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U. S. Nuclear Regulatory Commission
Attention: Document Control desk

Jfashington, D.C. 20555
1

Reference: Fermi 2
NRC Docket No. 50-341
Facility Operating License No. NPF-43 '

Subject: Licensee Event Report (LER) No. 90-003-00

Please find enclosed LER No. 90-003-00, dated May 8, 1990,
for a reportable event that occurred on April 10, 1990. A .(
copy of this LER is also being sent to the Regional
Administrator, USNRC Region III. ,d

.,

If you have any questions, please contact Patricia Anthony at
(313) 586-1617

Sincerely,

/

Enclosure: NRC Forms 366, 366A

cc A. B. Davis
J. R. Eckert
R. W. DeFayette
W. O. Rogers
J. F. Stang

Wayne County Emergency
Management Division
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On April.10, 1990 at 0156 hours, the Reactor Protection System (RPS)
motor-generator (MG) set "A" tripped due to a coil failure in the K1
relay. The appropriate isolations and actuations occurred as a result of
this. While the operators were verifying plant response and preparirg to
restore power, the inboard Main Steam Isolation Valves (MSIVs) closed.
This resulted in a reactor scram and subsequent turbine trip.

The RPS MG set relay failed due when its coil burned up. Closure of the
MSIVs is attributed to loss of pneumatic pressure due to pnuematic supply
isolations. Leakage through the Traversing In-core Probe (TIP) indexer
boxes and additional leakage from a modification en the TIP purge system,
made during the First Refuel Outage, resulted in a reduction in the time to
MSIV closure.

As corrective action, the failed relay and the identical relay on MG set
"B" were replaced. The failed relay will undergo further analysis to
confirm its failure mechanism. Five of the six relief valves on the TIP
purge system were gagged. Also the pressure regulator of the purge system
was set lower to allow more than fifteen ninutes for operators to restore
the pneumatic supply following its isolation,
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Initial Plant Conditions:
1

Operational Condition: 1 (Power Operation)
Reactor Power: 100 percent
RAactor Pressure: 1005 psig
Reactor Temperature: 525 degrees Fahrenheit

Description of Occurrence:

On April 10, 1990, at 0156 hours, the Reactor Protection System {(RPS)(JC)}
motor-generator {(MG)(88)} set "A" was observed by a Nuclear Supervising
Operator to be releasing a small amount of smoke. The MG set tripped a few
moments later and the smoking ceased almost immediately. Various
isolations and actuations were experienced due to this condition including
the following:

Reactor Building Heating, Ventilating and Air Conditioning System
{(RBHVAC)(VA)} tripped. Division I of Standby Gas Treatment System
(BH) started.

Control Center Heating Ventilating and Air Conditioning System
{(CCHVAC)(VI)} shifted to the recirculation mode.

Division I primary containment isolation-valve groups (JM) 1 (main
steam), 2 (reactor. water sample), 10 (reactor water cleanup), 12 (torus
water management), 13 (drywell sumps), 17 (recirculation pumps and
primary containment radiation monitoring) and 18 (primary containment
pneumatic supply) isolated.

Plant response to the loss of the MG set was being verified, to ensure the i

appropriate isolations and actuations occurred, and preparations were being
made to restore power to RPS "A" from the alternate supply when a reactor
scram occurred due to closure of the inboard Main Steam Isolation Valves
-{(MSIVs)(SB)(ISV)} at 0202 hours. A reactor vessel low water level 3 signal
was received in a matter of seconds. As a result, primary containment
isolation valve groups 4 (Residual Heat Removal (RHR) shutdown cooling and
head spray) and 15 (Traversing In-core Probe {(TIP)(IG)}) recieved an
isolation signal, but were already isolated. The Division II group 13
valves isolated. The main turbine-generator {(TA)(TRB)} tripped at 0204
hours,
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The operators began placing RHR suppression pool cooling in service. At
0209 hours, RPS channels B1 and B2 tripped on high reactor pressure.

L Pressure reached a maximum of approximately 1100 psig. Safety Relief
Valves {(SRVs)(RV)} A, C, D, F, G and K lifted in response to the rise in

| pressure at 0211 hours. SRV P also appeared to lift per the sequence of
,

L events recorder. Based upon the small increase in tailpipe temperature and
the fact that the alarm cycled, it was concluded that SRV P was-'

| chattering. It is located on the same steam line as SRV A, which was
| open. The operator entered Emergency Operating Procedure (EOP) 29.000.01,

"RPV Control" duo to the transient.
|

| Following the scram, water level decreased to a minimum of 130 inches. The
| operators used Standby Feedwater to maintain vessel inventory initially.

Subsequently, Reactor Core Isolation Cooling System {(RCIC)(BN)} was used
for pressure and level control starting at 0220 hours. The High Pressure
Coolant Injection System {(HPCI)(BJ)} was not needed to maintain vessel
inventory during this event.

While the power was being restored to RPS "A" and provisions made to reopen
the inboard MSIVe, the operators controlled pressure with SRV A. This
decision Has made based upon Lorus cooling being in service, loss of
pneumatics due to the isolations and the subsequent knowledge that SRV A

|
was operating satisfactorily. Use of the SRV to control pressuro resulted

| in high level 8 signals and scram signals on low level 3 being generated on
several occasions during this transient. Later during this transient, the'

HPCI/RCIC test line valve (TV), E41-F011, could not be opened which
eliminated the option of using the RCIC or HPCI test mode to control
pressure.

At 0223 hours, RPS "A" was restored to service using its alternate power
supply and recovery from the isolations commenced.

Radiation Protection personnel reported the discovery of contaminated water
in the north RHR heat exchanger room at 0231 hours. The source of the
water was the venting of the scram discharge volume (SDV) . The system's
vent line exhausts to the RBHVAC ductwork in this room. During plant
recovery from the scram, the operators reset the scram signal several times
leading to additional venting of the SDV vent,
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At 0240 hours, the drywell pneumatic supply was restored. E0P 29 000.02,
" Primary Centainment Control", was entered at 0310 hours because of high
torus water level. Valve E41-F011 tripped on overload at 0314 hours while
the operators were attempting to use RCIC in full flow test mode.

Operators began to equalize pressure across the inboard MSIVs at
approximately 0400 hours and the valves were opened at 0411 hours. This

'

action restored the condenser as a heat sink. E0Ps 29 000.01 and 29.000.02
were exited at 0440 hours. At 0453 hours, the scram signal was reset.

Cause of Event:

!The RPS MG set K1 relay (RLY) failed due to coil burn up. This is a
normally energized relay. This caused the MG set to trip and the
subsequent isolations.

Investigation of the MSIV closure led to the conclusion that they closed
due to a loss of nitrogen pressure upon isolation of the drywell pneumatic
supply. Due to the RPS HG set trip, the Division I Drywell Pneumatic
Supply was isolated. Leakage of nitrogen within the isolated system was
traced to two sources: leakage through the TIP indexer boxes and
additional leakage from a modification of the TIP purge system which had
been implemented during the first refueling outage. Previously, drywell
pneumatics system did not supply nitrogen to the TIP purge system.

,

The amount of leakage through the TIP indexer boxes had not been quantified
previously and there is no acceptance criteria for leakage established for
thfa system. It was recognized at the time the modification was conceived
that leakage would be increased, but it was not expected that the
introduction of this amount ot* leakage would adversely impact other
equipment supplied by the pneumatic system. This leakage caused the MSIVs
to close more quickly than anticipated. The increased leakage through the
outlet relief valves of the indexer boxes only marginally affected the
bleed down time of the pneumatic system and the closure time of the MSIVs.

|

Analysis of Event:

Response of the equipment to the loss of the RPS MG set was as designed.
All of the expected isolations and actuations occurred as a result of the ;

loss of power. 1
l
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A review of the scram by the post scram investigation team determined that
this event is bounded by events described in section 15.2.4, " Main Steam 1

Isolation Valve Closures", contained in the Updated Final Safety Analysis
Report. The effects of this scram were less severe since all the MSIVs did
not close at the same time, which allowed the main turbine-generator to act
as a heat sink for several seconds. ;

1

This event did not challenge the health and safety of the public. The
plant was safely shutdown using the systems available. While the HPCI test
line valve was not functioning, HPCI could have performed its safety
function had it been required to in order to maintain reactor vessel water
level.

Corrective Actions:

The "A" and "B" RPS MG set K1 relays were replaced and the MG sets were I
'

returned to service. The failed relay is being sent to Detroit Edison
Technical Engineering Services for analysis. Based upon the results of
this analysis, preventivo actions, if necessary, will be developed to
address coil failure for this type of relay. Presently, it is estimated
that the failure analysis will be completed in September of 1990.

In order to address the nitrogen leakage through the TIP purge system, five <

of the six relief valves (one was already gagged) were required to be
gagged as part of an approved modification. Also, the pressure regulator ,

for.this system was reset to a lower pressure. Based upon testing after ;

'

implementation of the modification, this will allow over fifteen minutes
for operator actions to restore drywell pneumatics prior to the MSIVs.
closing due to low nitrogen pressure.

.

The pertinent alarm response procedures were revised to direct the
operators to restore drywell pneumatic pressure within the allotted time in
the event of an isolation.

.

The major source of leakage on the TIP system was identified as the tubing
connection on the Channel B indexer. This was repaired during the
subsequent shutdown.

A ground in the motor for E41-F011 was discovered and the motor was
replaced during the subsequent shutdown. A catch basin was installed where
the SDV vent is located. Liquid discharged will be routed to the radwaste
system as an interim measure. The design of the vent is being reviewed
under Deviation Event Report 90-0260.
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| Previous Similar Events:
*

1

L This is the first scram that occurred due to loss of nitrogen pressure to ,

the inboard MSIVs. While previous events have been reported due to the
loss of a RPS HG set, this is' the first time the loss has been attributed
to the failure of a K1 relay.

Failed Component Data:

RPS HG set relay: General Electric CR120A01102AC
.
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