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On 4/23/88 at 1255 hours, an inadvertent Plant Protection System (PPS) at.tuation occurred when a
maintenance technician decaergl2ed a 12 volt DC power supply to the system. The system had been
partially deenergized prior to this occurrence due to an unrelated maintenance activity on a 120 volt
vital power inverter. A reactor trip signal and all engineered safety features (ESF) actuation signals
were generated as a result of the PPS actuation. The plant was in cold shutdown with a limited amount
of ESF equipment aligned for automatic operation at the time of occurrence. The operating Low Pressure
Safety Injection (LPSI) pump being used for decay heat removal (DHR) flow tripped automatically,
causing a temporary loss of DHR. The pump was restarted and DHR reestablished within five minutes of
the initiating event. No significant heatup occurred during the time that flow was interrupted. The
emergency diesel generators (EDGs) started and operated in a running standby condition for a short
period of time and were then secured. Other ESF equipment aligned for automatic operation actuated as
designed. The PPS power supply was reenergized and the actuation signals were cleared. The cause of
the actuation was determined to be a cognitive personnel error on the part of the maintenance
technician. The technician was counseled regarding his actions.
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I. Description of Event

A. Plant 4tatus

At the time of occurrence of this event, Arkansas Nuclear One, Unit Two (ANO-2) was in cold
shutdown (Mode 5) with a Reactor Coolant System (RCS) temperature of approximately 103
degrees Fahrenheit. The RCS was at atmospheric pressure. The reactor.had been shut down
since the beginning of the sixth refueling outage (2R6) on 2/12/88.

B. Component Identification

This event involved an unplanned automatic actuation of the Plant Protection System (PPS)
including actuation of the Reactor Protection System (RPS) and the Enginaered Safety Features
Actuation System (ESFAS). The actuations occurred following the deenergization of a 12 volt !,

OC power supply, PS-4, used to provide power to certain PPS components, e.g. , bistables,
bistable relays.

I

C. Sequence of Events

On 4/23/88 at 0808 hours, operations personnel removed from service and tagged out 120 volt
i

AC, vital power inverter 2Y11 and its associated power distribution panel 2RS-1 for preven-
tive maintenance (PM) activities by electrical maintenance personnel. As expected, I

deenergizing power panel 2RS-1 caused a loss of power to several components of the PPS, |e.g., bistables, bistable relays, however, the system functioned as designed upon loss of
this single power supply and no actuation signals were generated. A few hours following )this evolution, Instrumentation and Controls (!&C) maintenance personnel were investigating )an electrical noise problem associated with an excore nuclear instrumentation channel.. '

At approximately 1255 hours, while troubleshooting the excore nuclear instrument problem,
an I&C technician deenergized a l'P3, 12 voit DC power supply, PS-4. An unplanned automatic
actuation of the PPS occurred and resulted in the generation of a reactor trip signal and
all Engineered Safety Features (ESF) actuation signals,

t The "A" train Low Pressure Safety Injection (LPSI) pump being used for shutdown cooling
] (SDC), i.e. , decay heat removal flow, tripped automatically as designed upon receipt of a

Recirculation Actuation Signal. The Emergency Diesel Generators (EDGs) started automatically
upon receipt of a Safety Injection Actuation Signal.

|
Other ESF equipment that was available for automatic operation, i.e. , not tagged out for

]maintenance or otherwise locked out, actuated as designed. There were no adverse consequences '

as a result of the equipment actuations.

Upon recognizing that an inadvertent actuation had occurred, the I&C technician immediately
i reenergized PS-4. The actuation signals were cleared and the actuated equipment was realigned I

to desired configurations. At approximately 1300 hours, the LPSI pump was restarted and |normal SOC flow was reestablished. '

Evaluation of the unplanned PPS actuation was initiated to attempt to determine the cause
of the occurrence. j

l

!!. Event Analysis

A. Event Cause - RPS/ESFAS Actuation
i

The RPS and ESFAS are subsystems of the Plant Protection System and consist of the sensors, |
initiating logic and actuation logic circuits which monitor selected plant parameters and
generate a reactor trip signal and automatic actuation signals to components in the ESF li systems if these parameters reach preselected setpoints. The reactor trip signal is used
primarily to open reactor trip circuit breakers, interrupting power to the control element
assemblies (CEAs), i.e., control rods, which fall into the core if withdrawn, ensuring the
reactor is shut down. The ESF actuation signals are used to automatically actuate systems /

; equipment needed to mitigate the consequences of design basis events.

,

t

_ _ - _ _ - _ - - - _ . - - - _ _ _ _ - . _. _ . _ _ _ - - _ . - - - _ - - _ - - _ _ - _ . --___



_

|

|

s \

Form 1062.018.

NRC Form 366A U.S. Nuclear Regulatory Commission
(9-83) Approved OMB No. 3150-0104

Expires: 8/31/85
LICENSEE EVENT REPORT (LER) TEXT CONTINUATION

| FACILITY NAME (1) | DOCKET NUMBER (2) i LER NUMBER (6) | PAGE (3)
I l i ISequentiall | Revision |

Arkansas Nuclear One Unit Two i l_Yearl Number Number |
1015101010| 31 61 81 86 81-- 01 01 7 01 Ol0l310F1015--

TEXT (If more space is required, use additional NRC Form 366A's) (17)

The following actuation signals are generated by the ESFAS.

! 1. Containment Isolation Actuation Signal (CIAS)
2. Containment Spray Actuation Signal (CSAS)
3. Containment Cooling Actuation Signal (CCAS)
4 Main Steam Isolation Signal (MSIS)
5. Safety injection Actuation Signal (SIAS)
6. Recirculation Actuation Signal (RAS)
7. Emergency Feedwater Actuation Signal (EFAS)

Four independent measurement channels (A, B, C and D) are provided and designed such that a
two-out-of-four coincidence of like initiating trip signals is required to generate a reactor
trip or actuate an ESF system. Each channel is separated from other channels to provide
physical and electrical isolation of the signals to the system initiating logic. Each
channel is also supplied electrical power from a separate Class 1E,120 VAC vital electrical !distribution panel (2RS-1 through 2RS-4). The system is designed so that a loss of power to '

the measurement channels and/or to the logic systems will cause system actuation, i.e., fail
safe. For example, a loss of power from vital power panel 2RS-1 will cause system components
in channel "A" to deenergize and results in what is termed a "half-leg" trip. This produces
essentially half of the logic necessary for generation of a reactor trip signal and all ESF
actuation signals, however, no component actuation (no ESF signal generation) should occur as
a result of this condition alone. With the system in this condition, a failure or loss of
power to other system components (power supplies, relays, bistables, etc.), or the presence
of an initiating signal of some type in channels, "B," "C," or "0" coulo produce a reactor
trip signal and/or ESF actuation signal (s). The type of signals generated Jre dependent upon
the specific component failure or the type of initiating signal present. Several different
failure modes are possible which could cause the generation of one or more actuation
signals.

On 4/23/88, operations personnel had res.Jved f rom service and tagged out the 120 volt AC,
vital power inverter which supplies power to distribution panel 2RS-1. Deenergizing 2RS-1
caused a partial loss of power to the PPS and resulted in a "half-leg" trip at discussed
above. Unrelated to the maintenance activities on the inverter, !&C maintenance personnel i

'

had previously been troubleshooting a problem with a 12 volt DC, PPS power supply, PS-4,
which supplies power to certain components of the system in channels "A" and."B". Although
the power supply was functioning properly to provide adequate power to systes components, it
was noted that when PS-4 was energized the electrical signal to one of the excore nuclear
instrumentation channels became erratic, apparently due to induced electrical noise from
PS-4.

At approximately 1255 hours on 4/23/88, while troubleshooting the excore detector noise
problem, an I&C technician deenergized PS-4 The technician was aware that power panel 2RS-1
was deenergized at the time and that the PPS was in a "half-leg" trip condition. The techni-
clan thought, however, that no actuation signals would be generated if PS-4 was deenergized.
Deenergizing PS-4 in conjunction with the system components powered from 2RS-1 already being
in a deenergized condition caused a loss of power to a sufficient number of PPS components
to result in the generation of a reactor trip signal and all ESF actuation signals.

B. Equipment Malfunctions

As a result of the actuation signals, a minimum amount of ESF equipme,t which was aligned
for automatic operation, actuated as designed. All equipment appeared to operate properly
when actuated. However, following partial reenergization of the PPS by restoring power to
the system from PS 4 and resetting (clearing) the actuation signals, operations personnel
noted that three motor operated valves (HOVs) which had received automatic signals during
the event, would not operate properly. All three MOVs had received an open demand signal
as a result of the SIAS generation. The valves would not respond to a closed demand from
the control switches located on control room panels even with no SIAS present. At
aporoximately 1340 hours on 4/23/88, operations personnel reenergized 120 volt power panel
2RS-1 and restored all normal power to the PPS. Following this restoration of power all
three MOVs would operate properly. The af fected MOVs were: 1) normally open M s located
in the suction supply piping from the refueling water tank (RWT) to the two independent
trains of emergency core cooling subsystems; one-valve located in each RWT outlet line,
and 2) a normally closed MOV located in the Loop !! service water system discharge piping
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to the emergency cooling pond. The cause of the failure of these valves to operate properly
after clearing the automatic actuation signal (SIAS) could not be determined.

8. Safety Significance

The unit was in cold shutdown with the shutdown cooling system in service for core decay heat
removal at the time of the occurrence. The "A" LPS! pump was operating ta provide SDC system
flow. Upon generation of the RAS, the LPSI pump automatically stopped as designed, causing a
temporary loss of decay heat removal. The pump was restarted within approximately five

I minutes restoring SDC flow and core cooling. Reactor decay heat level was low at the time of
! this occurrence, therefore, the RCS heatup during this short time period was insignificant.
! The reactor trip circuit breakers were open with all CEAs already inserted into the core

prior to the inadvertent PPS actuation, therefore, no components were actuated as a result
| of the reactor trip signal generation.

| The emergency diesel generators (EDGs) used to supply emergency power to the ESF equipment
! electrical busses were aligned for automatic operation prior to the event and both EDGs
| started as designed upon receipt of sa SIAS. However, normal offsite power to the ESF buses

was maintained throughout the event, t''erefore, neither EDG was required to supply emergency1
'

power. The units operated in a running standby condition for a short period of time and
were secured after the SIAS was cleared.

AP&L administratively controls the position of certain ESF actuated components while the
| plant is in shutdown modes to minimize the consequences of inadvertent automatic actuation
! of the ESFAS. For example, the control handswitchas for the high pressure safety injection
| purps and containment building spray pumps are maintained in a "pull to-lock" position so

that the pumps can not automatically start. These components / systems are not required to be
capable of automatic operation when the plant is in these modes and it is recognized that the
probability of inadvertent actuations is higher during conditions when systems are in
abnormal configurations while maintenance aativities are being performed. Therefore, as a
result of the inadvertent PPS actuation, a minimum amount of equipment was actuated.

i
|

Considering the plant conditions existing at the time of this event and the fact there were
{no adverse consequences resulting from the inadtertent actuation of the ESF equipment, there

was no safety significance as a result of this event.

D. Root Cause

The root cause of this event was determined to t,e a cognitive personnel error. The I&C
technician who deenergized power supply PS-4 thcught that there would be no PPS actuation

I as a result of this action. A more detarted review of the system design and status of the
PPS at the time should have revealed that a PPS actuation would occur if PS-4 was deener-
gized. Additionally, the maintenance activities to correct the electrical noise problem with
the excore nuclear instrumentation channel should have been delayed until af ter maintenance
had been completed on the vital power inverter and this system returned to service. This
would have allowed restoration of the PPS to a condition where the system was not susceptible

|to inadvertent actuations caused by the loss of a single power supply prior to performing i
I additional maintenance activities.

||
t

E. Reportability

This event constituted a condition that resulted in an automatic actuation of the Reactor
Protection System and Engineered Safety Features equipment which was not part of a preplanned
sequence during testing and is considered to be reportaLle per 10CFR50.73(a)(2)(iv). The
occurrence was also reported as a non-emergency event per the r rqairements of 10CFR50.72(b)(2)(ii)
at 1503 hours on 4/23/88.

-
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III. Corrective Action

A. Immediate

Upon recognizing that a PPS actuation had occurred, the I&C technician reenergized PS-4.
The PPS was reset, clearing the actuation signals to the ESF equipment. Operations
personnel restarted the "A* LPSI pump and reestablished normal shutdown cooling flow.
The EDGs were secured and placed in standby. Other ESF equipment which had actuated as a
result of the unplanned PPS actuation was reallgreed as desired.

B. Subsequent

The I&C technician was counseled regarding his actions which resulted in the inadvertent PPS
actuation.

The three MOVs which did not operate properly following partial restoration of power to the
PPS and resetting c' the SIAS were manually cycled and verified to operate properly
following restoration of all normal power to the rystem by reenergizing the vital powerinverter and power panel 2RS-1.

C. Future

No future actions are planned.

IV. Additional Information
A, Similar Events

Similar events related to unplanned ESFAS actuations were previously reported in the
following Licensee Event Reports (LERs).

368/80-024 Inadvertent Containment Spray Initiation
368/83-015 Inadvertent Containment Spray Actuation
368/84-003 Main Steam Isolation Signal Actuation and Reactor Trip
368/85-009 Inadvertent Engineered Safeguards Actuations During Design Change

Modifications
368/85-014 Reactor Trip Caused by Inadvertent Actuation of Engineered Safeguards

During Plant Protection System Surveillance Testing
368/88-003 Unplanned Automatic Actuation of Engineered Safety Features Actuation

System Due to Deenergizing an Electrical Distribution System Vital
Power Psnel for Maintenance

|
__

__



,. ,

*
.

ARKANSAS POWER & LIGHT COMPANY
June 3, 1988

2CAN068805

U. S. Nuclear Regu.atory Commission
Document Control Desk
Washington, D.C. 20555

SUBJECT: Arkansas Nuclear One - Unit 2
Docket No. 50-368
License No. NPF-6
Licensee Event Report 50-368/88-007-00

Gentlemen:

In accordance with 10CFR50.73(a)(2)(iv), attached is the subjec*.
Licensee Event Report concerning an unplanned automatic actuation of
the plant protection system due to a loss of power caused by personnel
error during maintenance activities.

Very truly yours,

/ / s'
JI . Ni
Executive Director,

/ Nuclear Operations

JML: LAT: dm
attachment

cc w/att: Regional Administrator
Region IV
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

INP0 Records Center
Suite 1500
1100 Circle, 75 Parkway
Atlanta, GA 30039 h
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