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U.S. NUCLEAR REGUIATORY COMMISSION
Document Control Desk
Mail Station F1-137
Washington, DC 20555

Gentlemen:

DOCKET 50-266
LICENSEE EVENT REPORT 91-014-00
NUCLEAR-INSTRUMENTATION TURDINE RUNBACK CAUSED
BY A VOLTAGE SPIKE ON POWER RANGE CHANNEL N44
POINT BEACH NUCLEAR PLANT. UNIT 1

Enclosed is Licensee Event Report 91-014-00 for Point Beach
Nuclear Plant, Unit 1. This report is provided in accordance
with 10 CFR 50.73 (a) (2) (iv) , "Any event or condition that
resulted in a--manual or automatic actuation of any Engineered
Safety Feature (ESF), including the Reactor Protection System
. (RPS)."- This report describes a turbine runback on November 3,
1991, that was caused:by a voltage spike on Power Range Nuclear
Instrumentation Channel N44.

Please contact us if there are any questions.

Very truly yours,
,,

0 t%.o

Jame a J. Zach
Vice" President
Nuclear Power

Enclosure

Copies to NRC Regional Adaninistrator, Region III
NRC Resident Inspector

.~ r. - om tn

'.. v u , il 4 /Is

FDR ADOCK 05000266
-

I9112040123 911127 I

'

S PDR v
A subcam ofIllumhiDrrn Girivrathw



- _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ . _ _ _ _ _ _ - _ _ _ _ _ _ _ . . _ _ _ . _ _ _ -_ ._ __

N AC OAM M4 U S NUCL 4 AR Mt OULATORY COMMi&$10N '46496 APPHOyID rim 6 NO 31ha e104

i MPiAtl .% 9?
1511M Af t D BuRDtN Fim ht $PONSL T D COVPiv WTH T M*&

bc 0 Mh5 80AAARD
c'N'C+M A T ION COL L EC T ION Rt Qut ST

a apt cet ebe T ntMDT is Eng
bi w k dbb eve v nEs wnl ikknr oMMINTS Hf G AADiNC 6vPDE N i$tiMa t t TO T HE >t 0080$

AND R t PDH T5 M ANALt MS NT pf4 ANCH (P b iDi U $ NUCLE A8
HL C,VL A T OR Y COMM+$$ SON W a teC NGTON DC :D%h AND TO
THE PAPfR60HR R t DVCT ION PROJE C T iliW N D4 : Of f ect
DI M AN AGE ME NT AND BJDbt T. W Ala!NGTON DC 20%C)

f&CtLif f N AMt (11 ' ducat 1 NuMelmta ' AGE 4
Point Beach Nuclea? Plant., Unit 1

o 15 |0 10 |o12 16 16 1|0F|014
ft1LE ici

Nuclear Instrumentation Turbinc Runback Caused by a Voltage Spike
on Power Ranne Channel N44
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ABSTRACT

At 1140 on November 3, 1991, while Unit 1 was operating at 100% power, a
20% runback of the turbine generator occurred. This runback was caused
by an output transient on Power Range Nuclear Instrumentation Channel
N44. The Reactor Protection System sensed a dropped control rod and
initiated the turbine runback. Following the runback, the load increase
was commenced at 1145. Full power was attained at 1228.
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EVENT DESCRIPTION

At 1140 on November 3, 1991, while Unit 1 was operating at 100% power, a
20% runback of the turbine generator occurred because of a positive
voltage spike on Power Range Nuclear Instrumentation Channel N44. The
channel's dropped rod circuitry sensed the subsequent decrease of voltage
to normal levels and interpreted it as a power decrease of 22.5% in less
than five seconds. This activated the dropped rod circuitry, initiating
the turbine runback. The positive voltage spike was sensed at the
outputs of both the A and B detectors of channel N44.

After the runback, channel N44 was placed in rod stop bypass. This
removes the turbine runback feature from that power ranye channel while
allowing the channel to remain in operation, providing 1.,dication and
input to the Reactor Protection System. At 1145, the load increase was
commenced, with full power being achieved at 1228. A fout-hour NRC red
phone notification, as required by 10 CFR 50.72 (b) (2) (ii) , was made at
1206, and the NRC Resident Inspector was informed.

Instrument and Control has been monitoring the outputs from detectors A
and B, the positive 25 volt power supply, and the negative 25 volt power
supply since the runback took place. On November 5, 1991, another
positive voltage spike was detected on the outputs of both the A and B
detectors. Concurrent with this voltage spike, the output of the
negative 25 volt circuit momentarily failed low. This suggests that a
problem exists with the negative 25 volt circuit.

Thorough inspections of the circuit wiring and circuit cards have been
performed. A search for electrical grounds within the circuit has also
been performed. These inspections revealed no problems.

Since no other problems were detected in the inspections of the circuit,
we believe the negative 25 volt power supply may be the potential source
of the problem. This power supply was replaced on November 7, 1991. The
power supply removed from the system has subsequently been artificially
loaded and monitored in the Instrumentation and Control shop. No further
voltage spikes have been detected on any of the equipment being
monitored.

COMPONENT AND SYSTEM DESCRIPTION

The Nuclear Instrumentation System, manufactured by Westinghouse,
consists of four power range channels designated N41 through N44. Each
channel has a dual section uncompensated ion chamber to monitor neutron
flux in its associated quadrant of the core. This dual section
configuration produces two separate detector signals. The "A" signal is
proportional to the power generated in the upper half of the core, and
the "B" signal is proportional to the power generated in the lower half
of the core. These two detector signals are com'bined at the summing
junction of the summing and level amplifier to produce an output DC
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voltage from 0 to 10 volts that is proportional to the power generated in
the reactor core from 0 to 120% power. This voltage is used to provide
level trip signals for reactor protection, alarms to warn of abnormal
conditions, and signals for remote recording, indicating, and computing
equipment.

.The' dropped rod (negative rate) circuit is one circuit that receives the
voltage output from the summing and_ level amplifier. If this circuit
senses a power decrease of 22.5% in less than five seconds, it will
generate a signal that will trip the dropped rod bistable. Tripping of
this bistable in any one of four power range channels will cause a
turbine runback to take place. This bistable must be manually reset
.after it has tripped.

A turbine runback is accomplished by two different methods. The first
method is.the load reference runback. When the signal is received from
the dropped rod circuit, the turbine load reference is decreased at a
rate of: 200% per _ minute for ~six seconds _(a 20% turbine runback) . The
second method is the load' limit runback. This runback is identical in
its operation to the load reference runback, except that it is also
interlocked.with turbine'first stage pressure. This interlock will limit
the runback, ensuring it stops at 80% of turbine full load.

CAUSE-AND CORRECTIVE ACTIONS

-The cause of the runback _has been determined to be a positive voltage
_

spike-on the output of both the "A" and "B" detectors of channel N44,
followed by its. subsequent-return to-normal levels. This return toe

cnormal-levels occurred at a rate that exceeded 22.5% in less than five
seconds. This generated the rod drop signal which resulted in'the
-turbine runback.

The; voltage spike that occurred on November 5, 1991 and the subsequent
. troubleshooting _suggest that the negative 25 volt power supply may be the

L 3 source;of the. voltage spiking. Since it has been replaced, no voltage

L ' spikes have been observed on channel N44.

In.an attempt to confirm that the original negative 25 volt power supply
_was-the source of the problem, it has been hooked up to an artificial
load and is being monitored. There have been no abnormalities observed,

REPORTABILITYj

| ~ This Licensee Event Report is being filed in accordance with 10 CPR
: 50.73 (a) (2) (iv) , "Any event or condition that resulted in the manual or
automatic. actuation of any Engineered Safety Feature (ESF), including the
Reactor-Protection System (RPS)." The four-hour notification was made to
the NRC in accordance with 10 CFR 50.72 (b) (2) (ii) , and the NRC Resident
Inspector was informed.
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SAFETY.ASSESSMRET

There were no safety. consequences from this event. All plant systems
functioned and responded as designed. The health and safety of plant
personnel and the public were not endangered.

'

HIMILAR OCCURRENCES

A review of Licensee Event Reports was performed. The following events
were all caused by voltage spikes on u power range channel associated
with Unit 1: ,

!

LER UNIT CAUSE OF THE TURBINE RUNBAQE-

85-006-00 1 Voltage spike on power range channel, N41
190-006-00' 1 Voltage spike on power range channel, N43
91-009-00 1- Voltage spike on power range channel, N44
-91-011-00 .1 Voltage spike on power range channel, N41
91-013-00 1 Voltage spike on power range channel, N44

The-' corrective actions in response to LER 91-013-00. resulted in the
replacement of the channel-N44 detector and itsrhigh-voltage power
supply. =This action was taken because-N44's detector,. prior to its
replacement, was an older generation detector.- Conversations with
Westinghouse, the manufacturer of the-detectors, revealed that this older
generation of detectors was susceptible to premature failure-with the
first sign of impending failure being voltage spiking-at the detector
output.--

The detector for channel N44 was replaced on October 26, 1991, because'of
its recent history of voltage spiking. LER 91-009-00 discusses an event
that occurred-on August 27, 1991. This event'was.seen as.the precursor
,to the' event discus ed-in LER 91-013-00 which occurred on October 3,
1991.- The events discussed in this Licensee Event Report suggest that
the older generation detector may have'been only a part of the overall
problem.- Unit-1 still has one of the older-generation detectors
installed and Unit 2 has-two of the older generation of detectors

_insta11ed.
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