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On July 12, 1985 at 0611, the unit main generator tripped from 100% (initiating a reactoy
trip) when both channels of the generator "X" phase differential current protective
devices actuated, apparently initiated by a generator input/output mismatch signal. The
cause of the differential current trip could not be determined until after the turbine
trip on July 29, 1985 from the same cause

Following the July 12 trip, the permanent magnet excitation generator was found exten-
sively damaged. The data collected following the trip provided evidence that this
failure had occurred after the trip.

Following repair of the permanent magnet excitation generator, the unit was restarted.
On July 29, 1985, at 0250, the Unit 2 main generator tripped from 60%Z power when the
Channel I "X" phase differential current protective device actuated as on July 12,

The cause of this trip was found to be cracked and misaligned aluminum flux shields on
the generator current transformers.

These two incidents are attributed to Component Failure/Malfunction because broken and
misaligned current transformer flux shields caused erroneous current signals to be sent
to the protective relayv devices.

All damage has been repaired and equipment will be monitored and inspected to verify
repairs. All systems responded as expected to the trip.
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On July 12, 1985, at 0611, the Unit 2 main generator tripped from 100% power when both
channels of the generator "X" phase differential current protective devices actuated.
This actuation was apparently initiated by a generator input/output current mismatch
signal. The turbine trip initiated a reactor trip. Extensive testing and inspections
were performed on the generator and buslines. The cause of the differential current
trip could not be determined until after the turbine trip on July 29, 1985.

The permanent magnet excitation generator was found extensively damaged during the
investigation which followed the turbine trip. The data collected following the trip
provided evidence that this failure could not have caused the differential current
relay actuation which led to the turbine trip but had occurred after the trip.

Following repair and restart, on July 29, 1985, at 0250, the Unit 2 main generator
tripped again from 60% power when the Channel I "X" phase differential current protective
device actuated. The cause of this trip was found to be cracked and misaligned aluminum
flux shields on the generator current transformers.

These two incidents are attributed to Component Failure/Malfunction because broken and
misaligned current transformer flux shields caused erroneous current signals to be sent
to the protective relay devices.

The differential relay actuation in both of these events which caused the turbine to

trip was not due to actual high differential current. The trip was actuated by erroneous
current transformer (CT) outputs caused when the flux shield around the "X" phase CTs
became misaligned. The flux shield was cracked at a 90 degree bend which allowed the
shield to change position and vibrate around the CTs inside the enclosed bus duct.

This movement of the flux shield caused a short circuit in a flux shield air gap which

is intended to eliminate induced current in the shield itself. This induced current

flow around the "X" phase CTs changed the output characteristics of the transformers
enough to initiate the differential current relays.

The CTs were tested electrically following the first turbine trip and no problems were
noticed. A visual inspection was not made until after the second trip.

The permanent magnetic generator (PMG) damage was apparently the result of both shaft
vibration and bearing tolerance deviation. The PMG consists of permanent magnets
mounted to the generator shaft and rotating around a fixed coil. This arrangement
provides excitation voltage at 120 volts, 420 Hertz for the main exciter. A combination
of close air gap clearances on the PMG, excessive gap on the shaft bearing, and high
vibrations at certain critical shaft speeds contributed to the PMG damage.

The PMG was replaced prior to the unit restart and successfully placed in operation
prior to the second turbine trip.

CORRECTIVE ACTIONS:

Immediate: Operators took appropriate actions to

safely shut down the r t
following both trips. ’ b B

NAC FORAM J6éa

9 8d




NRC Form J66A US NUCLEAR REGULATORY COMMISSION

e LICENSEE EVENT REPORT (LER) TEXT CONTINUATION APPROVED OMB NO 3150-0104
EXPIRES 8/31/85
FACILITY NAME (1) DOCKEY NUMBER (2 LER NUMBER (6) PAGE (31
YEAR SEQUENTIAL REVSION
NUMBER NUMBE R

McGuire Nuclear Station - Unit 2 0 |s|0|o0]0 13171() 815 s 01119 — 010 0]3 OFf 0] 4

TEXT 1f more space 15 required, use sdditional NRC Form 3664°s) (17)

Following The First Trip:

Subsequent: 1. Extensive tests were conducted to determine the cause of the trip.
Some of the critical tests completed are as follows:
* Uverpotential testing on generator and buslines

. Doble testing on the generator breakers, metering pots,
regulating circuits, relay pots, and generator

* Crawl through inspections on the generator, buslines, and
generator breakers

. Voltage regulator circuitry test

. Busline backcharge test

2. The PMG was replaced. The damaged PMC was returned to Westinghouse
for failure analysis,

Following The Second Trip:
Subsequent: 1., Temporary oscillograph recorder equipment was brought in to monitor
CT operation during subsequent startups.

2. Further visual inspections revealed the defective busline CT flux
shields.

3. Repairs were made to the CT flux shields.

4. Vibration analysis was performed by Westinghouse on the CT flux shields
to help determine the failure cause.

Planned: l. CT outputs will be monitored on the temporary oscillograph to verify
correct operation following the repairs.

2. The CT flux shields will be replaced or have permanent repairs
(dependent upon vendor evaluation) made during the next major outage.

3. The Unit 1 flux shields will be inspected and repaired as necessary
during the next major outage.

SAFETY ANALYSIS: The generator protectove relaying sensors (CTs) provided an abnormal

condition response to quickly isolate the generator from the system as designed.
During the subsequent reactor trips, the equipment responded normally.

For the July 12 trip, plant response was normal. Primary pressure dropped to a
minimum of 1972 psig, well above the safety injection setpoint, before recovering.
Temperature settled out as expected to the no-load target. Steam pressure peaked post
trip at 1111 psig in S/G's "A" and "C". The PORV on $/G "D" opened slightly below its
setpoint but had no adverse impact upon promary temperature. Adequate heat removal was
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