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Enclosed is Licensee Event Report 91-012-00 for Point Beach Nuclear
Plant, Unit 1. This report is provided in accordance with
10CFR50.73 (a) (2) (iv) , "The licenseo shall report. .any event or.

condition that resulted in manual or automatic actuation of any
Engineered Safety Feature (ESF), including the Reactor Protection
System (RPS)."

This report describes a runback of the Unit 1 turbine generator due
to an instrument bus. voltage transient initiated during inverter
maintenance. This voltage transient activated the dropped rod
turbine runback circuitry on power range nuclear instrument channel
N44.

If any further information is required, please contact us.

Ver truly y rs, ,

4

Ja s J. Zach
Vice President.
Nuclear Power
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NRC Regional Administrator
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ABSTRACT -

At 1027 on September 24, 1991 Unit i experienced a turbine runback from
100% to approximately 80% power during maintenance on inverter DYOD. The
runback was caused by a voltage loss on instrument buses 1YO4 and-1Y104
when-the supply breaker from DC bus D04 to inverter DYOD was closed. Prior
to this event, swing inverter DYOD (Elgar Model 253-1-103) had been taken
out of service for maintenance. The turbine runback t curred when the D04
to DYOD supply breaker was closed while bringing the inverter back into
service. The input circuit breaker filter capacitors to inverter DYOD had
not been charged prior to attempted closure. The uncharged capacitors
caused a voltage spike to occur on the DC supply bus'to inverter 1DYO4 (bus
D04). This voltage spike scrambled the inverter's logic, blowing a fuse
and_shatting down inverter 1DYO4. Also, the uncharged capacitor created an
excessive current draw on inverter DYOD, causing the DC supply breaker to
trip on.overcurrent. Power to yellow instrument buses 1YO4 and 1Y104,
which was being supplied by inverter 1DYO4, was subsequently lost. Because
power range nuclear instrument channel N44 is powered by the yellow
instrument bus, this loss of power produced a negative voltage spike on
N44, activating-the dropped rod-turbine runback circuitry. All
instrumentation and control systems operated as designed. Unit 1 was
returned to full power at 1257. This event is an actuation of a reactor
protection system. Therefore, a four-hour notification to the NRC was made
in accordance with 10CFR50.72 (b) (2) (11) .
BeRC P.een 386 (64W
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| EVENT DESCRIPTION
|

' At 1027 on September 24, 1991, Point Beach Nuclear Plant Unit 1 experienced
a turbine runback from 100% to approximately 80% power due to a dropped rod

! signal from power range nuclear instrument channel N44.

Prior to this event, swing inverter DYOD had been taken out of service (per
MWR 912471) to remove a jumper wire. When it was discovered that the wire
had not been installed, the-decision was made to back out of the procedure
and return the inverter to service. The turbine runback occurred when the
supply breaker from DC bus D04 to inverter DYOD was closed while bringing
the inverter back into service. The inverter input circuit breaker was
closed with the filter capacitors uncharged. The uncharged capacitors
produced a direct short on the DC bus creating two events: an excessive
current draw on inverter DYOD causing its DC supply breaker to trip oni

'

overcurrent and a logic fault in inverter IDYO4 (which is supplied by DC
bus.D04), causing it to blow a fuse and shut down. Power to yellow
instrument buses 1YO4 and 1Y104, which was being supplied by inverter
1DYO4, was subsequently lost. Because power range nuclear instrument
channel N44 is powered by the yellow instrument bus, this loss of power
produced a negative voltage spike on N44, activating the dropped rod
turbine runback circuitry.

EQUIPMENT DESCRIPTION

Each unit is supplied with four separate und independent reactor protection
instrument channels termed Channels I, II, III, and IV; color-coded red,
white, blue and yellow. Each instrument channel is supplied by a separate;

| 120 VAC instrument bus (for example, the " Yellow" bus). Each instrument
| bus is made up of two sub-buses (for example, buses 1YO4 and 1Y104). For a
| given instrument channel, one inverter is dedicated to the Unit 1
| instrument bus and.a second is dedicated to the Unit 2 instrument bus. A

third inverter acts as a spare which can swing between both units'
instrument buses. This spare inverter allows either dedicated inverter to
be taken out of service for maintenance.

'rhe red and blue instrument bus inverters are Westinghouse Model 125 CT
single-phase, fixed frequency inverters. The white and yellow inverters
are Elgar Model 253-1-103, 125 VDC to 120 VAC, single phase, 60 liz
inverters. Inverter 1DYO4 normally supplies yellow instrument buses 1Y04
and 1Y104. Swing inverter DYOD can supply yellow instrument buses 1YO4 and
1Y104 or 2YO4 and 2Y104.

If a prolonged overloa.ed condition (125% of rated inverter output for 5|

| seconds) exists, overload trip logic will deenergize the output breaker
| undervoltage trip coil, tripping the breaker. A similar undervoltage trip
| coil associated with the input circuit breaker will trip the input breaker
i during undervoltage conditions. A precharge circuit, operated by a
| pushbutton, slowly charges the input filter capacitors during startup
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operations, resetting the input undervoltage trip coil and enabling breaker
Closure.

Each Point r 9h Nuclear plant unit has four independent and redundant
power range. . nlear instrument channels. Each channel has a dual section
uncompensated ion chamber to monitor the neutron flux at its respective
-quadrant of the core. .The four channels provide rod drop protection with
bistables that respond to a rate-sensitive circuit. If a control rod

- drops, the nuclear instrumentation system detects a sudden depression of
neutron flux in a localized region of the core. If a single channel
detects a power decrease of 2 % in a 5-second time period, the dropped rod
-signal and bistable initiate a turbine runback. The purpose of the rod
drop protection is to limit core hot channel effects due to the power '

redistribution caused by a dropped rod.

CAUSE
'

The rod drop signal and resulting turbine runback were a result of
personnel error.during maintenance. IIowever, an inadequate procedure
contributed to-tais event. A liuman Performance Enhancement System (lipES)
evaluation will be-conducted and the results will be reported in a
supplemental LER.

CORRECTIVE ACTIONS-

Immediate:

1. The rod drop circuitry for power range channel N44 was placed in
" bypass".

Short-Term:

1. -Yellow instrument buses AYO4 and 1Y104 were reonergized via inverter
DYOD after it was examined and declared operable.

2. All_ loads lost upon the loss of the yellow instrument buses were
.

restored to service.
,

3. Maintenance Planners and Supervisors were briefed on this event. One
of_the contributing factors to this event was a work plan that

; referenced the use of only a portion of a procedure. The appropriate
~

method would have been to perform a temporary change to the procedure
to incorporate-the scope of work, liad this been done, adequate
reviews would have been completed, and the worker would not have had
to interpret exactly which steps in the procedure were to be
performed.

4. The direct line supervisors were counseled on the need to evaluate
appropriate recovery steps when it is discovered that a planned

NRC Foem 386A (649?

_ , _ . . .- , . ~ , - , _ , , . , - _ _ _ - , , -- _-. -_ . _ _ ~ . _ ,



. _ _ .. __ __ __ _ _

|
ga,cjoauma u s aucu an m uut Aiua, co==iseio=

,,,, p,,,,,,
, , , , .u . . m .

.

LICENSEE EVENT REPORT (LER) L$,'|",^')," "fyO,'|',';3?||p,,'%Q'TT,N' ,T," l';@. . ,

M*#|.' |;V;'"Clf.V""',MU',7^,.'L'" '"| Oji"OjTEXT CONTINUATION

"' M. ','/ % ~P,.7 3 M ^ % E. m io~ m m iYV/0$IO '0V'",

o, .. .o rum ,ys

PQcatl1T NAM 4 til DVLh il NUM94 a Q, gg gg p g g.,
" qq,** y *gp- i

-

.o

Point Beach Nuclear Plant. Unit 1 0 |Q0 | 0 | 0 [ 2 | b | 6 9|1 - 0|1|2 -

DJO Ogot 0 |5
ste w ma. w e ,om .m ec re .m v nn

activity will not be performed and it becomes necessary to back out of
a procedure and restore the equipment into service.

Long Term:

1. A Iluman Performance Enhancement System (!! PES) evaluation will be
_

conducted to investigate procedure non-compliance and inadequacy. The
findings of the HPES evaluation will be reported in supplemental LER
266/91-012-01 by December 2, 1991.

2. Maintenance Work Request 914559 has been issued to perform a test of
the DC input breaker undervoltage trip to inverter DYOD, which may
have malfunctioned during this event. The results of this test will
be reported in supplemental LER 266/91-012-01.

3. Permanent operator aids will be installed at the inverter supply
breakers to the DC buses. This will be performed by Operations
personne) prior to 1/31/92.

4. Routine Maintenance Procedure RMP 45 will be enhanced to include
equipment specific instruction. This will be accomplished prior to
1/31/92 by Maintenance personnel.

5. Modification Requests 84-227 (Unit 1) and 84-228 (Unit 2) have been
approved to replace the manual inverter transfer nystem with an
Automatic Bus Transfer (ABT) transfer. Static transfer switches will
be installed which will automatically transfer an instrument bus to an
alternate source should an inverter failure or trip occur, thus
preventing a loss of power to an instrument bus. This will be
accomplished by 1/31/93.

Supplemental:

1. The Transient Analysis group will implement the RCCA dropped rod
analysis methodology described in WCAP-11394, April 1987, to eliminate
the need for turbine load runback and automatic rod withdrawal block
as part of the Reactor Protection System. This was previously
committed in LER 266/91-009-00 and will be completed by 11/20/92.

,

!

REPORTABILITY

This event is being reported under the requilements of 10CFR50.73 (a) (2) (iv),
"The licensee shall report. .any event or condition that resulted in.

manual or automatic actuation of any Engineered Safety Feature (ESP),
including the Reactor Protection System (RPS)." A four-hour notification
to the NRC was made in accordance with 10CFR50.72 (b) (2) (ii) . The NRC
Resident Inspector was also notified.
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SAFETY ASSESSMENT

All systems functioned as designed during this event. .The safety of the
plant and the health and safety of the public and plant employees were not
jeopardized by this event.

*

GENERIC IMPLICATIONS

No generic implications were identified.

SIMILAR OCCURRENCES

Since 1989, there have been four events that were the direct result of
. inadequate procedures. These events were reported in tho' LERs listed
below:

LEB.NO. DATE TITLE

-266/90-002-00 03/20/91 INADVERTENT START OF AUXILIARY FEEDWATER
PUMP

266/89-010-00 11/20/89 INADVERTENT ISOLATION OF AUXILIARY
FEEDWATER FLOW TRANSMITTERS

.301/89-009-00 11/15/89 UNEXPECTED " LEVEL LOW" REACTOR TRIP
SIGNAL DURING EMERCENCY DC LIGHTING TEST

301/89-007-00 10/27/89 UNANTICIPATED SAFETY INJECTION SIGNAL

|
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