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On June 24,1998, with the unit at cold shutdown, an engineering analysis being performed in support 
of design reviews identified that the feedwater isolation actuation logic surveillance test procedures did 
not individually test the four parallel auxiliary relay contacts that actuate feedwater isolation. On June 
25, 1998, engineering analysis identified that surveillance test procedures did not test the turbine trip 
logic relay contact input to the Reactor Protection System. Following these discoveries, an extensive 
investigation of the plant surveillance test procedures was undertaken. This investigation identified other 
parallel relay contacts that are not individually tested. This investigation also identified the lack of 
verification of the following: a) an auxiliary relay associated with the low steam generator level logic 
input for starting the auxiliary feedwater pumps; b) automatic clearing of the low pressurizer pressure 
safety injectionblock; c) wiring between the intermediate range bistables and the reactor trip relays; d) 
reactor coolant pump breaker control circuitry for the underfrequency reactor trip. Except for c) and d), 
the applicable surveillance test procedures were revised and the required testing of the safety-related 
logic circuits was successfully performed in accordance with Generic Letter 96-01 prior to retuming the 
unit to service following the 1998 maintenance outage.  

The root causes of this event are: a) the lack of reevaluation of contractor work following the issuing 
of GL 96-01 and the subsequent workshop with the NRC and b) insufficient oversight of the contractor's 
first GL 96-01 review. Oversight responsibilities will be reinforced with cognizant personnel.  
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PLANT AND SYSTEM IDENTIFICATION: 

Westinghouse 4-Loop Pressurized Water Reactor 

IDENTIFICATION OF OCCURRENCE: 

Deficiencies Identified in Surveillance Procedures for Testing of Safety-Related Logic 

EVENT DATE: 

June 24, 1998 

REVISED REPORT.DATE: 

July 26, 1999 

REFERENCES: 

Condition Identification and Tracking System (CITRS) Nos. 98-E05426, 98-E05476, 98-E05894, 98
E06147, 98-E06209, 98-E06242, 98-E06303, 98-E06306, 98-E06287 and 98-E06421 

Condition Reporting System (CRS) Nos. 199900403 and 199900459 

PAST SIMILAR OCCURRENCE: 

None.  

DESCRIPTION OF OCCURRENCE: 

On June 24, 1998, with the unit at cold shutdown, an engineering analysis being performed in support 
of design reviews identified a deficiency in the plant's response to Generic Letter (GL) 96-01. The 
feedwater isolation actuation logic surveillance test procedures did not individually test the four parallel 
auxiliary relay contacts that actuate feedwater isolation. On June 25, 1998, engineering analysis 
identified that surveillance test procedures did not test the turbine trip logic relay contact input to the 
Reactor Protection System. Following these discoveries, an extensive investigation of the plant 
surveillance procedures was undertaken. On July 9, 1998, parallel auxiliary relay contacts in the 
containment ventilation isolation actuation logic were found to be not individually tested by the existing 
surveillance test procedures. On July 19, 1998, this investigation identified the lack of verification that 
the low pressurizer pressure safety injection block automatically clears.  
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DESCRIPTION OF OCCURRENCE (con't.) 

On July 21, 1998, this investigation identified the lack of verification of actuation of an auxiliary relay 
associated with the low steam generator level logic input for starting the auxiliary feedwater pumps, 
and also identified parallel auxiliary relay contacts that are not individually tested in the 480V bus 
"blackout with safety injection" or "blackout with unit trip and no safety injection" logic. Further, 
independent verification of parallel contacts with the resulting operation of redundant solenoids from 
each of these was discovered to be lacking in the main steam isolation valve surveillance test. On 
July 24, 1998, this investigation identified incomplete wiring verification between the logic matrices 
and safety injection master relays in the monthly safeguards actuation logic test.  

Following the return of the plant to power from a maintenance outage in September 1998, the 
investigation of the plant surveillance test procedures and the systematic comparison of the 
schematic and wiring diagrams with these test procedures continued. On January 19, 1999, 
reviewers observed that the test of the under-frequency reactor trip did not include the Reactor 
Coolant Pump (RCP) breaker control circuit. The underfrequency relays were tested, but the output 
contacts of these relays in the RCP breaker trip circuit were not tested. Also, the RCP breaker 
contacts that input the Reactor Protection System (RPS) logic were not tested. On January 21, 
1999, the reviewers also found that the wiring between the intermediate range monitor bistables 
and the reactor trip logic relays was not tested.  

ANALYSIS OF OCCURRENCE: 

GL 96-01 required a review and comparison of safety-related logic circuit electrical schematic 
drawings and plant surveillance test procedures for Technical Specification compliance and 
adequate coverage of segments of the logic circuitry, and modification of surveillance procedures 
as necessary for complete testing to comply with Technical Specifications. These actions were 
reported as completed in a July 25, 1997 letter from Con Edison to the NRC, "Proposed Test 
Procedure Changes Resulting from Reviews Performed in Accordance with Requested Action of 
Generic Letter 96-01: Testing of Safety-Related Logic Circuits." The test deficiencies listed in the 
Description of Occurrence section above identify additional portions of the safety-related logic 
circuits that were not adequately covered in the surveillance procedures to fulfill the Technical 
Specifications (TS) as detailed in GL 96-01. These test deficiencies resulted in the plant being in a 
condition prohibited by TS and in an unanalyzed condition, and this is reportable under 
1 OCFR5O.73(a)(2)(i)(B) and 1 OCFR5Q.73(a)(2)(ii). The plant operated at power for approximately 
three months under the above conditions following the required implementation of 'GL 96-0 1 
(resolution of testing deficiencies identified through GL 96-01 had been required prior to returning 
the unit to service following the 1997 refueling outage).

NRC FORM 366A (6-1 998)
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ANALYSIS OF OCCURRENCE (con't.): 

The GL 96-01 investigations identified 46 discrepancies that required evaluation and disposition.  
Some discrepancies involved drawing or procedure variations and were resolved without further 
testing. Other discrepancies involved alarms and internal redundancies that did not impact the 
attainment of the safety function with the untested components assumed to be failed. For most of 
these cases, the tests were enhanced to include the alarms and internally redundant components 
and wiring.  

Untested portions of the logic circuits, which could have potentially resulted in noncompliance with 
Technical Specifications or adversely impacted the attainment of a safety function, found during the 
1998 maintenance outagewere tested prior to returning the unit to service in September 1998. This 
testing demonstrated that the logic circuits were fully operational. As a result, the testing 
deficiencies identified after the July 1997 GL 96-01 submittal had minimal safety significance. For 
the two items identified after September 1998 that could potentially have had an impact on the 
attainment of a safety function, operability determinations justified delaying testing until the next 
plant shutdown of sufficient duration (up to the 2000 refueling outage).  

The operability determination for the underfrequency reactor trip included an inspection of the 
untested underfrequency relay contacts in the circuit, which were found to be clean with no 
evidence of pitting. Actuation of the underfrequency relays is presently tested quarterly. With two 
parallel underfrequency relay contacts providing a trip input for each RCP breaker, failure to initiate 
an RCP breaker trip on underfrequency is unlikely. Preventative maintenance that included 
electrical tests and mechanical inspections was performed on the four RCP breakers in May 1997.  
Observations that tripping the RCP breakers initiates a reactor trip signal have been made.  
Although these observations are undocumented, such an observation was displayed in the plant 
computer in July 1997. The likelihood of an underfrequency event on the Con Edison grid is remote.  
Voltage would most likely drop before frequency. Undervoltage would provide a direct reactor trip.  
The direct undervoltage reactor trip is presently fully tested. The undervoltage reactor trip is 
assumed to occur instantaneously, while the underfrequency trip occurs a few seconds later in the 
safety analysis and is a backup to the undervoltage reactor trip. The intermediate range monitor 
reactor trip is blocked when the plant is at full power, and the untested portions of the circuit are not 
required at full power. The intermediate range monitor reactor trip is set at 25% power, and by 
design the block can be initiated above 10% power. On April 1, 1999, with the unit at 99% power, 
an observation of the trip status lights indicated continuity of the trip path from the bistables to the 
reactor trip logic relays. The reactor trip was blocked as designed, since the bistables were tripped 
at that power level. In the safety analysis, the intermediate range monitor reactor trip is a backup to 
the power range high flux, low level reactor trip which is presently fully tested. Therefore, the safety 
significance of not testing the underfrequency and intermediate reactor trip until next plant 
shutdown of sufficient duration is minimal.
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CAUSE OF OCCURRENCE: 

The initial review of the surveillance test procedures' electrical schematic drawings was done by a 
contractor from August to December of 1995, which was prior to the formal release of GL 96-01 by 
the NRC. The scope of this review was limited to the reactor protection and engineered safety 
features electrical schematic drawings with supporting emergency diesel generator (EDG) load 
shedding, sequencing and undervoltage drawings. The plant surveillance test procedures were 
compared to these drawings to demonstrate whether or not the circuits shown on these drawings 
were adequately covered. Surveillance test procedures reviewed for the Reactor Protection System 
included the monthly tests for the bistable output logic, the logic relay matrices and the reactor trip 
breakers. Surveillance test procedures reviewed for the Engineered Safety Features included the 
monthly tests for the bistable output logic and the logic relay matrices and the refueling interval 
tests for master and auxiliary relay actuation and valve and motor load sequence logic. Surveillance 
test procedures reviewed for the Blackout and Degraded Voltage Logic included undervoltage and 
degraded voltage relay and auxiliary relay logic. This scope was based on Con Edison's initial 
interpretation of the NRC's draft of GL 96-01 which was released by the NRC to the Federal 
Register on May 22, 1995.  

The contractor's report was received by Con Edison in December 1995. This report included 
marked drawings illustrating surveillance test boundaries and marked test procedures as well as 
written accounts of anomalies identified during the review. The anomalies included editorial issues 
as well as test deficiencies. Con Edison reviewed the contractor's report and from this report 
determined that several test procedure revisions and one modification were required to achieve 
compliance with GL 96-01 (as was reported in the July 25, 1997 letter to the NRC). The NRC issued 
GL 96-01 on January 10, 1996, and on March 19,1996 the NRC held a workshop with the industry 
concerning GL 96-01. On March 27, 1996 the NRC issued a letter summar izing the GL 96-01 
workshop, which included questions from the industry and answers from the NRC on interpretation, 
applicability and extent of scope of GL 96-01. Although Con Edison continued reviewing the 
contractor's report, no reevaluation of the scope of the contractor's review was done following the 
issuing of GL 96-01 and the subsequent workshop. The contractor was requested to reevaluate its 
review after test deficiencies were identified in June and July of 1998.  

The root causes of the inadequate surveillance test procedures are the following: 

There was no effort by Con Edison to reevaluate the contractor's work or compliance with GL 
96-01 following the issuing of GL 96-01 and the subsequent industry workshop.  

* Con Edison oversight of the contractor's first GL 96-01 review was insufficient.
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CORRECTIVE ACTION: 

Following the discoveries of inadequately tested safety-related logic circuits in June 1998, an 
extensive investigation of safety-related logic circuit plant surveillance procedures was undertaken.  
This investigation included parallel logic and relay contacts, interlocks, bypasses, inhibit circuits, 
control switches and other contacts in the safety-related logic circuits. Untested portions of logic 
circuits, which could have potentially resulted in noncompliance with Technical Specifications or 
adversely impacted the attainment of a safety function, found during the 1'998 maintenance outage 
were satisfactorily tested prior to returning the unit to service in September 1998. The Applicable 
surveillance test procedures have been revised where appropriate to include provisions for testing 
all portions of safety-related logic circuits consistent with GL 96-01. The procedure that governs 
responses to NRC correspondence was revised to assure that, prior to submittal, responses fully 
address actions requested by the NRC.  

Following the retumn of the plant to power from the maintenance outage in September 1998, the 
investigation of the plant surveillance test procedures and the systematic comparison of the 
schematic and wiring diagrams with these procedures continued. On the two items identified after 
September 1998, operability determinations were performed to determine whether a deferral of 
testing until the next outage was warranted. The surveillance test procedures for these two items 
are being revised to cover all portions of safety-related logic circuits in accordance with GL 96-01.  
Such testing will be performed during the next plant shutdown of sufficient duration and no later 
than the end of the 2000 refueling outage.  

Further corrective action will: 

* Review and enhance the Engineering implementing procedures that provide for control of 
Engineering contractors to assure that personnel responsible for contractor oversight are 
given proper guidance, and by September 30, 1999 reinforce this guidance with Engineering 
personnel responsible for contractor oversight.  

* Assure, prior to the start of the 2000 refueling outage, that those safety-related logic circuit 
surveillance tests that address compliance with GL 96-01 are identified.
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