear Gunevating Station
, Urit: Two and Three

,' React~xr Vendor: Cammustion Engineering

: Event Date: 02-09-92

| Tine: 2000

. A CONDITIONS AT TIME OF THE EVENT: :

Mode: urfunled
RCE8 Temperature: 72 ®

B. BACKGROUND INMOEMATION:

9 Enjgineered Safety Features Actuation System (ESFAS) (JE] Initiation
Circuitry: |

Two DC power supplies (JY) operate in parallel to supply power to

the ESFAS component actuatiun relays [RLY] generally associated with

valve (V] actuations (termed the "valve group" relays). Two other ,
DC power sugplies cperate in parallel to supply power to the ESFAS
component sctuation relays generally associated with pump (P)
actustiong (termed the “pump group" relays). Only cne of the two
parallel DC power supplies is reguired to maintain the component .
actuation relayn energized, De-energigation of a component :
actuation relay results in actuation of that component.

2. Safery Injection Actuation Sij:al (8IAS) [JF] Effects:

De-energization of certain valve group relays rsscciated wich the
train "A" SIAS caupes & coutrol room isclation syatem (CRIS) ([NA]
train "A* actuation, an sutomatic start of the train *A" emcrgency
diesel genavator (EDG) [EK) 30002, and automatic opening of the
norsal supply breaker [BKR] to the non-1E uninterruptible power
eupply (UPS) [BE] (eee below). A CRIS causes outside supply air to
the Units 2 and 2 control scom o be diyected through air filtration
unite [PUT] . The non-1E UPE provides power to some non-class 1E
ingtrumentation.

3. Non-1E JPS Alignment :

The non-1E UPE Due Q069 is ncrmally supplied power from the train ,
"A*" class 1E 4.€0 volt (EB) !'mas AO4, via a transformer [XFPMK], :
charger (BYC], and inverter [INVT]. The inverter can algo be :
buppiied by the non-1E UPS battery (BTRY]. A maintenance bypase bus

[BU] i provided to allow work to be performed on the inverter oy :
charger. The maintenance bypass bus ie provided power from upstream !
of tne charger, and thus is supplied power from the same AO4 breaker !
af the charger. This breaker automatically trips upon receipt of a

SIAY.
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Sequence of Eventa:
TG ACTION

2000 De-enorgivation of ESFAS train "A" valve group relayas
ocourred, causing actuation of affected components. De-
eneitgization of the valve group relays aspociated with
S1AS8 zauscd a CRIS train “A" actuation, an autcratic
start of EDG 30002, and de-enargization of
instrusensation aspociated with the non-1E UPS, The
supply breaker to the operable EEFAS train “A" NC power
supply was found open

2020 Control roon operators reclosed the supply breaker to
the ESFAS tvain "A" UJ power supply, restoring power to
the associsted component actuation relaye,

2112 Affected equipment wag returned to normal alignment .,
Method of Discovery:

Contrel room indications and alavms slerted the control room
uperatore to the actustions csused by de-enevgizatioun of the ESFAS
compone it actusatiun relaye. After deducing that the power supply to
the RSMAS train “"A" initiation civrcuitry had been de-energized, the
operators inspected the ESFAS cabinet and identified that the supply
breaker to the DO power suuply was open.

Personnel Act.ons and Analyeis of Actions:

Upon receipt of slarms and indications agpociatec with a train "A"
CRIS actustion, automatic start of EDG 3G002, and loss of
ingtrunentation powered from pnon-1E UPS, contyol room cperators
correctly Jeduced that the cause involved a train "A* S1AS
generation, Upon rnspection of the train "A" ESVAS cabinet [CAR],
the open DT power supply breaker was identified, and later wam
properly reclosed.

Operators aleo properly verified that all affected ESFAS components,
including CRIB crain "A" components and EDG 3G002, actuated as
reguired prior to returning the components to normal alignment

fafety Fystem Responsen;

Con.inl room panels wore reviewed to ensure all affected ESFAS
components associated with the train "A" valve group, including CRIE
train "AY components and EDG 3G002, actuated as reguired. Due to
the refueling outage, most of the other eguipment that would have
actuated was either out of service or already in its actuated state.
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CAUSE

Since the actuation involved only the ESFAB train "A* wvalve group
relays, pumps were not affected. As a vesult, injection of water
into the reactor coolant system [AB) did not occur.

UF THR EVENT:
Immediate Cause:

The supply breaker to the (remaining) parallel 0C power supply was
found open followiig actuation of the affected ESFAS train "A" valve
group components. It in contluded that de-energization of the valve
group telays occurred when thie breaker cpened. (It should be noted
that the supply breaker does not have a separate switch [HS)
position indicating when the brearer trips on overcurient.)

Root Cause:

An extensive root cause investigation war performed to determine the
cause of this event. The investigation focused cn the two most
prubable causes for Lhe opening of the ESFAS DC power supply
breaker: a) operation of the breaker caused by a malfunction of
either the breaker or connecred civouityy (such as an overcurrent
condition) ; and b) inadvertent opening of the byeaker by personnel
who were working in the ESFAS cabinet aren.

a. As mentioned in section C.1, Event, the installed breaker was
recliosed soon after its opening. Jhe breakar operated
properly unt.l ite :eplacemen' with an in kind part on
Pebruary 2§, 1992, indicating chat a malfunction of convected
cirvcuitry did not cause the breaker to opes., In addition, &
review »f planned work which occurred in other neasby vabinet
bays did not identify any activity that could have caused a
malfunction of the connected circuitry that would have caused
the supply breaker to open,

The supply oreaker was vested and performad satisfactorily in
accordance with the manufacturer’'s epecificutions. No
malfunction wap identified during this testiny which could
have caused an inadvertent electrical opening of the breaker,
However, the testing demonstrated that the breaker operating
switch handle could be repositioned with a low impact force.
The breaker was then digassenblec, and no abnormalities
{pitting or discoloration) were found.

Sinve the supply breaker testing and inspection did not reveal
any abnormalities, and other woth activities did not cause an
overcurrent confdition, SCE Lelieves that neither a breaker
malfunction nor an overcurrvent condition associated with the
gonnected circuitry caused tle breaker to trip electrically.
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b, The cperating switch for the DC supply breaker is located in

the lower portion of the bay six EEFAE cablinet such that it ie
eanily scceeaible. The switch is & two position handle; the
bresker ia closed when the handie 18 10 the "up' position and
apen when the handle i it the “down' pogition, During the
refueling outsow, work was ongoing to install electrical
cirevitry in thias and other ESFAR cabiust bays. The dours
(DR] te the REVAS cabinet bays were routinely left open to
facilitate thie work,

Prior te the start of the outage work astivity. duet tupe hid
becn Anstallea on Lhie and olher U0 powel supply bieskei
switches to reduce the risk of inadvertent operation. Thie
tape waps installed over the breaker switch handle and obscurs
the position of the hand’e such that the taps woulu have to Ye
removed to ascertain the handle position,

1a-depth interviews were conducted with all personnel (utility
and non-utility, licensed and non- licensed) who were present
in the ESFAS cabinet area immediately prior te and following
the opening of the breaker, Alrhough ne work was authorized
to be performed in BSFAE cabinet bay six, two techniciana
(nun-utility, non-licensed) were present in bay six st
approximately the time of the opening of the breaker.

fue to the orientation of the breaker switih and ite location
in the cabinet, coupled with the ESFAS cabinet doors being
open and the jow impact force necessary to open the breaker,
8CE believes that i* is probable that one of the technicians
inadvertently and unsnowingly (since the breaker switch
position was covered by tape) contacted the breaker switch
nandle, causing it to open. SCE has thersfore determined that
the root cauge of this event is that the ESFAS DC power supply
breakers are susceptible to inadvertent opening by peirsounel

B, CORRRCTIVE ACTIONS:

A Corrective Actions Taken:

a.

Following the actuation of affected ESFAS components, the
REFAS DU power supply breaker was reclased, and affected
eguipment was retuined to normal alignment. Neither the
supply breaker nor its replacement hae automatically opened
Binge the actuation.

This event wae reviewed with appropriate personnel,
emphasizing the impact of de-.nergizaticon of both redundant
ESFAS DC power supplivae

ihe breaker was replaced with an in-kind part to facilitate
testing on the inetalled breaker (which had been found open) .
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d. Gctione were taken to reduce the susceptibility for

inadvertent operatiovn »f the ESFAD DC power supply breakers,
including installation of temporary covers over some of the
breakers, implementing tamporary controls on the ESFAS cabinet
doors, and discussion of the event with apprupriate persponnel .

Planned Corvective Acticne:

a. Installation of permanent covers to protect inadvertant
operatiom of the ESFAS DC powir suprly breakers is being
planned,

BAFETY SIGNIFICANCE QF THE EVENT:

Tiere ig no safety significance to this event ainve all train "A" CRIS
components and EDG 36002 actuated as required. In addition, with the
reactor defueled, most of the equipment affected by the ESFAS component
actuation relays wag not requirnd to be operahls.

G, ADGTTTONAL INFORMATION:

i,

Component Fzdlure Information:
Not applicable.
Previous LERs for Similar Events:

LRR 85-026 (Docket No. 50-362) descrvibes an event which oceocuirved
during 2 refueling outage., One of the supply breakers to the
redundant train "A" DSFAS DC power supplies which provide power to
BSVAS pump group relays had been opened while performing
modification work in the cabinet. The other supply breaker was
found opan, causing an actuation of affected ESFAS cowmponents. As
coriective action, temporary covers were installed to protect the
supply breakers ¢ ing the completion of the medification work.
Further use of the covers was to have been considerved on a case by
case basis. Although the covers were not installed on all the DC
power supply breakers in this (LER 92-002) event, tape was utilized
to reduce the risk of inadvertent operation of the breakers. Since
the cavse of this event cannot be absclutely ascertained, SCE cannot
determine whecher use of the covers on all the supply breakers would
have prevented recurrence. In accordance with corrective action
E.2.a ubove, the installation of permanent breaker vovers is being
planned,




