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1.og No.: AB-91-0004
NP 33-90.20 Revision 1

Docket No. 50-346

License No. 11P0-3

April 11, 1991

thii t ed Sta tes Nuclear llegula tor y Comrnission
Document Conttol Desk
Vashington. D. C. 20555

Gentlemen:

LER 90-016, Revision 1
Davis-Besse Nuclear Power Station Unit No. 1

Date of occurrence - December 13, 1990

Enclosed please find Revision 1 to Licensee Event Iteport 90-016 which includes
the tecently identified cause f or the occut t ence and provides additional
cortective actions. The changes are marked with a revision bar in the left
margin. Please destroy or mark superseded any previous copies of this LER.

Youts truly,

.) /,

;) caw . ( ',G*f ,
Louis P. Storz
Plant Manager
Davis-Besse Nuclear Power Station

LPS/ eld

Enclosuie

cc: Mt. A. Dert Davis
Regional Administratot
USNRC Region III

Mt. Paul Byron
DB-1 flRC Sr. Resident Inspector

9104190132 910411
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On December 13, 1990 at 0844 hours, the plant expetienced a Reactor Coolant
System (RCS) low pressure trip. A functional test of the Reactor Protection
System (RPS) Channel _1 Reactor Trip Hodule Logic and Reactor Trip Breaker B vas
in-progress when the-trip occurred. Reactor Trip Breaker B had been previously
tripped as part of the RPS functional test. Seven of eight control rods in Rod
Group 7 dropped into the core causing reactor power to initially decrease to
approximately 48 percent. RCS pressure and temperature decreased due to a
resulting mismatch between reactor power and feedvater flov. RPS subsequently
tripped the reactor on lov RCS pressure. The cause of the Group 7. rod drop vasI

| determined to be a failed contact in a motor return Silicon Controlled Rectifier
| (SCR) gating signal blocking relay for the "A" side power train of the Control

|
Rod Drive (CRD) System. Plant response to the reactor trip vas normal with key-
parameters remaining in the normal post-trip band,-

i

Immediate notification vas made per 10CFR$0.72(b)(2)(ii) on December 13, 1990,
at 0944 hours. The reactor trip is being tcported pursuant to the requirements

of 10CFR50.73(a)(2)(iv).

i

goes= sus
.

. us es**en**ee6eviefts -

_ _ _ _ . _ _ . _ _ _ _ - . .--_ _-_.n__-_ _-, _ . _ - _ _ _ -



u ..;. . 3
"" v . we a.. . . .v on c .. o* . 3

LICENSEE EVENT REPORT (LERI TEXT CONTINUAT10N Io.novio o.e .o m . m
i ....n i 3, n-

,4.o,,...... m.ii w.eia m a . . ... . . . 3,

"t!.10.'' ! ''f.*.t;""

Davis-neue tinit No. 1 0 !510 lo 1013 |4 |6 9| 0 01116.- 0|1 0| 2 o' 0|5-

vunn- ... _ .... _ . c , . ., n ,i

Deseriptton of occutrence:

on December 13, IM O, at 0B44 hours, the plant experienced a Reactor Coolant"

System (RCS) low pressur: t rip. Surveillance Test DB-M1-03011 Channele

Functional Test of RPS (RPS-JC) Channel 1 Reactor Trip Module Logic and Reactor
Trip Dienker B vas in progress priot to the trip. Reactor Trip Breaker B had
been previously tripped as part of the surveillance test.

,

Approximately 15 seconds prior to the reactor trip seven of eight control rods
In regulating Rod Group 7 dropped into the core cc.using reactor power to

.

decrease to approximately 4B percent. RCS pressure and temperatute decreasedl' due to tesulting mismatch between teactor power and feedvater flov. RPS

subsequently trlpped the reactor on lov RCS pressure.

Plant response to the reactor trip vas normal vith key parameters rekali.ing in
the nor mal post-trip band. The rod which did not initially drop vith the Group
7 rods inserted when the teactor trip signal var received. The apparent cause
for the group rod drop and the subsequent reactor trip are described below.

The reactor trip (RPS actuation) is reportable in accordance with
10CFR50.73(a)(2)(iv). 'Immediate notification to the NRC vas made via the
Emergency Notification System (ENS) at 0944 hours on December 13, 1990 per
10CPR50.72(b)(2)(11).

The plant was restarted on December 15, 1990 and returned to full power
operation on December 16, 1990.'

Apparent Cause of Occurrence

The plant trip vas caused-by a lov RCS pressure input to RPS. The RCS lov
pressure condition resulted from a reactor power to feedvater flov mismatch
which occurred when the Group 7 control rods dropped into the reactor.

The cause of the group rod drop vas attributed to a failed contact in the
Control Rod Drive (CRD-AA) Electronic Trip "C" Hotor Return SCR gating signali.

blocking relay (K11A). This failed contact blocked the gating signal to the Al-
Motor Return Silicon Controlled Rectifier (SCR). Vith the gating signal
removed, the power to the CRD stator coils which vere energized from the CR0
Motor Generator (MG) was reduced by a factor of approximately one third. The
opening of CRD Trip Breaker "B" for testing placed reliance for CRD stator power
on the CRD MG. In this configuration the power available to the control rods |

t-
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Apparent cause of Occurrence (Continued):

van sutlicient to maintain them latched while stationary, but insufficient to
permit tod motion. Vhen ICS commanded Group 7 rods to move outvatd, seven of
the eight control rods in the group dropped into the core. Vhen the rods
dropped, RCS pressure began to decrease and RPS initiated a plant trip on lov ,

RCS pressure.

Rod 7-1 did not fall upon receipt of the ICS out command due to having a
stronger magnetic field than the other Group 7 rods. A high resistance in the

return path for the Rod 7-1 stator motor vindings vas identified priorcurrent
to the plant trip. This high resistance caused a stronger magnetic field in the
Rod 7-1 CRD motor. This is the likely cause of Rod 7-1 remaining in place when
the rest of the rod group dropped on December 13, 1990. Control Rod 7-1 was
properly inserted when the reactor trip signal was received.

Analysis of occurrence:

The RPS ptoperly responded to a valid RCS low pressure condition which resulted
from the unanticipated insertion of Group 7 control rods. plant response to the

Thetrip vas normal with key parametets remaining in the normal post-trip band.
post-trip response is categorized as an "A" event per the Babcock and Vilcox
Ovner's Group (B&V0G) criteria.

The cause of the Group 7 rod drop vas attributed to a random failure of a KilA
relay contact in the gating circuit for a CRD motor return SCR. A review of
maintenance history, previous IIRs and NPRDS data revealed no additional
failures of Model KilU17All Potter Bromfield relays.

Procedures which open CRD Trip Breakers or initiate Diverse Scram System _(DSS)
trips above Mode 3 are being revised to include a prerequisite step to verify
that two phases are energized on the safety group power supplies prior to
testing. This action vill ensure that KilA relay contacts are properly passing
the associated Motor Return SCR gating signals.

i
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Analysis of Occurrence (Continued):

Additional relays in the CRD system which are of the same model as the KilA
relay vill alarm the programmer lamp fault computer point (0186) if they fall in i
the same mode as the K11A relay. 1

Corrective Actiont '!

prior to restarting the plant on December 15, 1990, proper operation of all
Group 7 CRD power supplies was established by:

performing cabinet viring checks-

Verifying phase indication lights on power supply and individual transfer-

switches were lit in the proper sequence
Honitoring each power supply phase feeding Group 7 rods and observing the-

proper waveforms
Moving Group 7 rods with the CRD breakers B open and noting no-

abnormalities

In addition, a suspect CRD motor generator set voltage regulator card was
replaced on December 27, 1990. Subsequent monitoring revealed this was not a
likely cause of the group rod drop,-

During the week of January 7, 1991, surveillance testing was successfully
completed for RpS and Anticipatory Reactor Trip System (ARTS) channels 1 and 2 ,

'-and Diverse Scram System.(DSS) Channel 2.

! Although no specific cause for the initia' ting event was identified during
preliminary investigation, it was believed that the existence of a CRD system
fault concurrent with rod motion resulted in the group rod drop and subsequent
plant trip. Standing Order No. 90-061 (reissued as 91-030) vas issued on
December 14, 1990 to require the Reactor Demand Hand / Auto Station and Rod
control panel be placed in manual to inhibit rod motion during any surveillance

j testing which involved .the opening of a CRD breaker.

After plant restart, Surveillance Test procedures DB-HI 03011 through
DB-MI-03014, Channel Functional Test of RPS Channels / Reactor Trip Hodule Logic-
and Reactor Trip Breakers were revised to include the requirements of Standing
Order 91-030.

|
|
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Corrective Action (Continued):

After identifying the failed relay problem, Standing Order 91-30 was canceled,
reissued as 91-46, and revised to incorporate the following additional
requirements. Prior to intentionally opening any CRD Trip Breaker or
performance of testing that impacts CRD Trip Breakers or power supplies,
Standing Order 91-46 requires that the CRD System be inspected to ensure that
each Safety Rod Power Supply has only two phases energized and that each
Regulating itod Transfer Svitch fuse has two phases energized. If an unexpected
loss of a CRD Trip Bteaker or Power Supply train occurs the Standing Order also
requires that the Reactor Demand and Diamond Hand / Auto Stations be placed in
manual as soon as practicable.

The defective 120VAC Potter and Brumfield electronic trip telay which initiated
the rod drop event was successfully replaced on March 1, 1991. The corrective

- actions described above should preclude the recurrence of a similarly initiated
reactor trip.

Pallure Data:

The most recent reactor trip initiated from a CRD System malfunction occurred on
-January 18, 1989 and was reported in LER No. 89-03, dated February 16, 1989.
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