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REACTOR TRIP DUE TO AN UNDETECTED FAILED RELAY DURING SEISHIC TRIP CHANNEL CALIBRATION
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On March 3, 1988, at 1343 PST, with the unit 1n Mode l (Power Operation), a reactor
trip and, subsequent turbine trip occurred during performance of Surveillance Test
Procedure (STP) I-72B, "Cal1bration of the Seism1c Trip Channels." During
performance of this STP, a simulated se1smic test signal was 1nput to the X ax1s of
seismic sensor package number l. This simulated test s1gnal together with a

previously undetected open coil failure of seismic trip relay K4 (sensor package
number 2), 1n the Train B trip log1c development circuit, satisfied the
two-out-of-three (in one axis) logic requirements resulting in a reactor trip.

All systems functioned as designed and the un1t was stabilized in Hode 3, at
approximately 1424 PST. Diesel generators 2-2 and 1-3 started during the event
but, by design, did not load.

The 4-hour nonemergency report required by 10 CFR 50.72 was made at 1411 PST,
Harch 3, 1988.

The root cause for th1s event was attributed to the failure of the K4 seismic trip
relay coil due to deter1oration of the co11 1nsulation, and the lack of seismic
trip system annunciation to identify the 1ndiv1dual protection channel component
failures.
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The un1t was 1n Hode 1 (Power Operat1on) at 100 percent power.

II. D ri n

A.

B.

Event:

On Harch 3, 1988, at 1343 PST, with the unit in Hode 1 (Power Operation),
a reactor trip (AB) (RCT) and subsequent turbine trip (TA) (TRB) occurred
during performance .of Surveillance Test Procedure (STP) I-728,
"Calibration of the Seismic Trip Channels;" During performance of this
STP, a simulated seismic test signal was 1nput to the X ax1s of seismic
sensor package (IN) number 1. This simulated test s1gnal together with a

previously undetected open co11 fa1lure of seismic trip relay K4 (RLY)
(sensor package number 2), in the Train B trip logic development circuit,
satisfied the two-out-of-three (in one ax1s) logic requ1rements resulting
in a reactor trip.
Honitor1ng of the logic development relays for failures is accomplished
through the mon1toring of a s1ngle relay in each of the three seismic
sensor packages (relay Kl in sensor package 1, relay K6 in sensor package
2, and relay K7 in sensor package 3). A failure of any of these three
relays is alarmed in the control room. The failure of the K4 relay was
not detected prior to testing the X axis since 1t was not one of the
three relays being monitored.

All systems functioned as designed and the unit was stabilized in Hode 3,
at approx1mately 1424 PST. Diesel generators (EK) (DG) 2-2 and 1-3
started dur1ng the event but, by des1gn, did not load.

Prior testing had been satisfactor11y performed on the Z axis.

The 4-hour nonemergency report requ1red by 10 CFR 50.72 was made at 1411
PST, Harch 3, 1988.

Inoperable structures, components,'or systems that contributed to the
event:

C.

Seismic trip relay K4

Dates and approximate times for ma)or occurrences:

1. Harch 3, 1988, 1343 PST:

2. March 3, 1988, 1411 PST:

Event date.

The 4-hour nonemergency report required
by 10 CFR 50.72 was made.

2561S/0069K

IIIIC lOAU Mk
IEQ I





NIIC Iona SSEA
ISAE I UCENSEE NT REPORT (LERI TEXT CONTINUfeN

US, NUCLEAR NEOULATORY COEQEIESION

APFROVEO OQS NO EIEOWIOE
EXPIEIES'IEII&

FACILITYNAEIE III OOCRET NLSNER Ql LER NUEESEII IEI

SEOVEffTIAL
~fvff ER

VISOR
WVffSEA

PACE IQ

TEXTIS~~ N IEE$fPNE aW FIFfffffHIICANRf~'fllITI

0 5 0 0 0 3 8 8— 0 2 01 3 OF 0 5

3. March 3, 1988, 1424 PST: The un1t was stab111zed 1n Mode 3.

D. Other systems or secondary funct1ons affected:

None

E. Method of d1scovery:

The event was 1mmed1ately apparent due to alarms and 1nd1cat1ons 1n the
control room.

F. Operator act1ons:

The operators followed the appropr1ate procedures and placed the un1t 1n

a stable cond1t1on 1n Mode 3 (Hot Standby).

G. Safety system responses:

1. The reactor tr1p breakers (JC) (BKR) opened.

2. The control rod dr1ve mechan1sms (AA) (DRIV) allowed the control rods
to drop 1nto the reactor.

3. The turb1ne tr1pped.

4. 01esel generators 2-2 and 1-3 started but, by des1gn, d1d not load.

5. The ma1n feedwater system 1solated and aux111ary feedwater .

automat1cally started to ma1nta1n steam generator water level.

A. Immed1ate cause:

Reactor tr1p breakers opened as a result of a s1gnal from the se1sm1c
tr1p log1c.

B. Root cause:

A laboratory analys1s of the fa1led relay was conducted. The fa1lure
analys1s focused on three areas: (1) m1sal1gnment between contacts;
(2) ab111ty to susta1n a cont1nous overvoltage; and (3) locat1on and
cause of co11 fa1lure. Based on th1s analys1s and an evaluat1on of the
system, the root cause for th1s event was attr1buted to the fa1lure of
the K4 se1sm1c tr1p relay coll due to deter1orat1on of the co11
1nsulat1on, and the lack of adequate se1sm1c tr1p system annunc1at1on to
1dent1fy the 1nd1v1dual protect1on channel component fa11ures. Contact
m1sal1gnment d1d not contr1bute to th1s part1cular event.
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Deterioration of the coil insulation was caused by overheating due to the
use of a 135.7 Vdc power supply voltage rather than the 110 Vdc power
supply voltage that the co11 was nominally rated for. The manufacturer
states that the maximum acceptable voltage for sustained operat1on ts
137 Vdc at 25'C. The seism1c tr1p system was a vendor supplied package
for Diablo Canyon. The seism1c trip system relay coil selection was
based on a standard 125 Vdc power supply to the system, and the system .

operated on the upper voltage band (135.7 Vdc) most of the time due to an

added battery float of 10.7 Vdc. S1nce the max1mum relay ratings were
not exceeded, the des1gn was determ1ned to be acceptable. However, the

.applied supply voltage of 135.7 Vdc produces a 52'X 1ncrease in coil heat
over the heat generated at the 110 Vdc rated value, thus derattng the
expected relay coil life. The use of 110 V dc nom1nal relays tn the
seismic trip system will be eliminated through implementation of
Corrective Action C as noted below 1n Sect1on V.

IV.

V.

A reactor trip from 100 percent power is a previously analyzed Condition II
event. Since all systems functioned as des1gned there were no unanalyzed
safety consequences or 1mp11cations from this event.

A.

B.

C.

Failed relay K4 has been replaced and tested in accordance with STP
I-72B. STP I-72B has been revised to require visual 1nspectton of the
logic relays prior to testing. Th1s revision was made to ensure none of
the relays are in the de-energized state prior to testing.

Status indicating lights for the seismic trip logic relays were added to
Unit 2 during the past refueling outage. These status lights were added
to provide position indication of the actual tr1p contacts of the logic
relays dur1ng surveillance testing. However, these status lights do not
provide indication of possible conductivity through the actual trip
contacts. An exemption from performing the setsm1c trip actuating device
operational test during Unit 1 Cycle 3 operations was granted by the NRC

on December 29, 1988.

PQkE will upgrade the seismic trip system to feed s1gnals from the
seismic system tr1p sensors d1rectly 1nto the So11d State Protection
System. Th1s design change will eliminate the cotnctdent logic relay
portion of the current system, wh1ch has been the source of most of the
past problems with the setsmtc trip system. The upgraded system des1gn
w111 be more rel1able, maintainable, and testable than the exist1ng
system. PGEE has presently scheduled 1nstallation of the upgraded system
during the third refueltng outages of each un1t (October 1989 for Unit 1

and February 1990 for Unit 2).

2561S/0069K

N A C t 0 1 V 55th
0NI



41



NIIC fena ~
III@31 UCENSEE NT REPORT (LER) TEXT CONTINU N

US. NUCLEAN AEOULATOIIYCOMMISSION

AfMOVEOONE NO. SI SOLIOI
KXtlltES: 0/111M

FACILITYNAME Ill OOCIIET NLMHEIIIll

YEAII

LE% NINMEIIIEI

SEOIIENYIAL
NU&IlA

VOIOH
NVU %A

PAOE OI

TEXT IP mme ~ N~ ~~ IVIICAne ~'el Iltl
0 5 0 0 0 1 5 OF 0

VI.

A. Failed components:

Seismic trip relay K4
Manufacturer: Midtex
Model No. 156-14F2B6

B. Previous LERs on similar events:

LER 1-86-010-01: A reactor trip and subsequent turbine trip occurred
when a reactor trip breaker opened while the shunt
trip mechanism was being prepared for testing.

The corrective actions for the above LER would not have prevented the
event reported in this LER since it did not involve the failure of a
seismic trip relay.
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PacNc Gas and Electric Company 77 Beale Street

San Francisco, CA 94106

415(972 7000
1WX 910 372 6587

James D. Shiffer

Vice President
Nuclear Poter Generation

May 15, 1989

PGhE Letter No. DCL-89-136

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Hashington, D.C. 20555

Re: Docket No. 50-323, OL-DPR-82
Diablo Canyon Unit 2
Licensee Event Report 2-88-002-01
Reactor Trip Due to an Undetected Failed Relay During Seismic
Trip Channel Calibration

Gentlemen:

PGhE is submitting the enclosed Licensee Event Report revision
concerning the reactor trip on March 3, 1988, due to an undetected
failed relay during a seismic trip channel calibration. This
revision provides the root cause of the reactor trip and the
corrective actions to prevent recurrence.

This event has in no way affected the public's health and safety.

Kindly acknowledge receipt of this material on the enclosed copy of
this letter and return it in the enclosed addressed envelope.

Sincerely,

J. D. Shiffer

cc: J. B. Hartin
P. P. Narbut
H. Rood
H. H. Hendonca
B. H. Vogler
CPUC
Diablo Distribution
INPO

Enclosure

DC2-88- TI-N019
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