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During a review associated with NRC Generic Letter (GL) 96-01, “Testing of Safety-Related
Logic Circuits,” ANO-1 personnel discovered that Reactor Protection System (RPS) channel
trip relay contacts used in breaker output logic circuits had not been tested in all
pessible combinations during monthly surveillance testing required by Technical
Specifications. Proper actuation of the relays was being verified but not actuation of
all contacts from those relays. Testing was performed within the limits of Technical
Specification 4.0.3 and verified that all previously untested contacts functioned
properly. If all the untested contact combinations were to have failed, a reactor trip
would have been prevented only if one channel was bypassed and a channel trip relay failed
to actuate in ancther channel. The root cause of this condition was attributed to
inadequate surveillance testing procedures. The test method had not changed since
procedures were developed in 1974. Appropriate procedures were changed to require testing
of all possible contact combinations. A review of RPS and Engineered Safety Features
Actuation Systems of both units will be performed as requested by GL 96-01. This
condition was determined not to exist in the procedures used for testing the corresponding
ANO-2 system.
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A

Plant Status

At the time this condition was discovered, Arkansas Nuclear One Unit 1 (ANO-1) was operating in
steady-state conditions at approximately 100 percent power.

Event Description

On March 8, 1996, ANO-1 determined that Reactor Protection System (RPS) [JC] channel trip relay
contacts used in breaker output logic circuits had not been tested in all possible combinations during
monthly surveillance tests required by Technical Specifications.

Generic Letter (GL) 96-01, “Testing of Safety-Related Logic Circuits,” was issued by the Nuclear
Regulatory Commission to request a review of the adequacy of surveillance testing methods to ensure that
all portions of logic circuits are tested to fulfill Technical Specification requirements. During the review
associated with GL 96-01, ANO-1 personnel identified a deficiency in the monthly surveillance testing
procedures. The RPS coincidence logic is designed 10 open the Control Rod Drive (CRD) [AA] trip
breakers when any two of the four channel trip relays deenergize. Six combinations are possible: AB, AC,
AD, BC, BD, and CD. The RPS monthly surveillance tests were found to be testing only three
combinations in each channel. In channel A, combinations AB, AC, and AD were being tested. In
channel B, combinations AB, BC, and BD were being tested. In channel C, combinations AC, BC, and
CD were being tested. In channel D, combinations AD, BD, and CD were being tested.

ANO-1 entered Technical Specification 4.0.3 at 2018 hours on March 8, 1996. This allowed a delay of
the actions required by Technical Specification 3.0.3 for up to 24 hours in order to complete the required
testing. RPS trip logic testing began at 2154 hours. Testing on all four RPS channels was satisfactorily
completed at 0005 hours on Mar:h 9, 1996. The previously untested contacts all functioned correctly.

Root Cause

A review of the RPS channel test procedure revisions indicated that the coincidence logic testing
methodology had not changed since the original procedure development and review in early 1974, The
supervisor’s approval of the original draft of the procedures indicated that the procedures had been
checked for conflicts with the Technical Specificaticns and none were found. The ANO-1 Technical
Specifications do not contain any discussion of the basis for this test. The root cause of this condition is
attributed to inadequate surveillance testing procedures. Since the oversight in procedure development
occurred 22 years earlier, a more definitive root cause could not be determined.
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Corrective Actions
Immediate actions were taken that verified operability of the RPS as described above.

A review of the test methods used for the corresponding ANO-2 system determined that this condition is
not applicable.

The four RPS monthly test procedures were changed to require testing of all possible combinations of trip
coincidence logic.

A review of the RPS and Engineered Safeguards Actuation Systems (ESAS) [JE] will be performed as
requested by GL 96-01. The review will be completed on the schedule requested by the GL, currently
estimated to be March 20, 1998, for ANO-1 and April 11, 1997, for ANO-2.

Safety Significance

A review of previous Licensee Event Reports revealed no instance of the ANO-1 RPS failing to trip upon
receipt of a trip signal. If all the untested contact combinations were to have failed, a reactor trip would
have been prevented only in the case where a channel was bypassed and a channel trip relay failed to
actuate in another channel. The RPS monthly tests had been verifying, based upon indicating lamps in
each RPS channel, that all relays involved in the coincidence logic deenergized when required.
Furthermore, the untested combinations all performed as expected when testing was performed. For these
reasons, this condition is judged to have minimal safety significance.

Basis for Reportability

Technical Specification Table 4.1-1, item 1, requires that a monthly surveillance test be performed for
“Protective Channel Coincidence Logic.” Since the ANO-1 surveillance procedures did not verify proper
actuation of all contacts associated with channel trip relays, operability of those circuits had not been
adequately verified This condition was determined to be an operation prohibited by Technical
Specifications reportable in accordance with I0CFR50.73(a)(2)(i)B).
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G. Additional Information

Inadequate surveillance testing of contacts in circuits in ESAS components was reported in Licensee
Event Reports (LERs) 50-313/94-003-01 (letter 1CANO019501) and 50-368/94-004-00 (letter
2CAN119401). As part of the corrective actions for these conditions, a task force elected not to expand
the scope of the review to other systems. Reasons for not reviewing RPS testing included the perception
that identified problems were isolated to circuit breaker logic, protective instrumentation design
specifications being better defined to support test development, and fewer industry problems related to
protective instrumentation testing. There have been no similar events involving the RPS systems of either
unit that were reported as LERs.

Energy Industry Identification System (EIIS) codes are identified in the text as [XX].

NRC FORM 366A (5-92)



