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-  ENCLOSURE

Browns Ferry Nuclear Ple .

Final Report on Failures of EEGovernor
on Eunerpgency Diegel-Canerator B
Vodel 929-20-645E4 s

On February 26, 1973, diesel-gencrator B was found to be unstable when
paralleled to the transmission system, The instability decreascd sormewhat
wien the load was increased, but the load could not be raised sbove 1200 kw
wherees the continuous rated load is 2600 kw. An investigetion uncovered

& defective Zener diode in the power supply of the EC-A control box (governer),
end it was replaced. Further testing on March 16, 1973, showed the problem
persisted. In the process of trouble shooting, the control box was
temporarily replaced with the control box Irom diesel-generator A, Diesel-
generator B then performed satisfactorily. The control box for dicsel-
generator A was replaced end a replacemant control box was obtaincd for
diesel-gererator B, The B unit was overated satisfectorily with the
replacement control box on April 2, 1973.

The defective control box was returned to Voodward Governor Company on
April 24, 1973, and Voodward was requested to furnish informmation as to
the exact nature of the failure. Woodwerd's report identified the source
of the malfunction as a grounded Zener diode. The diode, which had been
repleced by TVA, wes grounded to the chassis rather than insulated from the
chessis by sleeves end weshers, One of the vashers was nicked and the

Zener diode wes grounded by the rwounting scrcw.
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It is postulnted thet the original defective Zene. dlcds weu crused by

the seme set of circumstonces, This is possible beceuse Voodward's test
fixture wae ungrounded, and therefore, grounded dicdes would not be detected
except by Woodward's customary checks for grounds with an ohmueter. However,
such checks cen easily overlook grounds and Woodward is rodifying their
fixture so that it is grounded, This should lead to discovery of any
grounds that could cause erratic behavior and/or discovery of defective
components that would develop froa such grounds., Although we hed not
experienced eny additionsl similer melfunctiors, we exemined all of the
Woodward EG-A control boxes for prounded Zener diodes and none were found.

On June 1, 1973, an intermittent condition develop2d on diesgel-generctor B,
At first, the governor system feiled to respond to remote control and then
it responded without sny corrective action. Immediately after responding,
the signal from the EG-A control box (electronic rovernor) to the hLydreulice
ectuator was measured and found to be higher than the range specified by
the manufacturer. Also, the idling speed was varying over an 80-rpm range.

On June 26, 1973, under the direction of Mr, Edgar Ralls (Cenersl Motors

Electro-Motive Divisicn field rcpresentntive), 2. thorough inspection was

made of the diesel-generator B L@governor system. Following the inspection,

the hydroulic components were flushed, cleaned, and the hydraulic oil

wes replaced, All electrical and mechanical connzctions in the EC3governor

system were checked. As a result of the inspection, the following ebnor-

melities were discovered:

1. BSmell fregments of foreign materiel were found in the hydrenlic actuator
oil.

2. Two loose terminzls were found on the EG-A control box.

3. The setscrews on the speed setting edjustment linkape within the EGB
governor actuator were not tightened couspletely. '

The intermittent trouble couvld not be positively attributed to any single

malfunction; however, foreiyn material in the governor oil and loose

electrical connections are primery causes of sluggish end/or intermittent

governor control.
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Altheugh the culputl rignal from the EC-A control .o exceeds! the manue
facturer's specilied values, this is an inherent charzcteristic of the
governor system design. The specified range of tre EG-A conirol box
signels was correct for the interaction of the mechaniecsl-electronie
goverrors on the hydraulic cctuator, This signal range is equivelent
to the high-to-low settings of the flyball mechenical governor. The
EG-A control box hes the ecopebility of providing signals for higher
speeds than the rechanical (flyb2ll) governor will permmit. When the
mechenical governor reaches its high speed setting, the engine speed
will stebilize even though the electronic governor generates signals
requezting a greater speed.

The erretic low speed opereation wes attributed to slippsge of mechenicel
stops on the specd settinz edjustment linkage within the governor actucior.
These mechanical stops were free to move beceuse their setserews were not

properly tightened during assembly or they vibrated loose during operation.

To alleviete such problems, 21l terminal connections were tightened, the
speed setling conirol linkege was readjusted, and the mechenical stop
setscrevs were tightened for diesel-generator B. The governors for the
other threc diesel-generstors vere checked for loose terminals on all
boards und governors, cnd the setscrews were also checked for tightness.
The governor ¢il was not chenged on Che three other diesel-generctors on
the recomnendation of lir, Ralls beceuse there were no indications of dirty
0il. Aiter the checks, ell the diesel-generators have been verified to
operate properly. In the future, edditionel precsutionary meacures will
be incorporeted in our preventctive maintensnce program vhich will include
cleanlinese requirements in the handling of governor oil and more frequent

checks of terminal connections.
A

The safety implication of the diesel-generator problems listed above are
identical.. Both would le2d to o reduction in onsite power capability;
hovever, the plant could s#ill be shut dowm using only onsite power with

one diesel-generator out of service.
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