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At 0908 hours on 4/21/86, with the unit in mode 3 operations the 'D' Reactor Coolant Pump (RCP) was
started. Due to electrical noise generated from the RCP start, Channel 'D' excore logarithmic nuclear\ instrumentation (UI) momentarily spiked above 1E-4% power. This spiking caused automatic un-bypassingof the 'O' core protection calculator (CPC) which immediately generated low departure from nucleate
bolling ratio (DNBR) and high local power density (LPD) trips in channel 'D' of the reactor protective
sytten (RPS) based on sub-critical control element assembly (CEA) configuration. Due to the inability
to bypass ' A' CPC (excore NI cabling noise) and the fact that Channel 'C' RPS DNBR and LPD trip functionswere bypassed to pe.mit 'C' CPC trip buffer data retrieval, Channel 'A' RPS LPD and DNBR functions were
already in the tripped condition. This resulted in a 2 out of 4 trip logic configuration. The reactor
mu* tub-critics ? with ' A' shutdown bank CEAs withdrawn per procedure. The RPS actuation inserted the
withdrawn CEAs. There was no ather impact on the unit's operation. The 'D' CPC was byrassed and the
requirN CBs were withdrawn. The c1rr4rtive action for the 'A' Char.nel excore NI noise will be completed
during the upcoming refnaling outage. The corrective action for the electrical noise propagated by the
'D' RCP was the renlacement of the power lead surge capacitors for the RCP mctor on 4/26/86. This event
posed no threat to the health and safety of the general public. Similar occurrences were reported in
LERs 50-368/85-020, 50-368/84-001 and 50-368/84-007,
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I. Description of Event

A. Unit Status
i. I,

Arkansas Nuclear One, Unit Two (ANO-2) was operating in hot standby (Mode 3) operations with
reactor coolant system (RCS) average temperature 545 degrees Fahrenheit and pressurizer
pressure'of 2250 psia. ANO-2 had shutdown on an automatic reactor trip due to a reactor
coolant dump trip on 4/21/86 at 0532 hours (reference LER 50-368/86-004).

B. Compor'ent Identification

'D' Reactor Coolant Pump 'C' RCP; EIIS Identifier = A8-P-320.1

'

.

1

There was no component failure associated with this event. It was noted that this event
occurred simultaneous to the restart of the 'D' reactor coolant pump (RCP) and was observed
as an increase in electrical noise ia the Channel 'D' excore nuclear instrumentation.

C. Sequence of Events

At 0532 hours on 4/21/86, ANO-2 tripped from 100% power due to the tripping of the 'O' RCP.
Hot shutdown (Mode 3) conditions were balng maintained in anticipation or a return to power
operations. The 'A' shutdown bank of control element assemblies (CEAs) was withdrawn per
procedure. At 0908 hours the 'D' RCP was restarted following maintenance check out of the
ear 11er pump trip. A large amount of electrical noite (apparently from the pump start)
propagated in the channel 'D' excore nuclear instrumentation (NI) in the form of an increase
or ' spike' in the logarithmic NI power indication. This event was immediately followed by an
actuation of the reactor protective system (RPS) on 2 out of 4 channels of departure from
nucleate boiling ratio (DNBR) and local power density (LPD) trip functions. This actuation
resulted in the insertion of the withdrawn bank of CEAs but had no other ef fect on unit
operations and resulted in no actuation of additional safety features equipment. Normal Mode
3 operations were continued. Upon correcting the cause of the RPS actuation, the required
CEAs were withdrawn. The plant was returned to full power operation on 4/22/86.

II. Event Cause

A. Event Analysis

The channel 'A' RPS DNBR aad IPD trip functions were required to be bypassed during shutdown
operations due to a cabling problem associated with the channel 'A' logarithmic excore
nuclear instrumentation (NI) which allows electrical noise to propagate through this channel.
This noise causes the logarithmic NI signal to be elevated such that the bypass interlock in
the excore NI circuit for core protection calculator (CPC) 'A' is not satisfied and the CPCcannot be bypassed. Since the CPC 'A' cannot be bypassed, channel A PPS trip functions
generated by CPC ' A' (f.e. , DNBR and LPD) are normally bypassed _during shutdown operating
modes. The electrical noise problem in channel 'A' excore NI was detailed in LER 50-368/85-020.At the time of the RPS actuation, the channel 'A' RPS ON8R ar.d LPD trip functions had been
un-bypassed and left in the tripped condition so that the channel 'C' RPS DNBR and LPD trip
functions could be bypassed. The bypassing of the 'C' RPS was procedurally required before
post-trip data retrieval from the 'C' CPC trip buf fer could be initiated. The trip data
gathering effort from the unit trip at 0532 hours was still ongoing at the time of the RPS
actuation. The starting of the 'D' RCP generated a large amount of electrical noise which
propagated through the O channel excore NI and momentarily spiked above the 'D' CPC bypass .
value of IE-4% power which automatically unbypassed the 'D' CPC. . This action placed the 'O'
channel RPS in the same configuration as the 'A' channel RPS with the result that 2 out of 4
channels of the RPS were in the tripped condition on DNBR and LPD. The RPS actuated and the
withdrawn CEAs were automatically inserted.
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B. Root Cause

Root cause of the RPS actuation was the existence of simultaneous DN8R and LPD trips in
channels 'A' and 'O' of the RPS. The presence of these trip functions in channel 'A' was -
the result of cabling noise in channel ' A' excore NI not allowing CPC A to be bypassed and
the activities in CPC.'C' requiring the unbypassing of the channel 'A' RPS trip functions to
allow work in channel 'C'. The cause of the subsequent DNBR and LP0 trips in channel 'D'
RPS were the result of electrical noise propagating through channel 'D' excore NI due to thestart of 'D' RCP. The electrical noise resulted in the unbypassing of the 'D' CPC and the
generation of DNBR and LPD trips in the channel 'D' RPS. Subsequent to this event the 'D'
RCP electrical noise has been attributed to the breakdown of a surge capacitor on the 'O'
RCP motor (reference LER-50-368/86-007).

.

C. Basis for Reportability

This event is being reported under the provisions of 10CFR50.73(a)(2)(iv) as an
unar.ticipated actuation of the RPS. Since this event resulted in the insertion of control
rods (CEAs) into a sub critical core and hot shutdown (mode 3) operations continued
unimpaired, the events posed no threat to the health and safety of the general public.

III. Ccrrective Actions

A. Immediate

immediate corrective actions consisted of verifying all the reactor trip safety functions.
Since stable mode 3 conditions existed and were unperturbed as a result of the RPS
actuation, required operator. response to this event was minimal.

B. Subsequent Actions

Subsequent actions included re-bypassing the 'O' CPC when. the electrical noise in the
channel 'D' excore NI had " died away", resetting the RPS trip functivas in channel 'D' RPS,
resetting the CEA trip breakers and withdrawing the required group of CEAs. Mode 3
operations continued and the plant was restarted. The cause of the electrical spiking
observed during this event was later attributed to a fault in a surge capacitor on the 'D'
RCP motor which was replaced during a unit outage on 4/26/86 (reference 50-368/66-007).

C. Future Actions

Future action to replace the cabling for channel ' A' excore nuclear instrumentation is
planned for the next refueling outage (June,1986) as an extended outage will be required
for this work. This action should reduce the electrical noise sensitivity in channel 'A'
excore NI and permit the 'A' CPC to be bypassed as designed.

IV. Additional Information

A. Similar Events

Similar occurrences of RPS actuation during sub-critical operations were reported in LERs
50-368/86-006, 50-368/85-020, 50-368/84-007 and 50-368/84-001.
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ARKANSAS POWER & LIGHT COMPANY
POST OFFICE BOX 551 LITTLE ROCK. ARKANSAS 7s203 (501) 3714000

May 22, 1986

,

2CAN058610 '

i ,

U. S. Nuclear Regulatory Commission
Document Control Des _k ,

Washington, D.C. '20555

SUBJECT: Arkansas Nuclear One - Unit 2
Docket No. 50-368
License No. NPF-6 - -

Licensee Event Report
_

s
' ' ' No. 86-005-00

Gentlemen:

In accordance with 10CFR50.73(a)(2)(iv), attached is the subject report
concerning the inadvertent actuation of the Reac| tor Protective System due to
unrelated electrical noisc problems in'2 out of 4 Core Protection Calculator
channels. -

s

Very truly yours,

'
,

. Ted E os,.Maaager
Nuclear Engineering and Licensing

, ,

JTE/RJS/sg
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Attachment

cc: Mr. Robert D. Martin
'

'

Regionel Administrator
U. S. Ndelear Regulatory Commission t
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Region IV!
611 Ryan Plaza Drive, Suit'e 1000,

Arlington, TXr 76011,
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