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On March 11, 1986, with the reactor in run mode, the Reactor Core
Isolation Cooling System (RCIC) initiation and control power static
inverter stopped providing output power. The RCIC system was
declared inoperable until the inverter had been successfully
replaced slightly less than four hours after the problem first
occurred. The cause of the inverter output power failure was found
to be a low setting on the inverter high input voltage sensor trip,
combined with a higher than normal input DC voltage due to battery
equalization. This inverter, with the low setting for its high
input voltage trip, had been installed as a result of an unrelated
inverter failure (LER 85-031) in August of 1985. In response to the
1985 RCIC inverter failure, a procedure was developed, and periodic
preventive maintenance was scheduled for this and similar plant
inverters. The root cause of the March 11, 1986 event was
inadequate maintenance instruction to adequately test the inverter
prior to its installation in 1985. As a corrective action for this
event, a procedure is being developed to adequately test this and
similar inverters prior to installation. A review of controls has
also been initiated to ensure spares installed from stock reflect
operating experience.
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On March 11, 1986, with the reactor in run mode at approximately 84%
power, the Reactor Core Isolation Cooling System (RCIC, EIIS system
code BN) turbine / pump initiation and control power static inverter
was found not to be providing output power, rendering the RCIC
system inoperable. Per Technical Specification 3.5.E.2, a seven day
Limiting Condition for Operation (LCO) was entered, contingent upon
the verification of operability of the High Pressure Coolant
Injection System (HPCI, EIIS system code BJ). This event is being
reported per 10 CFR 50.73(a}(2)(v), as it constitutes a condition
which could have prevented the fulfillment of a safety function.

This RCIC system static inverter (BN-INVT-K603) provides 115V AC
power to the RCIC turbine / pump initiation and control
instrumentation. It receives its input power from 125V DC System I.
At 2043 hours, the RCIC Inverter Power Failure Annunciator in the
Control Room activated. Investigation revealed the RCIC inverter
was no longer providing output power. The RCIC system was declared
inoperable at 2108 hours, and testing of the HPCI system for
operability initiated. Approximately one hour later, an instrument
technician switched the inverter off and back on, at which time it
began providing output power again. He also noted the input DC
voltage to the inverter at that time was 137 VDC. The RCIC system -

was not declared operable however until later the same evening after
the suspect inverter had been replaced. The RCIC system was
declared operable at 0030 hours on 3/12/86, at which time
operability testing of the HPCI system was halted.

An examination of the removed inverter found its high input voltage
sensor set to trip the unit at 138.4 VDC input. Per manufacturer
recomendations and recently implemented plant procedures the
setpoint should be 147 VDC. At the time of the inverter trip the
125 VDC system batteries were receiving an equalizing charge prior
to their yearly discharge test. The equalizing voltage used was
137.5 VDC, but it is surmised the voltage level drifted high enough
over a short period to result in the RCIC; static inverter tripping
out on high input voltage. When this occurs the inverter must be
turned off and back on in order to reset, as was done by t6e
instrument technician.

A RCIC static inverter previously failed on August 2, 1985 due to a l
capacitor leaking oil (see LER 85-031), and was replaced by the
inverter that is the subject of this LER. At that time no
preventive maintenance was being performed, or scheduled to be
performed, on the RCIC static inverter. As a corrective action for
the August 2,1985 RCIC inverter failure, a maintenance procedure
was developed and scheduled to be performed on this and similar
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plant inverters during the next refuel outage, and each refuel
outage thereafter. This schedule was adopted in light of the highly
reliable historical performance of this type of inverter, a Topaz
Electronics Model 125-GW-125-60-115. Similar inverters are found in
the HPCI system, the RCIC Steam Leak Detection System, and the
Feedwater Control System. The trip of the RCIC inverter on high
input voltage does not appear to have significant generic
implications with regards to other plant inverters. These inverters
have operationally demonstrated their high input voltage setpoints
are above the voltage produced by battery equalization.

The root cause of the subject event of this LER, the March 11 RCIC
inverter high voltage sensor trip, was inadequate maintenance
instruction to adequately test the inverter when installed. As a
corrective action for this event, a procedure is being developed to
adequately test this and similar inverters prior to installation.
The replacement inverter installed on 3/11/86 had its high and low
input voltage sensor trip setpoints checked prior to its
installation. Inverter high voltage setpoints were the subject of
some upward adjustment early in the Duane Arnold Energy Center's
operating history (initial startup - 1974). The inverter which
tripped out on high input voltage on March 11 may not have been in
use at the time these adjustments were made, and therefore its high -

input voltage sensor trip setpoint may never have been readjusted
from the initial low value.

The RCIC system was considered inoperable for slightly less than
four hours as a result of this inverter problem. The inverter was
replaced in a timely manner. The problem appears to have been an
isolated occurrence. This and similar plant inverters are scheduled
for periodic preventive maintenance, and steps are being taken to
ensure replacement inverters will be tested prior to installation.
In addition, we have initiated a review of controls in place to
ensure spares installed from stock reflect operating experience and
lessons learned since procurement. We expect the results of this
review by July 1986.
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Iowa Electric Light and Power Company

April 11, 1986'

OAEC-86-0253

U. S. Nuclear Regulatory Comission s
Document Control Desk

,

Washington, D. C. 20555

Subject: Duane Arnold Energy Center
Docket No. 50-331
Op. License DPR-49
Licensee tvent Report No. 86-005

Gentlemen:

In accordan:e with 10 CFR 50.73 please find attached a copy of the
subject Licensee Event Report.

| Very truly yours,

"

! Daniel L. Mineck
| P1 ant-Superintendent - Nuclear

| Duane Arnold Energy Center
;

|
DLM/JRP/pl

Attachment - LER 85- 005

cc: Mr. James G. Keppler
Regional Administrator
Region III
U. S. Nuclear Regulatory Commission -
799 Roosevelt Road
Glen Ellyn, IL 60137

NRC Resident Inspector - DAEC
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