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TEXT (1f more space is required, use additional NRC Form 366A's) (17)

DESCRIPTION OF EVENT

On March 6, 1991, at 0422 EST, with Unit 1 operating in Mode | (100 percent power, 2235
peig and 578 degrees Farenheit) the P250 plant computer alarm typer and associated
annunciator were actuated incicating multiple rod positioning indicater (RPI) (ELIS
Code AA) deviation alarme. All RPls were indicating low and approximately 25 of the
RPIs were indicating low by more than the allowed 12 steps irom the group demand step
counters. The applicable Technical Specification (TS) LCO 3.1.3.2 action statements
could not be met with more than one inoperable RPI per bank; therefore, LCO 3.0.3 was
entered immediately.

Operations and Maintenance evaluaied the available parameters and determined the
problem was in the power supply to the RPI System, During the subseguent
troubleshooting, the nominal 120 VAC input to the Unit | RPI instrument racks was
measured and found to be approximately 115 VAC. The same voltage on Unit 2 was
measured at 125 VAC., The output voltage of the Unit | Seclatron voltage regulator

(EITS RG) (manufactured by Sola Electric, Model 31-16-250-6), which provides the input
power to the RPI instrument racks, was then adjusted to 125 VAC. The RPIs increased to
within the acceptable range and LCO 3.0.3 wi  exited at 0635 EST.

Although the plant was able to exit LCO 3.0.3, a potential problem still existed
because the RPIs were not as stable as normal, and some of the RP[ deviation alarms
would occasionally actuate and clear (i.e., momentarily “bounce" in and out of the
alarm state). Additional troubleshooting revealed that the Unit | Solatron output
voltage had an approximate plus/minus 2.3 volt variation as compared to a very stable
voltage (plus/minue 0,01 volt) on the Unit 2 Solatron. Since the actual regulation is
primarily controlled by the Solatron's circuit board assembly (EILS Code ECBD),
Maintenance concluded that the circuit board may have been defective.

To replace the circuit board, it was necessary to deenergize the Solatron which
rendered the RPI system inoperable. On March 7, 1991, at 1505 EST, power was removed
from the voltage regulator and the plant again entered LCO 3.0.3, to perform the
maintenance. At approximately 1830 EST, the board replacement was completed, and the
system was reenergized and placed in service for post maintenance testing. The
Solatron output voliage was stable and the KPIs were functioning properly. At 1855%
EST, the system was declared operable and LOO 3.0.3 was exited.

CAUSE OF NT

This event was caused by a failure of the circuit board assembly in the Solatron
voltage regulator. Based on u visual inspection of the board, it appeared that at
least one electrolytic capacitor had deteriorated to a point that may have contributed
to the failure. Another possible contributing cause could have been the aceumulation
of excessive dirt on the circuit board which may have resulted in overheating of the
components, Although this is unlikely based on the relative orientation of the cireuit
board (i.e., located at the bottom of the vented regulator casing), it probably
warrants preventive maintenance checks for cleanliness.
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CAUSE OF EVENT

A detailed analysie of the failed circuit boara wil! be performed by the manufacturer
to determine the actual failed components ara ‘xa® : .. -.

AN, LYSIS OF EVENT

This event is being : ported in accordance with 10 CFR 50,73 (a)(23(i)(B) as a
condition prohibited by TSs.

The Rod Control System group demand step counters were not affected by the RP! failure
and cor tinued to indicate the demanded rod position throughout the avent, Upon
discovery of the failure, operators placed the rods in manual control and verified that
reactivity parameters had not changed to ensure rods had not moved. Subsequent entry
into LCO 3.0.3 for the circuit board replacement was carefully preplanned and
coordinated including development of contingency actions to ensure the out of servics
time was minimized. The operators were aware of rod position throughout both ever.ts.
Therefore, the health and safety of the public were not threatened,

CORRECTIVE ACTICNS

Upon receipt of the computer alarm, the operators verified that the condition existed,
placed the rod control system in manual, and entered LCO 3.0.3. Subsequent
troubleshooting revealed that the output of the Solatron voltage regulator was

115 VAC. It was adjusted to 125 VAC and the RPIs returned to an acceptable range.
However, the Solatron's output voltage was not as stable as normal, causing the RPls to
vary. Therefore, on March 7, 1991, the Solatron's voltage regulating circuit board -as
replaced, resulting in a stable output vcltage and proper functioning of the RPIs,

The failed circuit board will be sent to the manufacturer, Sola Electric, to further
determine the failure mechanism. If results of this evaluation lead to different
conclusions, this LER will be revised to reflect the cause of tne fallure and required
corrective actions,

Unit 2 containe the same device in the RPI System; therefore, the Unit 2 Solatron
voltage regulating circuit board was inspected to determine if :mmediate replacement
wag warranted. No accumulation of dirt was discovered on the board that could
contribute to a failure and the output voltage was and is remaining stable. Unless the
failure analysis warrants immediate replacement, the circuit board will be replaced
during the Unit 2, Cycle 5 refueling outage to ensure its continued reliability., As
additional precautions, a preventative maintenance (PM) instruction will be instituted
by December 6, 1991, to periodically replace the circuit boards for both units and the
RPI calibration procedures for both units will be revised before the respective Cycle 3
refueling outages to include periodic cleanliness inspections.

MRC Form 366(6<89)
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ADDITIONAL INFORMATION

Three previous LERs have been submitted for 100 3.0.3 eatries resulting from RPI
failures (LER 50-327/85~009, 50-327/89-026, 50-328/91-001). One of these events, LER
50-327/85-009, involved the Solatron voltage regulator that failed in this event. The
cause of the failure in LER 50-327/85-009 was attributed to wetting of the Solatron
induction cireuitry resulting in voltage reduction, As the actual means of water
entering the Soiatron could not be determined and the Solatron was not damaged, no
corrective artion was considered necessary,

The other two events did not involve the power supply to the RP! System. One svent
resulted from temperature fluctuations (LER 50-327/89-026) and the other resulted from
instrument drift (LER 50-328/91-001), Therefore, previous corrective action could not
be expected to have prevented this event,

During the NER search conducted during this lavestigation, Operating Experience Report
| (OER) OE~3236 was discovered, This OER (2opy attached) described a line voltage
regulator failure in the RPI System resuiting in unit shutdown per T8's at Zion Nuclear
Generating Station, This event |8 similar to Sequoyah's veltage regulater tailure
because the same component tailed.

An investigation into the NER program requirements was conducted to determing if 4
review of the OER should have prevented this event, The investigation concluded that
the NER program worked as designed for the OER issue. OERs are less significant

u industry reports and © not warrant action in all cases. They are screened by NER
managers, entered on the data base for future information, and distributed as

| appropriate. Additionally, INPO screens OERs to identify trends and significant

| events, and they issue other reports when action is deemed necessary. For this OER, no
specific root cause, corrective actions, or other recommendations were provided in the
l report. Therefore, it was determined not "o require additional review or action.
Zion's OER stated that a follow-up report would be made after the invescigation of the
incident, but it was apparently never issued to the INPO network, If a follow=up

» report had been {ssued with specific recommendations, it would aave been distributed

| for information and/or action as appropriate.

The investigation tear contacted Zion to determine the failure mechanism in their
ent. The voltage regulation <« caught on {lre apparently due to a diode failure
esulting from age. Sola Electric could not conclusively determine the cause but

agreed that it could be age.

NRC Form 366(6-89)
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l COMMITMENTS

l. The tailed circuit board will be sent tc the manufacturer (Sola Electric) to
. further determine the failure mechanism, Results of this analysis will be
evaluated and any additional corrective actions defined by June 3, 1991,

2. If results of this evaluation lead to different conclusions this LER will be
revised to reflect the cause of the failure and required corrective actions by
July 1, 1991,

3, The Unit 2 Solatron voltage regulating circuit board will be replaced during the
Unit 2 Cycle 5 refueling outage.

4%, A PM instruction will be instituted to periodically replace the circuit boards for
both units by December 6, 199,

; 5, The RPI calibration procedure for Unit 1 will be revised before the Unit | Cyele 3
, refueling outage to include periodic cleanliness lnspections,

. 6., The RPI calibration procedure for Unit 2 will be revised before the Unit 2 7yile §
| refueling outage to include periodic cleanliness inspections.
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