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On September 15, 1997 the plant was operating at approximately thirty 

percent reactor power. At 1623 hours, the plant experienced an inadvertent 

automatic reactor trip when the logic for two out of four channels for low 

pressurizer pressure was completed. One channel was placed in trip as per 

procedure in order perform instrument channel testing in accordance with 

Technical Specifications. At that time, the logic relay for another channel 

was already effectively tripped due to a high resistance contact causing an 

insufficient voltage being applied to the corresponding reactor trip relay.  

After the trip, the relay with the high resistance contact was replaced.  

Voltage drops across contacts on reactor protection relays were measured, 

relay contacts were cleaned and found to be acceptable. Review of the plant 

trip identified that other protective equipment responded as designed after 

the trip. Corrective action to preclude future similar events will be 

developed by engineering to include a preventative maintenance program for 

reactor protective relays. The event had no affect on the health and safety 

of the public..
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DESCRIPTION OF EVENT 

On September.15, 1997 the plant was operating at approximately thirty 

percent reactor power, at 200 MWe and at normal reactor coolant (AB)} 

pressure and temperature. At 1619 hours, Instrumentation and Control (I&C) 

Technicians commenced a surveillance test , 3PT-Q95, "Pressurizer Pressure 

Analog Functional Test.". In order to test each pressurizer low pressure 

analog channel the test-requires placing the channel in trip. This places 

a channel in a trip condition for each of the two reactor protection logic 

trains {JC}. At 1623 hours, when an analog channel was placed in trip, the 

plant experienced an-inadvertent automatic reactor trip. Operators 

responded to the trip using emergency operating procedure E-0, "Reactor 

Trip or Safety Injection.", 

The plant protective equipment responded to the trip as expected. Rods 

{AA} inserted fully and auxiliary feed water pumps {BA} started. No safety 

injection actuation {JE} occurred nor was one required. At 170.0 hours, 

when RCS average temperature reached approximately 540 degree F, operators 

closed main steam isolation valves {SB} and RCS temperature stabilized at a 

normal temperature of 547 degree F. Offsite power {EB} remained available 

during the event. The plant was maintained stable in the hot shutdown 

condition.  

At 1747 hours, a n on-emergency four-hour report (Incident Log No. 32930) 

for the reactor trip was made to the NRC Operations Center in accordance 

with 1OCFR5O.72(b) (2) (ii). At that time, the cause of the reactor trip was 

unknown. As a follow-up, on September 18, 1997, at 1503 hours, NYPA made a 

supplemental report for Incident Log No. 32930 to the Operations Center for 

this event to provide the cause of the trip.
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CAUSE OF EVENT 

An investigation of the reactor protection circuitry disclosed that there 

was a.,reactor protection logic relay contact with high contact resistance.  

When the channel being tested was placed in trip for testing it opened 

select contacts in the train B trip matrix. 'These opened contacts in 

combination with the high resistance-contact caused insufficient voltage to 

the corresponding reactor trip relay. Therefore, the two of four logic 

matrix was completed for train B causing reactor trip breaker B to open 

resulting in a reactor trip from train B. Only one contact had high 

resistance, therefore there was no indication to the operator or I&C 

technicians of the high resistance condition prior to the trip.  

A contributing cause to the event was that cleaning reactor protection 

relay contacts wad not a preventative maintenance activity.  

CORRECTIVE ACTIONS 

I&C replaced the relay that had the high resistance contact.  

I&C functionally checked reactor protection relays in both logic trains by 

energizing and de-energizing their relay coil. Voltage across the reactor 

trip relay coils was monitored as relays were cycled. This provided 

indication of any voltage drop across the remaining closed contacts in the 

logic circuit. The results of this testing showed that the voltage drop 

across the contacts was up to one volt (2 cases), which was within the 

acceptance criteria. This was determined to be satisfactory when compared 

to the drop out voltage for the reactor trip relay. This testing 

effectively verified that approximately 400 relay contacts from 

approximately 200 relays were satisfactory. The relay contacts were 

cleaned using an electronic spray cleaner. The relays and associated 

contacts were found to function satisfactorily. The relay contacts were 

determined to be clean based on the voltage drop measurements.
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CORRECT IVE ACTIONS, Continued 

I&C performed an inspection of the safety injection logic relays 

(approximately 120). This-inspection found these relays to be 

satisfactory.  

I&C reviewed the failure history of these type of relays and found no 
indication that there is a set failure pattern associated-with previous 

relay failures. Failures were found to be due to contact degradation or 

coil failure and were random in nature.  

I&C Engineering will develop a preventative maintenance program for reactor 

protection relays. This will be completed by May 15, 1998, in time for 

implementation during the next refueling outage (RO-lO). This outage is 

planned for 1999.  

I&C will implement the reactor protection preventative maintenance program 

during the next refueling outage (RO-lO). This outage is planned for the 

latter part of the year 1999.  

ANALYSIS OF EVENT 

The event is reportable under lOCFR5O.73 (a) (2) (iv) for an automatic reactor 

trip. A review of the past two years for similar reactor trips where 

protective electrical equipment contributed to the event identified LER 97

005-00, Manual Reactor Trip Initiated due to Overpower Delta T Channel 

Signal and Turbine Runback caused by a Foxboro bistable failure.  

SAFETY SIGNIFICANCE 

This event had no effect on the health and safety of the public. The 

reactor trip occurred as designed and no safety injection actuation 

occurred. If the plant was operating at full power, it is expected that 

the systems would respond as designed and safe shutdown of the plant would 

occur as it did in this event.
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