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I. DESCRIPTION OF EVENT:

On January 26, 1989, with the reactor at 90% power, the monthly
operability test of the High Pressure Coolant Injection System (HPCI,
EIIS Code BJ) commenced. At 1322 hours, the HPCI turbine was started
for automatic operation as part of the test. As the pump was nearing
the required 3000 gallons per minute output HPCI Outboard Steam Supply
‘Isolation Valve M02239 (EIIS System Code JM-ISV) closed. This resulted
in a turbine trip. The isolatijon was due to a steam supply high flow
signal. HPCI was considered inoperable at that time. A review of HPCI
system pressure instrumentation, and conditions in the turbine area
shortly after the system was considered inoperable determined the steam
supply high flow was not due to a steam leak in the HPCI system. The
HPCI turbine was restarted at 1333 hours, and again it tripped when
the same steam supply valve closed on a high steam flow signal.

A seven day Limiting Condition for Operation (LCO) was entered in
accordance with Technical Specification 3.5.D.2. Required testing was
initiated to verify the operability of the redundant systems: the
Automatic Depressurization System (ADS, EIIS System SB), the Low
Pressure Coolant Injection System (LPCI, EIIS System BO), the Core
Spray System (CS, EIIS System BM), and the Reactor Core Isolation
Cooling System (RCIC, EILIS System BN).

Following troubleshooting and replacement of printed circuit boards
within the HPCI governor control circuitry, the HPCI turbine was
successfully tested, and declared operable at 1630 hours on January
29, 1989.

This event is being reported in accordance with 10 CFR 50.73(b)(2)(iv).
II. CAUSE OF EVENT:

Routine observation of the HPCI steam flow rate instrumentation during
the surveillance test indicated that an actual high flow condition was
a likely possibility. Additional monitoring of HPCI turbine control
instrumentation and visual observation of the turbine during subsequent
test runs was undertaken for verification and to establish the reason
for this condition. »

The high flow condition in the HPCI steam supply line was caused by a
' malfunction of turbine governor equipment. The intermediate cause was
an electronic component failure or failures within the converter
printed circuit board of the governor control circuitry which resulted
in an erroneous high speed demand signal. This in turn led to the
turbine steam supply governor valve maintaining a full open position
during the entire startup sequence. Normally the governor valve
reaches a full open position during the beginning of the startup

NRC FORM 366a
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sequence, but as the turbine gains speed and momentum the valve will
travel in the closed direction to reduce the steam flow to that flow
needed to maintain adequate turbine speed control. The abnormal
response of the turbine governor valve and the erroneous high speed
demand signal were noted during troubleshooting runs.

The converter printed circuit board is located within the turbine
governor EG-M control box (EIIS Component Code BJ-65), manufactured
by the Woodward Governor Company. The EG-M receives information on
turbine speed, the automatic startup rate, and a signal from the flow
controller. It provides a speed demand signal to an electro~hydraulic
actuator (Woodward EG-R), which controls the turbine governor valve.

It was noted during troubleshooting runs of the HPCI turbine that the
failure of the converter printed circuit board was intermittent. At
times the speed demand signal was appropriate, but then a step change
- to an inaccurate high signal would occur. In one instance, during a
troubleshooting run this step change did not occur until the HPCI
system had been at rated conditions for approximately three minutes.
Removal and reinstallation of the converter printed circuit board
resulted in resetting of the signal to an appropriate level. Visual’
examination of the card found no poor connections. .

There are three printed circuit boards within the Woodward EG-M. These
circuit boards remain energized when HPCI is in standby condition.
Discussions with the vendor indicate such constant current flow could
reduce 1ife expectancy. There are no vendor recommendations for
periodic changeouts of these components. The converter printed circuit
board had not been changed out since the mid-seventies. Long term
exposure to excessive heat during turbine operation and from elevated
HPCI room temperatures may have also been a factor. The EG-M was
located on the turbine pedestal until the 1987 refueling outage, when
it was moved to a nearby wall. The root cause of the failure of the"
converter in January, 1989, was an unanticipated age-related response
of the printed circuit board's components due to long term constant
energization and possibly environmental factors.

ITI. ANALYSIS OF EVENT:

The inoperability of the HPCI system had a minimal impact on the safe
operation of the plant. Redundant systems were operable throughout
this event and the previous surveillance interval. With the reactor
in Run mode, the worst case effect of the failure or inability of the
HPCI system to operate would be loss of the ability to maintain reactor
vessel inventory after small line breaks that do not rapidly
depressurize the vessel. ADS, in conjunction with the LPCI or CS
systems, provides full redundancy for HPCI. The RCIC system was also
available to mitigate the loss of HPCI, but is not considered fully
redundant to HPCI.

NRC FORM 366a
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IV. CORRECTIVE ACTIONS:

The EG-M converter printed circuit board was replaced following the
determination that it was the cause of the turbine steam line high flow
condition. The other two printed circuit boards within the EG-M were
also replaced to try to preclude further possible aging problems.
These printed circuit boards will be scheduled for replacement at an
eight year interval, as will the ones in the RCIC governor circuitry.
The vendor does not have a specific recommendation for 1ife expectancy
replacements, but believes this would be adequate. Additional cooling
for the HPCI room was added uring the 1988 refueling outage and is now
functioning. This should aid in the reduction of high ambient
temperatures. An INPO Network entry has been made to notify other
plants of this event. '

V. ADDITIONAL INFORMATION:
A. Failed Component Identification

Woodward Governor Company EG-M Control Assembly 8270-811, with
Converter Printed Circuit Board 5430-229 A.

The HPCI Turbine is a'Type CS, manufactured by the Terry Steam
Turbine Company.

B. Previous Similar Events

There had been no previous documented failures at DAEC of the
EG-M converter printed circuit board. The EG-M tachometer
printed circuit board was replaced during the 1987 refueling
outage when calibration problems developed during routine
preventive maintenance. Failure of the HPCI turbine to attain
speed or output pressure requirements due to out of calibration
components in the EG-M were reported in LER 83-18 and LER 86-10.
Other LERs reporting HPCI starting problems were 75-57, 76-89,
77-77, 77-95, 77-96, 78-25, 83-22, 83-56, and 88-04. A turbine
trip on high flow due to a test circuit problem was documented
in LER 88-01.
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SCP

Iowa Electric Light and Power Company

February 24, 1989
DAEC-89-0154

Mr. A. Bert Davis

Regional Administrator

Region III

U. S. Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, IL 60137

Subject: Duane Arnold Energy Center
Docket No: 50-331

Op. License DPR-49
Licensee Event Report #89-002

Gentlemen:

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

Very truly, yours,

% 2-24-87
RicK L. Hannen

Plant Superintendent - Nuclear

RLH/JRP/go
cc: Director of Nuclear Reactor Regulation
Document Control Desk
U.S. Nuclear Regulatory Commission
Mail Station P1-137
- Washington, D. C. 20555
NRC Resident Inspector - DAEC

File A-118a

FEB 2 7 1989
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