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LER %1-001
INOPERABILITY OF DEGRADED GRID VOLTAGE RELAYS RESULTING
FROM REINSTALLATION OF A 4160 VOLT BREAKER

Plant Operating Conditicns Before the Lvent

TMI-1 wae operating at approximately 93% power. The plant was controlled by
the Integrated Control System, which wae in full automatic.

Status of Structures, Components, Or Systems that were jnoperable at the
ptart of the event and that contributed to the event

4160V switchgear breaker 18A-DZ (EB/BER)* wawp out of service for Preventive
Maintenance (PM).

Event Description

At 2011 hours on July 7, 1991, following the completion of a PM, breaker 15A-
D2 was being returned to ite awitchgear cubicle. During this process, the
breaker shifted causing mechanical damage to the external resietor on relaye
27-1 and 27-3 (EB/RLY). %he damage to the relaye was lmmediately detected
by the personnel who had installed the breaker. These relays are tivo [2) of
the three (3) degraded grid voltage relays on the 1D 4160V Engineered
Safeguards (ES) Bus (i.e., the “A" train cof the Engineered Safeguards
electrical distribution syetem). These relays are mounted on the breaker
door and monitor the 1D bus voltage,

TMI-1 Technical Specification (Tech. Spec.) Table 3.5-1, "Instruments
Operating Conditions," item C.5.a., "Degraded Grid Voltage Relays," requires
two channels (relays) to be operable, with a minimum degree of redundancy of
one. Falling to satiefy theee conditions places the unit into Tech. Spec.
Limiting Conditlon for Operation (LCO) 3,5.1.1 that states Tech Spec 3.0.1
applies. Tech. Bpec. 3.0.1 requires that, within one (1) hour, action shall
be initiated to shutdown the plant in a controlled manner.

Operations personnel were aware of the above Tech. Spec. reguirements;
however, it was not known at the time of the event (i.e., 2011 hours) whether
relays 27~]1 and 27-3 were inoperable. Since it wae not immediately known
what effect the damaged resistors would have on operability of the relays,
electrical schematice and the vendor manual were reviewed, Based on this
review it was concluded, that the resistors were part of the relay test
circuit, and would not affect operability of the releys. Thie determination
wag made by plant personnel at the time of the event due to a
misinterpretation of vendor drawinge. Personnel from the Plant Engineering,
Technical Functions, and Lebanon Relay Departments were subsequently
consulted to determine positively the status of these relays.
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111, Event Description (Cont 'd.)

At approximately 2300 hours the TMI-1 eystem engineer arrived oneite. The
team then assembled onsite could not conclusively determine the operability
of the affected relays without testing. A course of action wae established
to replace the external resistors and determine the operability status of the
relaye with a damaged (i.e., open) external resistor.

At approximately 233% hours, the external resistor for relay 27-3 wae
replaced and the relay was tested satisfactorily. At this point, relays 27-2
and 27-3 were operable which satisfied the conditions of Tech. &pec. Table
3.5-]1 item C.5.a,

Next, at approximately 2356 hours, & lose of 4160V bue voltage to the 27-]
relay was simulated by opening bus voltage input teet ewitches to the 27«1
relay with the open external resistor etill in place. Relay 27~1 failed to
operate while performing this test,

Based on the results of the above tests on relay 27-1, it was determined at
2355 hours on July 7, 1991, relays 27-1 and 27«3 had been inoperable due to
the mechanical impact that initiated this event at 2011 houre. Since the
plant was at this time in compliance with Tech. Spec. Table 3.5-1, operations
personnel determined that it was unnecessary to initiate shutdown actions
since the plant was no longer in a condition where a shutdown wae required
by the Tech. Specs.

At 0005 hours on July 8, 1991, the resistor on the 27-]1 relay was replaced
and tested satiefactory. Lebanon Relay commenced performing calibration
checks and determined that the "as found" setpoint values for relays 27-1 and
27-3 were within acceptable limite,

At 074% hours on July B, 1991, a Plant Review Group (PRG) meeting was held
to review this event. Based on the above event description, the PRG
concluded that Tech Spec 3.0.1. had been applicable during the period the
unit was in a condition that did not meet the operability requirements of
Tech, Spec. 3.5.1.1 (i.e,, 2011 hours to 2335 hours on Ju.y 7, 1991) due to
the inoperability of relays 27-1 and 27-3, Meanwhile, pending the results
of the test of relay 27-1, it had heen the judgement of plant personnel when
this event was initiated that the relays were operable and that only a test
circuit was affected. This judgement, as previously noted, wae based on a
misinterpretation of the vendor drawings.

Supplement 1 to NUREG 1022, “"Licensee Event Report System," states that entry
into Tech. Spec. 3.0.1 is reportable per 10 CFR 50.73, even If conditions are
corrected within the one (1) hour to initiate ehutdown, ®ince the plant ie
operating with a *“condition prohibited by the plant's Tech, Specs.”
Therefore, this event is reportable pursuant to 10 CFR $0.73 (a)(2)(1)(B) due
to the existence of a condition prohibited by TMI-1 Tech., Spec. LCO 3,5.1.1.
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1. Event Description (Cont'd.)

Also the PRG noted that the plant initiated actions per Tech. Spec. 3.0.1
would have required NRC notification per 50.72(b)(1)(4i)(A) (i.e., initiation
of plant shutdown required by Tech. Specs.). Althouygh no plant shutdown was |
initiated, the NRC Operations Center was notified of this event via the ENS |
phone at 1140 hours on July B, 1991, |
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. Root Cause of the Event !

Installation of the switchgear breaker requires personnel to use caution due
to the small clearance between the door-mounted relaye and the path .or
returning the breaker to its cubicle. Additionally, it was determined that
the “"radiue® of rotation of the reeistors described by the movement of the
door am it rotates on its hinges, potentially interferes with the
installation path of the "racking in" operaticn. Thus, the root cause of
this event is attributable to the physical configuration of the ewitchgear
cubicle and the lack of adequate caution by the personnel reinstalling
breaker 1SA-D2.

v, Component Failure Data

Relays 27-1 and 27-3 are type 27 high accuracy undervoltage relaye
manufactured by ASEA Brown Boveri, Protoctive Relay Division (model # ITE
27N).

V1. Automatic or Manually Initiated Safety System Regponges

None, since the relays remained in the untraipped etate.

VIiI. Assesement of the Safety Conseguences and Jmplicationg of the Event

Relays 27-1 and 27~3 are two (2) of the three (3) degraded grid voltage
relays on the 1D 4160V ES bus ("A" train of the ES electrical distribution
system). Three additional loss of voltage relays, 27-4 through 27-6, also
exist on the "A" train ES system. The "B" train was unaffected by this
event. Loes of voltage or degraded voltage ie sensed by two out of three
relays. If either a dejraded voltage condition or loss of the 4160V bus
voltage occurs, the diesel generator unit will be automaticallv ~~nnected to
its bus.

1f a degraded voltage condition occurred while relays 27~1 and 27-3 wire
inoperable, these 1elays would not have completed the locic necessary for the
1 associated diesel generator start and load shedding. Hcwever, the "A" train
loss of voltage relays and the entire "B" train ES electrical distribution
gystem were operable during this event. Therefore, the "A" train would have
functioned properly on a loss of voltage condition, and the "B" train would
have functioned properly for either a degraded voltage or loss of voltage
condition, This event did not adversely affected public health and safety.
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Erevious Evente of a Similer Nature

None .

Corrective Actione Planned

An envintering cvraluation of thig #veot e veling performed to determine the
appropriite changes .n order to minimize the potential for future ocourrence
ct this Lype event. Additionally, this event wii.: be reviewed with
approp® iate Operaticneg and Maintenance personnel concerning the methodology
for installing the switchgear bLreakeis.

The Energy Industry ldentification System (E118), System ldentification (81)
and Component Function Identification (CFl) Codes are incl Jed in
parentheses, "(S1/CFI)}", where applicable, as required by 10 CFR 60,73
(b)(2)(14)(F).
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