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On December 5, 1990, during the cycle 7/8 refueling"'outage, 
control power fuses, for 32 emergency diesel generator blew.  
Thirty-three (33) emergency diesel generator was *out of service 
for the installation of a modification.' This put the plant'in a 
condition where it did not meet the minimum Technical 
Specifications requirement that-two of three emergency diesel 
generators be operable for. all plant conditions. .The blown fuse 
problem was caused by the installation of? an improperly"sized 
jacket water pressure switch (JWPS). A modifi cation was designed 
and installed which resolved the- problem. All three diesel 
generators were returned to operable status on December 9, 1990.  
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DESCRIPTION OF THE EVENT 

On December 5, 1990, at i040 32'emergency diesel generator''became 
inoperable while 33 emergency diesel generator was out of service. This condition placed the plant outside the Technical Specification 3.7.F.4, which requires as a minimum, two of three .emergency diesel generators be operable during all modes of plant 
operation.  

INVESTIGATION OF THE EVENT 

In August of 1990, the three (3) emergency diesel generators were modified to permit operation at a higher service water temperature limit. During the retest phase of this modification, jacket water pressure switches (JWPS) did not reset properly after-the jacket water systems were filled (LER,90-.005).  

These switches provide for actuation of the generator field f lashing relays once the engine is up to speed, since the jacket -water pump is driven by the engine crankshaft. The field flash relays are normally deenergized by the generator voltage regulator feedback signal. If the JWPSs did not reset, the field flash relays would be reenergized-providing an overcurrent condition for the Control circuit" fuses after the engine is shut 
down.' 

The'jacket water pressure'switches do not have an adjustable reset pressure. The switches were calibrated for an actuating pressure of 8 psig +/- 2 psig. Settings at the low end of the, acceptable range could haveresulted in a reset pressurebelow the static head of the jacket water system. This is what did Occur during.the jacket.water system fill procedure in the August 
event (LER09 05) , ".  

The JWPS setpoints were, revised (8 psig +/..5 psig) to.ensure reset pressure greater than-the static-headof the system. The JWPSs were evaluated and determined to be adequate to meet the requirements of the system.'as installed with the setpoin'ts, modified. After consideration the Authority decided to-upgrade the JWPSs with a switch with a narrower reset band. This would provide additional margin above'the static'head and therefore 
increased system reliability.
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During the cycle 7/8 refueling outage and with the plant at Icold 
shutdown, a modification replacing the jacket water, pressure 
switches was installed to enhance the operation of the emergency 
diesel generator (DEM-90-03-197). , 

.On December 5, 1990, 32 emergency diesel generator experienced: • blown control power fuses'due to~overcurrent. Testing determined 
that the replacement jacket water pressure switches did,'not have 
adequate direct current contact capacity for this application.  
This caused the switches to'weld closed,'keeping-the.generator 
field.energized until the control power fuse blew.' 

At this time' 31 emergency diesel generator-Was operable and in 
automatic, and 32 emergency diesel generator remained fully 
capable of.operation in manual. Since: 33 emergency diesel generator was out of service for installation of the modification 
at this.time, the plant was in a condition where'it did not meet the Technical Specification requirements of having two "operable"' 
diesel generators during cold shutdown. .  

The Authority notified theNRC at 0100 hours on December 6, 1990, 
of emergency diesel generator inoperability.  

Subsequently a second modification was designed and installed 
(MMP-90-03-312,EDG) in all three diesel generator. control,.  
circuits. This modification installed an interposingrrelay in the field flash circuit which-limits the DC current, thru the JWPS contacts to a Value less than the design ating of the contacts.  

CAUSE OF-THE EVENT 

The emergency diesel jacket water pressure switch had inadequate 
direct current carrying capacity,. The"root cause of this event 
was determined to be insufficient-engineering research. The 
switches were ordered tomatch the nameplate'rating of the switch 
which did not include-the DC current carrying capacity.-
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CORRECTIVE ACTIONS 

1), The Authority engineered and completed a new modification of 
the emergency diesel generator control icircuit to provide 
additional assurance of jacket water pressure switch, 
reliability. This modification installed an. intermedliate 
relay between the jacket water pressure switch -andthe field 
flash circuit which reduces the direct current on the'switch 
contacts to'a value within the rating of the switch 
contacts'

2), The malfunctioning jacket water pressure switches were 
replaced. 

3), , A full functional test 'was performed on each emergency • ' 
diesel generafor. to verify ,operability. .  

4) The Authority made the design engineers aware of this.event 
and reaffirmed the necessity to evaluate direct current 
contact capacity independent of alternating current .ratings.  

ANATYSIS OF THE EVENT

This event is reportable under 10CFR50.73(a) (2)'(i)(B), in that, 
two of three emergency diesel generators. 'could not conservatively 
be considered operable; therefore, technically the plant ,could 
not meet the Technical Specification requirement 3.7.F.4. The 
Authority had one diesel generator in auto and one emergency 
diesel generator :capable .of manual operation which could have 
provided emergency power during the time of suspect operability.  
The Authority additionallyhad :available offsite power supplying 
safety buses during, the event period.' The plant, was in the cold 
shutdown condition~ during'this event-.: .  

SECURING FROM THE EVENT 

" On December 9, 19,90, at 0425 hours, ai three emergency diesel 
generators. were. verified. operable.
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