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! During the subsequent test run of the DG on 3-30-90, one of the
tripped and would not reset. This appeared to be

switches (TS-19111) lure because it subsequently mechanically reset,i
an intermittent fai!

j This switch and the leaking switch (TS-19112) were replaced with new
switches. All subsequent testing was conducted with no additional

f
j problems.
! A test of the jacket water system temperature transient during engine
| starts was conducted. The purpose of this test was to determine the j

j !actual jacket water temperature at the switch locations with the engine !in a normal standby lineup, and then followed by a series of starts,

l

without air rolling the engine to replicate the starts of 3-20-90. The
test showed that jacket water temperature at the switch location

|

,

!

|
decreased from a standby toeperature of 163 degrees F to approximately

] 156 degrees F and remained steady.
.

J

!
4

! Numerous sensor calibrations (includinp jacket water temperatures), M * M *"s
j special pneumatic leak testing, and au ,tiple engine starts and runs /

were performed under various conditions. "J0r 'M ! 00 00 n r',(the'

e control systems of Doth engines % eve 4een subjected to a comprehensive
4

i Were
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::r;_= n=U" M1er cevnpled m of the control loy.oi ----v--

+ art se.pasce, an undsevoliage test was pe.cforrned,j
ine(udine ne undarvoltage. fetfs e.ach engine has been

.

j suecess%Ily slarled elsven +imes wi+h no s farf
i
! failures.

Based on the above facts, it is concluded that the jacket water hight

! temperature switches were the most probable cause of both trips oni

I 3-10-90.
!
'

E. ANALYSIS OF EVENT

j The loss of offstte power to Class IE bus 15A03 and the failure of DGIA to
start and operate successfully, coupled with DG18 and RAT 18 being out of.

service for maintenance, resulted in Unit 1 being without AC power to both4

4 Class IE busses. With both Class 1E busses deenergized, the RHR Systea
{ could not perfore its required safety function. Based on a noted rate of
1 arise % 'the RCS tsuperstere vY 45 degrees Y in 151rtnutues, %e 1C5 water

]
would not have been expected to begin boiling untti approximately 1 hour and
36 minutes after the beginning of the event.

1

Restoration of RHR and closure of the containment equipment hatch were
: completed well within the estimated I hour and 36 minutes for the projected1 *

onset of boiling in the RCS. A review of infomation obtained from the.

| Process and Effluent Radiation Monitoring System (PERMS)is event, noand grab sample
-

.

analysis indicated all normal values. As a result of th'

increase in radioactive releases to either the containment or the
environment occurred.;
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Numerous sensor calibarations (including Jacket water
temeperatures), special pneumatic leak testing, and multiple
engine starts and runs were performed under various
conditions. In addition, the control systems for both
engines were subjected to a comprehensive test program.
After completion of the control logic test sequence, an
under voltage test was psrformed. Including the under
voltage test each engine has been successfully started

|eleven times with no start failures. 1
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