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On December 8, 1987, while the plant was operating at 100% power, Wisconsin Public 
Service Corporation (WPSC) was advised by another utility of a concern regarding the 
premature failures of certain relays in Foxboro 62H controllers. These same relays 
were installed at KNPP as part of an overall controller refurbishment project for 
both the reactor protection (RPS) and plant process control systems. Included in the 
scope of refurbishment is the changeout of a non-hermetically sealed relay to a her
metically sealed unit to eliminate failures caused by contact corrosion.

The investigation into the cause of the relay failures is not complete; however, ini
tial investigations strongly suggest that the relays failed due to an overvoltage con
dition. Presently, the voltage across both the originally installed and the recently 
installed replacement relays is higher than their rated voltage. However, the oriqi
nal relays do not appear as susceptible to premature failures.  

Although the replacement relays are susceptible to premature failure, they are 
operable and capable of performing their safety related function. Periodic sur
veillance testing provides continued assurance of relay operability. In addition, a 
letter which identifies the systems which use the 62H controller and provides con
tingent instructions has been made required reading for all operators.  

Final corrective actions are still being investigated. However, a solution to 
resolve the RPS circuitry concerns, as a minimum, is expected to be implemented 
during the next refueling outage in March of 1988.  

This report is submitted to supplement the 10CFR 21 report which Foxboro provided to 

the NRC on December 21, 1987. 8801280147 880128
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Description of Event 

On December 8, 1987, while the plant was operating at 100% power, Wisconsin 
Public Service Corporation (WPSC) was advised by another utility of a concern 
regarding the premature failures of certain relays ERLY] (Foxboro Part B8002DN, 
relay numbers KI and K2) in Foxboro 62H controllers [STC]. The apparent failure 
mechanism is an opening of the coil due to overvoltage. An investigation was 
immediately initiated to determine if similar failures had occurred at the 
Kewaunee Nuclear Power Plant (KNPP).  

In 1987, WPSC began a refurbishment project to recondition the original plant 
Foxboro controllers. The refurbishment project will eventually include eiqht 
(8) 62H controllers in the reactor protection system (RPS) [JC] and twenty-seven 
(27) 62H controllers in the plant's process control systems. However not all of 
these controllers have been refurbished. As recommended by Foxboro, the scope 
of refurbishment included the changeout of a non-hermetically sealed relay 
(Foxboro part N0196ZN) to a hermetically sealed unit (Foxboro part B8002DN) to 
eliminate failures caused by contact corrosion. The electrical characteristics 
of the two relays are identical. Approximately 65% of the Kewaunee Nuclear 
Power Plant (KNPP) controllers were refurbished in 1987 and the balance are 
scheduled to be refurbished in 1988. The KNPP has experienced a relay failure 
in a control system since the controller refurbishment and it is highly 
suspected that the relay failure mechanism was the same as that occurring at the 
aforementioned plant.  

WPSC and Foxboro have been performing investigations and on December 21, 1987, 
Foxboro filed a 10 CFR 21 report with the NRC regarding the potential for relay 
failures in the 62H Controller. This report is being submitted to supplement 
Foxboro's 10 CFR 21 Report.  

Cause of Event 

During the 1987 operating cycle, KNPP and the aforementioned plant have 
experienced failures of the Foxboro Part B8002DN relay. Although the cause of 
the failures has not been conclusively identified, it is highly suspected that 
the failures are a result of an overvoltage condition. Presently the voltage 
across the relay coils exceeds the nominal rating of of 48 volts + 10%. Since 
the electrical characteristics of the B002DN and the N0196ZN relays are iden
tical, both relay types experience the overvoltage condition. However, the 
N0196ZN relays do not appear as susceptible to premature failures.
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Analysis of Event 

The 62H Controllers have either a K1 relay or K1 and K2 relays in their cir
cuitry. The KI relay controls the auto/manual mode of the controller. The K2 
relay controls the source of the controlling input when the controller is in the 
automatic mode.  

KNPP had a failure of a B8002DN (K2) relay in the main feedwater control system 
[JB] on October 13, 1987. Based on information received from another utility of 
a concern regarding premature relay failure, WPSC reevaluated the October K2 
relay failure. WPSC suspects that the K2 relay failure mechanism was the same 
as that experienced by the other utility since the K2 relay coil had burnt open 
at both plants.  

A review performed to identify all uses of the 62H Controllers at KNPP 
concluded that the controllers are used in the plant process control-systems and 
the reactor protection system. The effects of the relay failure (i.e., coil 
burnout) have been evaluated for each system. It has been determined that the 
failure of a controller in the plant process control system will not adversely 
affect plant safety.  

There are eight (8) 62H controllers which perform a safety related function in 
the Reactor Protection System (RPS). Four of these controllers have been refur
bished and utilize the B8002DN relay and the other four utilize the N0196ZN 
relay. The 62H controllers perform a safety related function in the RPS by 
adding a Delta Flux penalty to the overtemperature and overpower delta tem
perature (OTAT & OPAT) trip setpoints when Delta Flux is outside of the spe
cified band of +9% to -12%. A relay failure in the 62H controller in the RPS 
circuitry could cause the flux penalty adjustment to be non-existent, resulting 
in non-conservative OTAT and OPAT reactor trip setpoints. The KNPP is normally 
operated within a delta flux target band which is more limiting than the +9% to 
-12% band. Operations personnel periodically monitor the delta flux indication 
and log the delta flux hourly. Additionally, the plant process computer moni
tors delta flux and alarms when the target band is exceeded. Therefore, indica
tions of possible target band exceedance are available which provide early 
indications of an approach to the +9% to -12% limit.  

It must be noted that these relays are operable and remain capable of performing 
their intended function; however, they may be susceptible to heat induced 
deterioration resulting in a shortened life expectancy. Monthly surveillance 
testing of the RPS circuitry provides continued assurance of relay operability.
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Corrective Actions 

The effect of the failure in the currently installed 62H Controllers has been 
reviewed and a letter which is required reading for all operators has been 
placed in the Control Room. The letter identifies the systems which utilize 62H 
Controllers and emphasizes that KNPP utilizes these controllers in Reactor 
Protection System circuitry for the OPAT and OTAT trip setpoints. Operations 
personnel are instructed to notify Instrument and Control (I&C) personnel imme
diately if the Delta Flux is out of the target band. I&C personnel will then 
ensure that the controllers are operable.  

The monthly operability surveillance along with the added requirement to notify 
I&C upon exiting the target band will, for the short term, provide added 
assurance of relay operability in these protection circuits.  

WPSC is working with Foxboro to develop a permanent hardware solution to the 
relay problem. A solution to resolve the RPS circuitry concerns, as a minimum, 
is anticipated to be implemented during the next refueling outage scheduled for 
March 1988.  

A supplemental report will be provided at a later date as final corrective 
actions are implemented.  

Additional Information 

Similar Events: None 

Equipment Failure: None 

Related Information: Letter from M. J. Berberian (Foxboro) to Joseph Petrosino 
(NRC) dated December 21, 1987.  
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WISCONSIN PUBUC SERVICE CORPORATION 

600 North Adams 0 P.O. Box 19002 * Green Bay, WI 54307-9002

January 22, 1988 10 CFR 50.73

U. S. Nuclear Regulatory Commission 
Document Control Desk 
Washington, D.C. 20555 

Gentlemen: 

Docket 50-305 
Operating License DPR-43 
Kewaunee Nuclear Power Plant 
Reportable Occurrence 87-011-00

Reference 1: Letter from M. J. Berberian 
dated December 21, 1987

(Foxboro) to Joseph Petrosino (NRC)

This report is being supplied to respond to concerns raised by 
1987, 10 CFR 21 report issued by Foxboro (reference 1).  

Very truly yours, 

j/ /// 
D. C. Hintz 
Vice President - Nuclear Power 

TJW/jms 

Attach.  

cc - INPO Records Center 
Suite 1500, 1100 Circle 75 Parkway 
Atlanta, GA 30339 

Mr. Robert Nelson, NRC Resident Inspector 
RR #1, Box 999, Kewaunee, WI 54216 

US NRC, Region III 
799 Roosevelt Road 
Glen Ellyn, IL 60137

the December 21,
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