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Reactor Trip on Turbine Trip Due to Ground Fault
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On December 22, 1985, at 1749, the Unit I reactor tripped due to a turbine trip from 93%
power. The turbine trip was caused by a ground fault within a motor operated disconnect
(MOD) on the IB unit main power busline. The ground fault was due to burnt contact
" fingers" on the MOD. The ground fault resulted in the opening of both generator breakers
and the turbine tripped due to overspeed upon loss of load. The reactor automatically
tripped on turbine trip since reactor power was greater than 48%.

The unit was stabilized following the trip and the MOD was repaired. Evaluation of the
MOD failure will continue with the vendor. All systems responded properly to the reactor i

trip except one steam supply valve to the turbine driven auxiliary feedwater pump opened
too slowly. A subsequent stroke time test on the valve met the acceptance criteria.
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On December 22, 1985, at 1749, the Unit I reactor tripped due to a turbine trip from 93%
power. The turbine trip was caused by a ground fault within a motor operated disconnect
(MOD) on the IB unit main power busline [EIIS:EL]. The ground fault was due to burnt
contact " fingers" on the MOD. The ground fault resulted in the opening of both generator
breakers (EIIS:TB] and the turbine tripped due to overspeed upon loss of load. The
reactor automatically tripped on turbine trip since reactor power was greater than 48%.

Unit I was in Mode 1, Power Operation, at 100% power at the time of the incident.

BACKGROUND

The output of the Unit 1 main generator is delivered over an isolated phase bus which is
split into two identical parallel feeds (buslines). Two generatc - breakers (IA and IB)
permit the unit to feed on either or both parallel circuits or to be totally isolated if
necessary. Each of the two parallel circuits are connected to a main step-up trans-
former (lA and IB) which increases the generated voltage from 24 kilovolts (KV) to 230
KV. Two MODS are located in series with each generator breaker (one before and one
after the breaker). These disconnects are used for isolation during shutdown. They are
type SN-1, telescoping, disconnecting switches manufactured by General Electric.

Each busline and the generator isolated phase bus contain separate protection relaying.
Two trains of Generator Load Lockout Relays (86GLA and 86CLB) exist to trip both
generator breakers (lA and 1B) and all four MODS (these relays do not signal a turbine
trip). A Neutral Overvoltage Relay (59GN) detects excessive current thrcugh the genera-
tor neutral which is connected to ground. Excessive current in the neutral indicates a
ground fault on one of the phase buses. When relay 59GN detects a ground fault, a
signal is sent to initiate a Generator Load Lockout on both buses. The Generator Load
Lockout causes the opening of both generator breakers (IA and IB) and all four MODS.

The turbine overspeed trip is a protection feature which protects the turbine from
damage due to excessive centrifugal forces caused by overspeed. Two separate overspeed
trip devices exist - a mechanically operated type and an electrically operated type.
The overspeed trip setpoint is approximately 109% of the normal turbine speed of
1800 rpm.

DESCRIPTION OF EVENT

On December 22, 1985, at 1749, the IB busline, phase Y, transformer side MOD experienced
a ground fault. The ground fault was due to a breakdown of the conductor contact
" fingers". The cause for the breakdown has not been determined and is still under
investigation. The resulting heat caused deformation of the conductor to the point
where the conductor made contact with the grounded enclosure. The ground on Y phase
created a current path to the generator neutral resulting in excessive current through
the neutral. Relay 59GN detected the excessive current and initiated a Generator or
Load Lockout Relay (86GLA) actuation, sending a signal to trip both generator breakers
and all four MODS.
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When the generator breakers opened, a full load rejection was initiated. The reactor
began a runback and the control rods [EIIS:AA] started stepping inward. The steam dump
system [EIIS:50] was actuated in response to the total load rejection; however, the
turbine speed increased until the overspeed trip setpoint was reached, resulting in a
turbine trip. An automatic reactor trip occurred because of the turbine trip.
Appropriate actions were taken to stabilize the unit following the trip.

This is the second McGuire turbine trip / reactor trip resulting from a failure of an MOD.
The earlier failure occurred on October 3, 1983 on Unit 1.

A search of the Nuclear Plant Reliability Data System (NPRDS) revealed no failures of
MODS have been reported.

CORRECTIVE ACTIONS:

Immediate: Appropriate measures were taken to stabilize the unit following the
turbine trip / reactor trip.

Subsequent: The damaged components of the MOD were replaced.

Components constructed of copper instead of aluminum (due to better cur-
rent capabilities of the copper) were ordered for MODS.

Planned: Duke Power and representatives of General Electric of Canada (vendor)
will continue to evaluate the cause of failure of the MOD to determine
if any further actions are necessary.

SAFETY ANALYSIS:

Load was removed from the main generator as designed. The turbine tripped on overspeed
as a result of the loss of load. The overspeed protection system actuated as designed
to protect the turbine from overspeed. The reactor tripped on turbine trip above 48%
as designed.

Steam pressure peaked at 1162 psig in steam generator (S/G) "C". Two S/G PORV's opened
as designed, two did not (setpoints have been adjusted as necessary). Steam generator
level dropped to a minimum of approximately 4% in S/G "B" before recovering on auxiliary |
feedwater [EIIS:BA). Main feedwater was re-established approximately twelve minutes |

after the trip causing a jump in steam generator level (peaked at 43, 62.5, 39, and 48.5i
in S/G A, B, C, and D, respectively) and an increased primary cooldown.

Reactor power had decreased to approximately 93% at the time out the trip with the
pressure peaking at 2334 psig (nominal PORV setpoint 2333 psig, did not open). Post-trip
pressure dropped to 2018 psig before recovering. Temperature response was good decreas-
ing to the no-load target of 557 degrees before the main feedwater caused a cooldown to
550 degrees. This cooldown caused a drop in pressurizer level to 15.9% causing a let-
down isolation (setpoint 17%). Operators recovered level and continued recovery.

.
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Safety Injection was not initiated during this event. Emergency Diesel Generators were
not required. The only performance anomoly was that one steam supply valve to the
turbine driven auxiliary feedwater pump opened too slowly. The valve was subsequently
stroke time tested and met the acceptance criteria. Residual heat was 'emoved to the
condenser and atmosphere.

The loss of load event would be less severe from any other power level (less *;han 100%
initial power). The unit is designed to handle a full load rejection without tripping,
but did not do so. A loss of load at a lower power level may not have caused a trip.

The health and safety of the public were unaffected by this event.
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Document: Control: Desk
U.S. Nuclear Regulatory ~< nission
Washington, D.C. 20'35

Subject: McGuire Nt:' re ; t.: ;on, Unit 1
Docket No. 3r, y.,9

LER 369/85-Je

Gentlemen:

Pursuant to 10 CFR 50.73 Sections (a)(1) and (d), attached is Licensee Event
Report 369/85-38 concerning a reactor trip on turbine trip due to n grotind
fault. This event was considered to be of no significance with respect to
the health and safety of the public.

Very truly yours,

@k
Hal B. Tucker

JBD/j gm

Attachment

xc: Dr. J. Nelson Grace American Nuclear Insurers
Regional Administrator c/o Dottie Sherman, ANI Library
Region II The Exchange, Suite 245
U.S. Nuclear Regulatory Commission 270 Farmington Avenue
101 Marietta Street, NW, Suite 2900 Farmington, CT 06032
Atlanta, Georgia 30323

INFO Records Center Mr. Darl Hood
Suite 1500 U.S. Nuclear Regulatory Commission |
1100 Circle 75 Parkway Office of Nuclear Reactor Regulation {
Atlanta, Georgia 30339 Washington, D.C. 20555

M&M Nuclear Consultants
1221 Avenue of the Americas
New York, New York 10020

Mr. W.T. Orders
NRC Resident Inspector
McGuire Nuclear Station
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