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April 5 1991

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

i

Gentlement

TENNESSEE VALLEY AUTHORITY - SEQUOYAH NUCLEAR PLANT UNIT 1 - DOCKET
NO. 50-327 - FACILITY OPERATING LICENSE DPR-77 - LICENSEE EVENT REPORT
(LER) 50-327/91-004

The enclosed LER provides details concerning a Limiting Condition for
Operation (LCO) 3.0.3 entry caused by more than one rod position
indicator (RPI) per bank indicating greater than 12 stepa lower than the
group demand position counters. The event resulted from a circuit board
failure in a Solatron voltage regulator to the RPI system and is being
reported in accordance with 10 CFR 50.73(a)(2)(1)(B) as a condition
prohibited by the plant technical specifications. This report also
documents a subsequent LC0 3.0.3 entry to replace the failed circuit
board.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

( -

. R. Bynum

Enclosure
cc: See page 2
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U.S. Nuclear Regulatory Commission
April 5, 1991

cc (Enclosure):
INPO Records Center
Institute of Nuclear Power Operations
1100 circle 75 Parkway, Suite 1500
Atlanta, Georgia 30339

Mr. D. E. LaBarge, Project Manager
U.S. Nuclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852

NRC Resident Inspector
Sequoyah Nuclear Plant
2600 Igou Ferry Road
Soddy Daisy, Tennessee 37379

Mr. B. A. Wilson, Project Chief
U.S. Nuclear' Regulatory Commission |

Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
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AssTRACT (Limit to 1400 spaces, i.e., approximately fifteen single-space typewritten lines) ( ro )
On March 6, 1991, at 0422. Eastern standard time (EST), with Unit t operating in Mode 1
Limiting Condition for Operation (LCO) 3.0.3 was entered after actuation of multiple
P250 plant computer Rod Position Indication (RPI) deviation alarms and the associated
control board annunciator. All RPIs had dropped and approximately 25 of the RPIs were
indicating low by more than the allowed 12 steps from the rod control system group
demand step counters. This deviation was caused by a failure in the Solatron voltage
regulator which provides the input power to the RPI instrument racks. Adjustments were
made to the Solatron's output voltage, and the RPIs reased to within the acceptable.

range. LCO 3.0.3 was exited at 0635 EST. Although t PI system was operable, the
Solatron output voltage and associated RPI readirgs we: not as stable as normal.
Therefore, on March 7, 1991, at 1805 EST, the RPI system was removed from service and
LCO 3.0.3 was again entered in order to replace the voltage regulating circuit board.
The board replacement was successfully completed and the RPI stability problem was
corrected. At 1855 EST, the RPI System was declared operable and LCO 3.0.3 was
exited. Corrective actions include sending the failed board to Sola Electric for
failure evaluation and instituting PMs for periodic inspections and replacements.
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DESCRIPTION OF EVENT

On March 6, 1991, at 0422 EST, with Unit 1 operating in P.ade 1 (100 percent power, 2235
psig and 578 degrees Farenheit) the P250 plant computer alarm typer and associated
annunciator were actuated indicating multiple rod positioning indicator (RPI) (EIIS
Code AA) deviation alarms. All RPIs were indicating low and approximately 25 of the
RPIs were indicating low by more than the allowed 12 steps from 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 evaluated the available parameters and determined the
problem was in the power supply to the RPI System. During the subsequent
troubleshooting, the nominal 120 VAC input to the Unit 1 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 1 Solatron voltage regulator
(EIIS RG) (manufactured by Sola Electric, Model 31-16-250-6), which provides the input
power to the RPI instrument racks, was then adjuated to 125 VAC. The RPIs increased to
within the acceptable range and LCO 3.0.3 vc 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 RPI deviation alarms
would occasionally actuate and clear (i.e., momentarily " bounce" in and out of the
alarm state).. Additional troubleshooting revealed that the Unit 1 Solatron output
voltage had an approximate plus/minus 2.3 volt variation as compared to a very stable

l voltage (plus/minus 0.01 volt) on the Unit 2 Solatron. Since the actual regulation is
primarily controlled by the Sol,atron's circuit board assembly (EIIS Code ECBD),
Maintenance concluded that the circuit board may have been defective.

L 'To replace the circuit board, it was necessary to deenergize the Solatron which
-rendered the RPI system inoperable. On March 7, 1991, at 1605 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 voltage was stable and the RPIs were functioning properly. At 1855

EST, the system was declared operable and LCO 3.0.3 was exited.

CAUSE OF EVENT

This event was causec' by a f ailure of the circuit board assembly in the Solatron
| voltage regulator. Based on a 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 accumulation
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 circuit
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 analysis of the failed circuit bor o will. be performed by the manufacturer
to determine the actual failed components ar.o xact ,rc

ALLYSIS OF EVENT

This event is being i ported in accordance with 10 CFR 50.73 (a)(2)(L)(B) as a
condition prohibited by ISs.

The Rod Control System group demand step counters were not affected by the RPI failure
and cor:inued to indicate the demanded rod position throughout the event. 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 service
time was minimized. The operators were aware of rod position throughout both ever.cs.
Therefore, the health and safety of the public were not threatened.

CORRECTIVE ACTIONS

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 Solatran's output voltage was not as stable as normal, causing the RPIs to
vary. Therefore, on March 7, 1991, the Solatron's voltage. regulating circuit board was
replaced, resulting in a stable output vcitage 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 failure and required
corrective actions.

Unit 2 contains the same device in the RPI System; therefore, the Unit 2 Solatron
. voltage regulating circuit board was inspected to determine if immediate replacement
L was 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
l RPI calibration procedures for both units will be revised before the respective Cycle 5

refueling outages to include periodic cleanliness inspections.

|
|
|

*
|

[ NRC form 366(6-89)
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ADDITIONAL INFORMATION

Three previous LERs have been submitted for 100 3.0.3 entries 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 circuitry 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 action was considered necessary.

The other two events did not involve the pawer supply to the RPI System. One event.

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 investigation, Operating Experience Report
-(OER) OE-3236 .as discovered. This OER (copy attached) described a line voltage-

,

regulator-failure in the RPI System resulting in unit shutdown por TS's at Zion Nuclear- '

Generating Station. This event is similar to Sequoyah's voltage regulator failure '

because the same component failed.

An investigation into the NER program requirements was conducted to determine if a
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

'

| industry reports and io 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,0ERs to identify trends and significant

( ~ events, and they. issue other reports'when action is deemed necessary.- For'this_0ER, no
( - specific root cause, corrective actions,_ or other recommendations = were provided in the

~_ repor t . Therefore, it was determined not to require additional review or action.o

Zion's'0ER stated that a follow-up report would-be made after the investigation of the
incident, but it was.apparently never issued to the INPO network. If a follow-up

-report had been issued with specific _ recommendations, it would nave been distributed
~

-for information and/o'r action as appropriate.E

o i

L The_ investigation team contactH Zion to determine the failure mechanism in-their
}' . vent. .The voltage regulation caught on fire apparently due to a diode failureet

resulting from-age. Sola Electric-could not conclusively determine-the cause but
agreed that;it could be age.<

,
_ __

|

|
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COMMITMENTS-

1. The failed circuit board will be sent to 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, 1991

5. The RPI calibration procedure for Unit I will be revised before the Unit 1 Cycle 5
refueling outage to include periodic cleanliness inspections.

6. .The RPI calibration procedure for Unit 2 will be revised before the Unit 2 Cyd e 5
refueling outage to. include periodic cleanliness inspections.

.
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