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On March 24, 1993, during a refueling outage with the reactor at cold 
shutdown, two emergency diesel generators automatically started. While 
removing a 480V bus from service for maintenance, the blackout undervoltage 
relays associated with the bus initiated an undervoltage signal which 
resulted in the start of the two diesels. The third diesel did not 
automatically start because it was tagged out for maintenance. All offsite 
power remained available during the event. A personnel error resulted in 
an incomplete disablement of all the undervoltage relays associated with the 
480V bus prior to a planned evolution. When the 480V bus was subsequently 
de-energized, an undervoltage signal resulted in the start of the two 
diesels.
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PLANT AND SYSTEM IDENTIFICATION: 

Westinghouse 4-Loop Pressurized Water Reactor 

IDENTIFICATION OF OCCURRENCE: 

Emergency Diesel Generator Auto-Start 

EVENT DATE: 

March 24, 1993 

REPORT DUE DATE: 

April 23, 1993 

REFERENCES: 

Significant Occurrence Report (SOR) 93-140 

PAST SIMILAR OCCURRENCE: 

February 28, 1991; LER 91-005-00 
March 28, 1991; LER 91-007-00 
June 22, 1991; LER 91-010-00 
February 8, 1993; LER 93-002-00 
March 4, 1993; LER 93-004-00 

DESCRIPTION OF OCCURRENCE: 

On March 24, 1993, at 1140 hours, with the unit in cold shutdown for 
refueling, two Emergency Diesel Generators (ED~s) automatically started.  
The EDG startup initiated when 480V Bus 5A was taken out of service for 
maintenance with the blackout undervoltage relays improperly remaining in 
service. These relays initiated the undervoltage signal which started EDGs 
22 and 23. EDG 21 had been tagged out of service for previously planned 
maintenance and, therefore, did not start. Because the outage on 480V Bus 
5A was planned, no unexpected loss of power to equipment occurred, and 
residual heat removal and spent fuel pool cooling were maintained. There 
were no electrical faults or equipment failures and all offsite power 
remained available during the course of this event.
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ANALYSIS OF OCCURRENCE: 

This report is being made because actuation of an Engineered Safety Feature 
(ESF) System occurred. Any manual or automatic actuation of an ESF is 
reportable under 10 CFR 50.73(a)(2)(iv). There were no adverse safety 
implications as a result of this event. All ESFs performed as expected.  
This event did not affect residual heat removal and spent fuel pool cooling 
and did not cause any personnel injury or damage to equipment.  

CAUSE OF OCCURRENCE: 

When 480V Bus 5A was removed from service, the blackout undervoltage relays 
should have been disabled to prevent ED~s 22 and 23 from automatically 
starting. Station procedures provided for a jumper to be installed to 
prevent the EDGs from automatically starting. Instrument and Control (I&C) 
personnel were instructed to install the jumper to prevent initiation of the 
undervoltage signal.  

The plant is designed with four 480V buses. Two buses (2A and 3A) are 
normally supplied by the unit during plant operation, while the other two 
(5A and 6A) are normally supplied by offsite power. Buses 2A and 3A each 
have two undervoltage relays which are used to detect de-energization of the 
bus (set at approximately 40% of rated voltage), two undervoltage relays 
which are used to detect degraded voltage conditions (set at approximately 
85% of rated voltage) and one undervoltage relay which provides an alarm 
(set at approximately 90% of rated voltage), for a total of five 
undervoltage relays on each bus. When bus de-energization is detected by 
the associated two relays, the bus loads are stripped, and an EDG start 
signal is initiated. Buses 5A and 6A-each have the five undervoltage relays 
similar to Buses 2A and 3A, plus an additional three undervoltage relays on 
each bus which are used to detect de-energization of the bus (potentially a 
loss of offsite power since buses 5A and 6A are normally supplied from 
offsite power) and are referred to as the blackout undervoltage relays (also 
set at approximately 40% rated voltage). Therefore, buses 5A and 6A each 
have a total of eight undervoltage relays. For buses 5A and 6A, only the 
blackout undervoltage relays initiate an EDG start, and the other two 
undervoltage relays which are used to detect bus de-energization are only 
used to strip bus loads and as permissives (voltage available on bus signal) 
for sequencing loads back on the buses.  

During installation of the jumper to remove bus 5A from service, only two 
undervoltage relays were disabled (instead of five).  

Since I&C Personnel knew that all loads were already stripped from the bus 
in preparation for de-energization, they incorrectly believed that the 
blackout relays would have no effect when the bus was de-energized. When 
the bus was de-energized with the blackout relays enabled the EDG's started 
as designed.  
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CORRECTIVE ACTION: 

EDGs 22 and 23 were loaded and operated for 30 minutes as required by 
procedure, before being secured. I&C personnel then proceeded to disable 
all of the proper relays associated with the removal of Bus 5A from service.  
When this was done EDGs 22 and 23 were returned to automatic mode.  

The I&C Manager reviewed this event with the personnel responsible for 
implementing the jumper to emphasize the importance of thorough drawing 
research in preparing jumpers.  

The following day the Operations procedures for taking a 480V bus out of 
service were enhanced to detail the specific relays associated with the bus 
which must be disabled by the jumper. Appropriate training on the procedure 
changes will be provided by September 30, 1993.


