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At 0B09 hours on May 28, 1991, Vaterford Steam Electric Station Unit 3 was
operating at 34% reactor power when (he main turbine (EIIS Identifier TA) was
manually tripped due to a loss of governor (EI1S Identifier TA-65) control.
After the turbine trip, an automatic low flow reactor trip occurred when the
electrical bus (EIIS ldentifier EA-BU) powering reactor coolant pumps (E11S
Identifier AB-P) 1B and 2B failed to transfer from the deenergized unit
auxiliary transformers (EIIS ldentifier EA-XIMR) to the energized startup

transformers.

At 0240 on May 28, Megawatt (MW) load swings sere experienced on the main
turbine when shifting main turbine governor control from single valve to
sequential valve cont:r '. In single valve control, the four governor valves
(E11S Identifier SB-FCV) are controlled as one unit, while in sequential valve
control, the four governor valves are controlled individually. When the main
turbine digital electro hydraulic control (DEH) system (cilS Identifier JJ)

was in turbine automatic single valve control, MW load was steady.

When notified of the load swings, Instrumentation and Control (1&C)
techniclans checked various DEH system readings at the DEH system maintenance
cabinet (LIIS ldentifier JJ-CAB). This maintenance cabinet has several
switches (EIIS Ildentifier JJ-HS) that are manipulated to feed different system

readings to a common display. Normal readings were observed,

Since the load swings occurred during the switch from single to sequential
governor valve control, the techniclians suspected that a digital-to-analog
converter XHC card (EIIS ldentifier JJ-CNV) was faulty and received permission
to conduct diagnostic testing. The digital-to-analog converter XHC card is a
printed-circuit card that provides control signals to a card that distributes

signals to a governor valve when the main turbine {s in sequential valve

control,
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The procedure used for the diagnostic testing was Maintenance Instrumentation
(M1) 005-162, DEM Control Subsystem Diagnostic Maintenance and Calibration,
Although the procedure states that diagnostic testing may be done when the
main turbine is in turbine manual mode, the applicable section of the
procedurs had never been used while the main turbine was operating. The 1&C
techniclans alrno checked the DEH system vendor technical manual to verify that
diagnostic testing could be performed at power. The vendor technical manual
lists digital-to-unalog converter XHC cards as oaline servicable, buc does not

specify a requirement to isolate these cards prior to testing.

At approximately OB00 hours, section B.4 of MI-005-162 wes commenced. Due to
an improperly-sequenced procedural stop, the output of the digital-to-analog
converter XHC card was not {solated prior to running the test. The testing of
the digital -to-analog converter XHC card caused load swings on the main
turbine that could not be controlled from the control room. Consequently, the

main turbine was wanually tripped.

When the turbine was tripped, the electrical bus supplying the Bl and B2
reactor coolant pumps should have automatically transferred to the energized
startup transformers The 3Bl electrical bus did not transfer, however, due
to a faulty relay (EIIS Identifier 86), causing an automatic low flow reactor

trip when reactor coolart pumps 1B and 2B deenergized,

The root cause of this event was a faulty relay that prevented the automatic
transfer of the 3Bl electrical bus to the startup transformer. The faulty
relay, a Struthers Dunn 600 series, has been replaced. The relay failed due
to a coil fallure caused by degradation of the plastic sleeve surrounding the
core. The degradation of the sleeve was discovered when the relay was
disassembled and inspected,
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A reactor trip due to an overheated resistor in a DEH system circult board was

A reactor trip due to a falled XHC card vas reported

J.G. Hoffpaulr, Maintenance Superintendent, 504-464-3138

NEC Foom J86A (645




