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On December 29, 1%91, an inadvertent actuation of the auxiliary Feedwater
Actuatioen System (AFAS) occurred at Calvert Cliffs Unit 1. At the time of the
event, Unit ) was In MODE 3 (HOT STANDBY) with the Reactor Coslant System at
532 degrees Fahrenheit and 2250 psia. Preparations were underway to enter
MODE 2 (STARTUF)

AFAS START logic
wae masked by the

The cause of the event is the sensitivity of the original
circuit design to induced noise pulses. This sensitivity
time delay in the circuit., The modification to the logic circuit relocated
the time delay and revealed the unexpected susceptibility of this circuit te
noise induced pulses such as electro static discharge. The actuation is
attributed to an electro static discharge on the AFAS cabinet while a licensed
utility operator was shutting an adjacent AFAS sensor cabinet door

The vendor has been requested to design and provide hardware for a corrective
modification. To prevent recurrence the AFAS cabinet area is roped off and
access to the area requires Shift Supervisor permission. Cautlion tags are in
place to warn plaut personmel of the potential for spuriocus actuation of the
AFAS cablinets due to static charge Previously established electro static
discharge couutermeasures were expanded for work in and around all AFAS
cabinets,
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- 8 DESCRIPTION OF EVENT

On December 29, 1991, at 10:20 a.m,, an inadvertent actuation of the Auxiliary

Feedwater Actuation System (AFAS) occuvred at Calvert Cliffs Unit 1. The
stuation occurred while a ut "{ty li~ensed operator was shutting an AFAS sensor

capinet door in the Cable §- ing Room of the Aux’liary Bullding following the

resetting of slarm bistal ansor cabinets, The AFAS is an engineered
safety feature. At the : “nt ‘t ' was in MODE 3 (HOT STANDLY)
with a Reactor Coclant §, - mper. tuce of 532 degrees Fahrenheit and a

pressure of 2250 psia.

The Auxillary Feedwater (AFW A4 to grovide feedwater to the
Steam Cenevators (8Cs) for the . 't e &nd adecay heat, and to cool
the RCS to 300 degrees Fahrenheit can Feadwiter System is

inoperative. During normal operatiun, the + System i¢ maintained in a standby
mode with its components lined up for automatic start. Two AFW trains consisting
of one of two selected steam driven pumps, one motor driven pump and associated
flow paths are capable of automatically initlating flow to either SC.

The AFAS automatically starts the AFW pumps upon detection of low level in either
SC. When the AFAS genses & low level on any two of the four (2/4) Wide Range
Steam Generator Level signal channels on elther SG, then after a 20 s/ :ond ilme
delay, it generates AFAS START signals to start the AFW pumps. The time delay
prevents an actuation signal from being initiated unless a 2/4 low level signal
exists for 20 seconds or longer. Once initlated, the auto-start signals are
sealed-in by the actuation logic seal-in circuit. When the actuation logic has
returned to normal pressing a local RESET push button will unseal the trip
signal.

On Sunday, December 29, 1991 a plant startup was being conducted on Unit 1. At
OB:10 a.m. the RCS heatup to 532 degrees Fahrenheit was completed peyv Operating
Procadure (OP)-1, "Plant Startup From Cold Shutdown.® The li~:nsed operators
praceeded to OP-2, "Plant Startup From Hot Standby to Minimua load." While
verifying readiness to enter MODE 2 (STARTUP), OP-2 required rempletion of the
Diverse Scram System Functional Test which required the resetting of alarms on
the Eupineeread Safety Features Actuation Systea (ESFAS) cabinets,

In order to complete the Diverse Scram System Functionsl Teut, ithe Shift
Supervisor directed the Plant Watch Supervisor (PWS), a licensed Senlor Reactor
Operator, ‘o reset the ESFAS alarms locally at the ESFAS ~abinets. Due to the
recently compla:ted RCS heatup, "hanging" alarms (e.g., Steam Cenerator High
Level) existed on the AFAS sensor cabinets., The AFAS cabinets are located
adjacent to the ESFAS cabinets in the Cable Spreading Room. The Shift Supervisor
instructed the PWS to also clear these AFAS alarms by resetting the high level
alarm bistables in the sensor cabinets.
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The PWS proceeded to the Cable Spreading Room and reset the ESFAS alarms.
Following verification with the Control Room on alarm status and procedural
guidance, he went to the AFAS cabinets, unlocked and opened the tour AFAS sensor
cabinet doors and reset the alarms. The PUS, after resetting the alarm bistahles
in the sensor cabinets, then shut all the doors, stepped back and noticed that an
AFAS START alarm had actuated in the AFAS "A" actuation logic cabinel. This
cabinet door had not been opened, The PWS had been standing in front of the AFAS
actuation cabinet to reset the alarm in the sensor cabinet. The PWS had not been
aware of this alarm prior to this time. He immediately contact.d the Control
Room and verified that they had just received the ArAS "A" Actuated alarm. After
confirmiyg with the Control Room that a valid AFAS actuation condition did not
exist (8G level greater than the low level setpoint), the PWS was immediately
directed to RESET the AFAS alarm. He then checked that all the AFAS cabinet
doors were closed and all alarms clear.

The Control Room operators acknowledged receipt of the AFAS "A" Actuated alarm on
panel 1C04. AFW Pump No. 13 started and ran for approximately ten (10) seconds
and then was secured by the Control Room Operators by placing the handswitch in
pull-to-lock. The actuation alarm was immediately resct by the PWS which removed
the AFAS "A" START signal and allowed the steam admission valve for the turbine
driven pump to go shut. The Control Room operators returned the No. 13 AFW pump
handswitch te AUTO and returped the AFW System to normal configuratlion.

Operations personnel were aware of administrative contrels and concerns governing
work inside, behind the locked doors, of the Unit 1 AFAS actuation logic
cabinets. These controls required the use of an Electro Static Discharge pad and
grounding system while working inside the logic cabinets. These cortrols had
been implemented due to a previous electro static discharge induced AFAS "A"
actuation while performing the monthly AFAS logic test Surveillance Test
Procedure (STP)-0-9-1 on November 5, 1991. Since he was nort i{n the logic
cabinets the PWS did not use the grounding system and electro static discharge
pad vhile resetting alarm bistahles in the AFAS sensor cabinets. It is unclear
how close the PWS came to the logic cabinet but it is suspected that a charge was
induced onto the cabinet of sufficient amplitude and duration to initiate the
actuation.

The Shift Supervisor immediately had the AFAS cabinet area roped off. Caution
tags were hung restricting access to the area and requiring Shift Supervisor
permission prior to entry. Notation on the tags wavned plant personnel of
potential spurious actuation of AFAS cabinets due to static charge.
Troubleshooting of the AFAS cabinets the afternvon of December 29, 1991, revealed
no apparent abnormalities. STP-0-9A-1, "AFAS Quarterly Refueling Test," which
includes a cold start of AFW pumps, was completed satisfactorily on January 2,
1992, while employing the previcusly mentioned electro static discharge
countermeasures, These countermeasures were expanded to include use when working
in and around all AFAS csbinets. This requirement is being carried as a long-
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term item on the Nuclear Operations Shift Turnover Information Sheet per Calvert
Cliffs Instruction (CCI)-307E.

11.  CAUSE OF EVENT

A root cause analysis investigation was initlated after the event. The cause of
the event is the sensitivity of the original AFAS START logic clircuit design to
induced noise pulses. This sensitivity was masked by the time delay in the
circuit. The modification te the logic ¢ reuit relocated the time delay and
revealed the unexpected susceptibility ot this circuit to noise induced pulses
such as electro static discharge. The actuation is attributed to an electro
static discharge on the AFAS cabinet while a licensed utility operator was
shutting an adjacent AFAS sensor cabinet door.

Prior to the modification Calvert Cliffs Unit 1 and Unit 2 had experienced
several spurious AFAS actuations following plant trips from high power levels.
After the trip, the resulting $C level transient (shrink) would cause a momentary
(lasting only a few seconds) spike low in the wide range steam generator level
indication. This phenomena was known to exist and was documented in LER 318/91-
004 During this time a shor.-lived AFAS START actuation signal would be
generated and subsequently clear. The signal would cause the motor driven AFW
pump breaker to close and the pump would start. Operator action was required to
open the breaker. The 20 second time delay in the actuation circuit seal-in
logic prevented the brief actuation signal from being sealed-in, The AFW turbine
driven punp steam admission valves would start to open upon receipt of the AFAS
START signal but then would shut since the START signal cleared and was not
sealed-in,

In June 1991 a modification was made to the Unit 1 AFAS actuation legic circuirt,
The modification was designed to eliminate these spurisus AFAS actuations. It
relocated the 20 second time delay from the actuation circuit seal-in logic and
placed it in series between the 2/4 low level logic output and the actuation
signul output. The post-modification function of the time delay was to prevent
an sctuation (AFAS STARID) signal from being generated unless a 2/4 low level
signal exists in elther SC for 20 seconds or longer. Once the actuaiion signal
is initiated then it is sealed-in instantaneously by the secal-in logic circuit.

Post-maintenance testing of the AFAS after installation of the wmodification was
completed satisfactorily. Subsequent AFAS monthly logic tests (STP-0-9-1 and
STP-0-9A-1) were completed successfully through October 1991, On Octeber 1, 1991
Calvert Cliffs Unit 1 tripped from 93 percent power and no spurious AFAS
actuation occurred,

In October 1991 the same AFAS modification wes installed in Calvert Cliffs Unit 2
during a Maintenance Outage. Unit 2, however, experienced several spurious AFAS
actuations while attempting to re-energize the logic cabinets on October 23, 1991
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and during testing on October 25, 1391. An investigation of these actuations,
assisted by the vendor (Vitro Corporation) during a site troubleshooting visit on
October 30, 1991, revealed that electrical noise pulses were emanating within the
AFAS actuation logic circuit during repeated power-up cycles of the logic
cabinets. It was discovered thac if the noise pulse was of sufficient magnitude
and duration then it will cause a spurious actuation signal to be sealed-in. The
initial design, with the time delay in the seal-in circuit, allowed sufflcient
time for a noise pulse to dissipate. The removal of the time delay prevented
these electrical pulses from dissipating before the logic would seal-in. The
modification was removed from the Unit 2 AFAS and the system restored to its
previous configuration, Post-maintenance testing of the Unit 2 AFAS logic was
completed satisfactorily on November 16, 1991.

On November 5, 1991 a spurious actuation of the Unit 1 AFAS occurred while
licensed operators were performing STP-0-9-1. No injection occurred since the
system was in a test lineup with the AFW pumps discharge valves shut. When one
operator touched the face plate of the Channel “A" AFAS START logic module then
an AFAS START signal was initisted and sealed-in. Investigation found that the
occurrence was repeatable., The cause was traced to an electro static discharge
when the operator touched the module and the voltage transient initiated the
actuation. The module was replaced and an actuation by electro statiec discharge
was not repeatable. STP-0-9.1 was performed and completed satisfactorily.
railure of the initial logic module was believed to have permitted the actuation.
The original module was sent to the vendor for evaluation but the vendor was
unable to reproduce the electro static discharge phenomena.

Due to operational considerations and the better performance of the Unit 1 AFAS,
it was decided to leave the modification installed until the Unit 1 Spring 1992
Qutage. In the interim, extra precautionary controls were implemented. Plant
personnel <ere sens.tized to the issue of static discharging causing spurious
AFAS actuations while working inside the Unit 1 AFAS logic cabinets. The electro
static discharge pad and grounding system were provided to be used when working
in these cabinets. Instructions were provided for the proper use of the electro
static discharge pad. Electro static discharge countermeasures were employed
successfully on December 3, 1991 when STP-0-9-1 was completed satisfactorily
without incident. On December 29, 1991 the event, as previously described,
occurred,

1IT1. ANALYSIS OF EVENT
There were no significant safety consequences as a result of this event.
Auxiliary Feedwater flow to the SGs was initiated for ten (10) seconds. A

negligible amount (<100 gallons) of feedwater was added to the SCs.

The actuation of the AFW system while operating at any power level is not a
challenge to the plants safety analysis. The Calvert Cliffs Updated Final Safety
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Analysis Report (UFSAR) defines the Excess Feedwater Heat Removal Event to be a
reduction in SC feedwater temperature without a corresponding reduction in steam
flow from the SC. The UFSAR describes the wost limiting case to be the loss of
both high pressure main feedwater heaters at hot full power (107 percent) and not
an increase in feedwater flow. The analysis concludes that no safety limits are

exceeded .

AFW flow rate ls low (approximately 600 gpm with two pumps running) in

comparison with the nyrmal feed rate to the §CGs. Spurious AFAS actuations do not
place the plant in any unanalyzed condition,

There were no components or systems that contributed to the event because they
were inoperable at the start of the event. No plant systems er other component
fatlures resulted from this event. AFAS actuation caused by electro static
discharge onte the AFAS "A" Actuation logic cabinet is not an operability

concern.

Though electro static discharge may initiate a spurfous AFAS actuation

it will not prevent a valid AFAS actuation from occurring. AFAS circuitry that
has the seal-in logic is susceptible to electro static discharge. The actuation
(AFAS START) logic is the only circuit with this seal-in feature. The AFAS BLOCK
signal (blocks AFW flow to a ruptured $C) circultry is not affected. Only the
AFAS START signal 1s rvequired to seal-in and it Is the only AFAS logie circultry
that has been affected by electro static discharge.

This event is reportable in accordance with 10 CFR 5C.73{(a)(2)(iv) in that it
resulted in automatic actuation ef an Engineered Safety Feature. This occurred
as an unplanned AFAS actuation,

1v,

CORRECTIVE ACTIONS

Immediate

A Contrel Room operators confirmed that a valid AFAS actuation
condition did not axist and secured No. 13 AFW pump. They directed
the PWS to reset the AFAS alarm and then they returned the pump to
AUTO and returned the AFW system to normal configuratien.

B. A Root Cause Analysis was initiated to determine the cause of the
actuatien,

Actions te Prevent Recurrence.

A, The AFAS cabinet area is roped off. Caution tags are in place which
restrict access to the area by requiring Shift Supervisor permission
prior to entry. Notation on the tags warn~ plant personnel of
“potential spurious actuation of AFAS cabinets due to static charge."

B. The previously established electro static discharge countermeasures
(use of the electro static discharge pad and grounding system) were

b el sl B Nate o sl SR de _N_op
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expanded to require their use when working in and around all AFAS
cabinets. The countermeasures were successfully employed during
subsequent testing after the event.

C. The vendor has been requested to design and provide hardware for a
corrective modification to the AFAS START logic module circuitry
which would prevent electrical noise induced AFAS actuations.
Bounding values chosen for the design should envelop all noise
signals which could reasonably be expected to occur, including
electro static discharge. The vendor is beine requested to lab test
the logic module modification prior to its installation. We are
endeavoring to cowplete this design in time for installation during
the Unit 1 refueling outage in March 1992 and in Unit 2 no later than
its next refueling outage. In the event that the corrective
modification {s not ~omplete, we will return the configuration to its
pre-1991 condition watil the final modification is installed.

V. ADDITIONAL INFORMATION

A. ldentification of Components and Systems Referred to in this LER:
1EEE BO3A/83 IEEE 805/84
Component or System Function 1D System 1D
AFW System N/A BA
AFW Pump P BA
Steam Generator SG N/A
Reactor Coolant System N/A AB
Cabinet CAB N/A
Channel CHA N/A
Feed Water Headers HX §J
B. Previous Similar Event:

None .



