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On January 8, 1998, during the performance of Unit 1 Train B reactor protection system (RPS) and engineered
safety feature (ESF) reactor trip breaker and solid state protection system (SSPS) automatic trip/actuation logic
functional testing, it was discovered that several master relay (MR) covers located inside the SSPS logic cabinet
were broken. A master relay actuates slave relays and/or provides control board annunciation or cross train
tripping. Inspection of Unit 1 and Unit 2 MR covers commenced on January 10, 1998 and completed on January
11, 1998. The results of the inspection identified 6 MRs for Unit 1 Train A, 9 MRs for Unit 1 Train B, 18 MRs for
Unit 2 Train A and § MRs for Unit 2 Train B that were unacceptable.

This event is being reported pursuant to the requirements of 10 CFR 50.73(a)(2)(ii) as a condition outside the
plant’s design basis. The cause of condition is the past practice of removing the MR covers to perform time
response testing. The practice of removing the covers to perform time response testing was discontinued in 1988,
All unacceptable SSPS MRs were replaced.

An evaluation of the actual forces experienced during a safe shutdown earthquake and the probability of malfunction
associated with this event determined that there was no significant safety consequence to the plant or the health and
safety of the public as a result of the subject condition.
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Conditions Prior to Event
Unit 1 Mode 5, Cold Shutdown
Unit 2 Mode 5, Cold Shutdown

Description of Event ‘

On January 8, 1998, during the performance of Unit 1 Train B Reactor Protection System (RPS) and Engineered
Safety Feature (ESF) reactor trip breaker and solid state protection system (SSPS) automatic trip/actuation logic
functional testing, it was discovered that several master relay (MR) covers located inside the SSPS logic cabinet
were broken. A master relay actuates slave relays and/or provides control board annunciation or cross train
tripping. Inspection of Unit 1 and Unit 2 MR covers commenced on January 10, 1998 and was completed on
January 11, 1998. The results of the inspection identified 6 MRs for Unit 1 Train A, 9 MRs for Unit 1 Train B, 18
MRs for Unit 2 Train A and 5 MRs for Unit 2 Train B that were unacceptable as the covers were not adequately
secured. On January 12, 1998, actions were intiated to replace the unacceptable relays.

On January 12, 1998, a letter from Westinghouse dated May 10, 1988 was found. This letter contained a direct
reference to the MR cover problem. The letter documents discussions (circa March 1988) between a
Westinghouse Training instructor and the Cook plant's Technical Engineering Department Superintendent
regarding pulling off MR covers and manually actuating the MR for time response testing. The letter states that
the practice of removing the covers for testing purpose at Cook had been discontinued. The letter continues
with an assessment by Westinghouse that the covers in no way affect the seismic response of the relay as long
as the covers stay in place. The letter states that if loose covers are found they should be replaced or secured
with a suitable epoxy. The letter summarizes that the relays are to be inspected and verified to not be loose.
No evidence can be found to suggest the relays were inspected and verified not to be loose for that time frame
(Spring/Summer 1988).

Replacement of the unacceptable Unit 1 MR covers was completed on January 25, 1998, and the Unit 1 SSPS
trains were declared operable at 1028 hours the same day. Replacement of the unacceptable Unit 2 MR covers
was completed on January 31, 1998, and Unit 2 SSPS trains were declared operable at 1100 hours the same
day. Additional inspections of those relays removed from the SSPS cabinets indicated no electrical degradation
of the relays or cracks in the relay base material. The degradation found consisted of damage to the relay
cover hold down holes and to the cover hold down catches on the relay base.

During the investigation of this event, consideration was given to other relays used throughout the plant with
regard to the reported problem; no other similar condition was identified.

Cause Description
The cause of the degraded condition is the inappropriate actuation technique used on the master relays for

Technical Specification time response testing through June 1988. A contributing factor is that no evidence could
be found that action was taken in 1988 to inspect the relays and either repair or replace the relays once the
inappropriate actuation technique was discontinued.
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Analysis of Event
This event is being reported pursuant to the requirements of 10 CFR 50.73(a)(2)(ii) as a condition outside the
plant's design basis.

Investigation into the degraded MR covers demonstrated that some of the SSPS MR covers located in“the
control room are susceptible to being loosened and becoming loose parts during an earthquake that imparts 12
g of acceleration to them, which is 50 times the acceleration experience during a safé shutdown earthquake
(SSE).

The maximum control room floor peak acceleration during a SSE is 0.236 g, which is rounded up to 0.24 g. The
MRs are mounted on the SSPS panel in two rows. One row is approximately 1 foot off of the floor and the other
is elevated about 16 inches above the control room floor.The panels within which these relays are mounted do
not exhibit any resonances in the low-frequency range below 33 Hz corresponding to the energy input of an
earthquake. For this reason, no significant magnification of the acceleration signal would be expected within the
16 inches of elevation from the floor input level. The relays would, therefore, not be expected to experience
acceleration significantly different from ~0.24 g. This is far less than the 12 g for which the testing was
designed and would, therefore, result in far fewer relay covers being loosened than indicated in the results of the
test. Therefore, the risk to relay operability is far less than indicated by the results of this test.

The MR covers weigh less than 6 grams. The covers on the top row will fall 4 inches before reaching the
elevation of the bottom row of relays. To cause a malfunction, the cover would have to contact the relay fingers
with enough force to displace them or would have to “jam" itself into the lower relay. This would be even less
likely if the lower relay was still covered. A 6 grams mass falling 4 inches would not provide enough force to
have any significant effect on the relay. The relay covers are designed such that none of the dimensions afford
- an opportunity for the cover to be “jammed” in a relay as it fell. Based on this, the likelihood of an SSE affecting
the operability of the SSPS system is not significant.

For the period that the as-found condition clearly existed, 1988 to 1998, no earthquakes of the SSE magnitude
have occurred. Therefore, there was no actual safety consequence as a result of this condition. If we assume
that any SSE at Cook Nuclear Plant introduces the potential of a failure of one or more SSPS relays. The
design ground acceleration value of a Safe Shutdown Earthquake for the Cook Nuclear Plant is 0.2 g.

According to the Cook Plant Probabilistic Risk Assessment, the frequency of an earthquake in the range of 0.1 g
to 0.25 g is 5.76E-05 per year. This figure conservatively includes earthquakes which are below and slightly
above the SSE ground acceleration level of 0.2 g. Therefore, the cumulative risk to Cook Nuclear Plant is
conservatively calculated to be 5.76E-04 over the 10 years for which this condition clearly existed. This is the
cumulative frequency for a potential malfunction as a resuit of these covers being loosened during a seismic
event over a ten-year period. This frequency is one to two orders of magnitude less than the numbers used for
relay failures in the current revision of the Probabilistic Risk Assessment. Therefore, this frequency would not
significantly affect the core damage frequency over this period.

Based on the above evaluation, there was no significant safety consequence to the plant or the health and
safety of the public as a result of the subject condition.
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Corrective Action

All master relays which had been discovered in an unacceptable condition were replaced. The actions that lead
to the unacceptable condition were discontinued in 1988. This event will be reviewed with.maintenance workers
and their first line supervisors, as they may have cause to know of other similar long standing material condition
deficiencies.

Failed Component Identification ) .
C.P. Clare & Co., model number GP1R21D3000

Previous Similar Events
None







