Narthem States Power Company
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December 21, 1990 Report Rogquired by
10 CFR Part 50, Section 50,73

Director of Nuclear Reactor Regulation
V.6, Nuclear Regulatory Commission
Attn: Docuinent Control Desk
Washington, DC (0555
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',','C,- ‘O,’) D;’R'(')()

Reactor Trip Caused by Inadequate Design

of Medn Cenexator Bus Duct Cooling Systew

The Licensee Event Report for this occurrence is attached,

This event was reported via the Emergency Notification System on November 21,
1990 and this report satisfies the reporting requirements of 10 CFR Part 50
Section 50 46

Flease contact us 1{ you regqulire additional information related to this event
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ftyThomas M Parker
/ Manager
| Nuclear Support Services

¢! Repional Administrator - 111 RNRC
Sr Resident Inspector, NRC
NRR Project Manager, NRC
MPCA
Attn: Dr J ¥ Ferman
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On November 21, 1990, Unit 1 was at 100% power. At about 1540 an operator
making rounds of the turbine building noticed that No, 11 Bus Duct Cooling Fan
was not running and that its supply breaker had tripped. He notified the
Control Room of his findings, and he was then instructed to start No. 12 Bus
Duct Cooling Fan to re-establish the flow of cooling aiy through the generator
bus ducts., When No. 12 Bus Duct Cooling Fan was started at 1545, the main
generator tripped, resuiting in a turbine trip/reactor trip.

The turbine bullding operator had determined that there was no bus duct
cooling fan running, but bus duct temperature appeared normal. Actual bus
duct temperature was highly elevated, but the temperature sensors are located
in the bus duct cooler suction duct such that representative ous duct
temperature ls not sensed if a fan 1s not running., When the standby fan was
started, hot air in the bus ducts was drawn inte the suction duct and past the
temperature sensors, which then initiated a generator trip on high temperature
of 85°C.

An Investigation was begun and the cause of the trip was determined. The unit
was veturned to service at 1541 the next day.
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EVENT DESCRIFTION

On November 21, 1990, Unit 1 was at 100% power. At about 1540 an operator
making rounds of the turbine bullding noticed that No. 11 Bus Duct Cooling Fan
was not running and that its supply breaker (EI1§ Component Identifier BKKR)
had tripped., He notified the Control Room of hisg findings, and he was then
instructed to start No. 12 Bus Duct Cooling Fan (E11S8 Component ldentifier
FAN) to re-establish the flow of cooling air through the generator bus ducts
(E115 Component ldentifier DBUC). When No. 12 Bus Duct Cooling Fan was
started at 1545, the main generator {EIIS Component Identifier CEN) tripped,
resulting In a turbine trip/reactor trip.

The turbine building operator had determined that there was no bus duct
cooling fan rumning, but bus duct temperature appeared normal. Actual bus
duct temperature was highly elevated, but the resistance temperature detectors
(RTD) are located in the bus duct cooler suction duct (See attached figure)
such that representative bus duct temperature is not sensed if a fan is not
running. When the standby fan was started, hot air in the bus ducts was drawn
inte the suction duct and past the resistance temperature detectors, which
then inftiated a generator trip on high temperature of 85°C

An {nvestigation was begun and the cause of the trip was determined. The
supply breaker for No. 11 Bus Duct Coelin; Fan was replaced and the fan was
restored to service at 1000 on November 22, 1990. All of the Unit 1 iscphase
bus work was {nspected from the generator transformer to the generator
disconnect, no damage was found. Additionally all insulators on the Unit 1
isophase bus work and the bushing to bus connection at the Unit 1 main station
auxiliary transformer were inspected and no damage was found,

There were several secondary effects of the trip on balance-of-plant systems:

- One contrel rod position indlcator did not decrease to zeroc following the
reactor trip. The rod position ind.cator dropped te 22 steps and the rod at
bottom light did not light., The signal conditioner card contacts were
cleaned, the card was reseated and minor zero adjustment was made. The rod
position indicator was returned to service at 2048 on November 21,

« One main feedwater pump suction relief valve lifted and leaked after
closing. The valve was replaced and a new relief valve was tested and
installed. The valve was returned to service at 2229 on Novembev 21.
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- One feedwater heater developed a gasket leak due to the slight water hawomwer
resulting from the unit trip. The feedwater heater head bolts were
retorqued to eliminate the leakage. The feedwater heater corrective actlions
were completed on November 21.

« One NIS intermediate range detector did not respond properly. The detector
was replaced and tested. The detector was returned to service at 0906 on
November 22,

« One main feedwater pump could not be restarted due to a relay misoperation.
The relay contacts were cleaned and the relay was inspected; no further
problems were found, The relay was returned to service at 1930 on
November 22.

« The turbine turning gear did not automatically engage because a bearing oil
pressure sensing line was plugged and because of a bad circuit cacd in the
electro-hydraulic control system. The turning gear was manually engaged
approximately 2 1/2 hours following the trip. Corrective actions with
respect to the plugged sensing line and failed circuit card were completed
after the restart of the unit.

The unit was returned o service at 1541 on November 22, 1990,
CAUSE OF THE EVENT

Cause of the event is inadequate design of the bus duct cooling control
system,

Installed resistance temperature detectors in the ductwork are used to:

1. Provide a high temperature aiarm of 62°C and start the standby bus duct
cooling fan, and

2. Trip the main generator on a high temperature of 85°C

Unfortunately, placement of ths bus duct temperature sensors is such that they
do not reflect actual temperature in the bus ducts when no fan is running, and
there is no annunciation of electrical fallure of a running fan. See attached
Flgure.

Failure of its supply breaker resulted in the loss of No. 11 Bus Duct Cooling
Fan.
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