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Subject: Licensee Event Report (LER) No. 99-003

Pursuant to 10 CFR 50.73(a)(2)(v), Detroit Edison is submitting the enclosed LER No.
99-003. The LER documents the malfunction of a flow controller for the High Pressure
Coolant Injection system.

No new commitments are being made in this LER.
|

Please contact Norman K. Peterson, Director Nuclear Licensing, at (734) 586-4258 if you
have any questions.

Sincerely,|

I
/cc: J. Dyer

A. J. Kugler
A. Vegel;

|
M. V. Yudasz, Jr. ,,,-

/g , h,VNRC Residents Office
l Region III v

Wayne County Emergency Management Division
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High Pressure Coolant Injection System Flow Controller Failure
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At 1928 hours on June 25,1999 the high pressure coolant injection system (HPCI) [BJ] was declared
inoperable after a routine check of control room indications conducted each shift identified that the HPCI

;,
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flow controller [BJ] [FC] had failed downscale. In this condition, the HPCI system would have produced I

less than the minimum required flow for HPCI to be considered operable. The required Technical
Specifications actions were taken. A four hour notification required by 10 CFR 50.72(b)(2)(iii)(D) was
made at 2230 hours on June 25-,1999, Event Number 35865. Repairs were made to the HPCI flow

,

'

I controller and HPCI was restored to operable status at 2248 hours on June 27,1999, terminating the event.

The event was caused by failure of the control amplifier [ AMP] for the automatic HPCI flow control loop.
Subsequent examination of the affected circuit board determined that a degraded electrolytic capacitor
[ CAP] caused the failure of the control amplifier. The control amplifier circuit card in the HPCI flow
controller automatic flow control loop was replaced with a refurbished card.
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Plant Conditions

Operational Condition: 1 (Power Operation)
Reactor Power 97 percent
Reactor Pressure 1024 psig
Reactor Temperature 538 degrees Fahrenheit

Description of the Event:

At 1928 hours on June 25,1999 the high pressure coolant injection system (HPCI) [BJ] was declared
inoperable. A routine check of control room indications conducted each shift identified that the HPCI flow
controller [BJ] [FC] had failed downscale. In this condition, the HPCI system would have produced less
than the minimum required flow for HPCI to be considered ope able. HPCI was immediately declared
inoperable and required Technical Specification 3.5.1, Emergency Core Cooling Systems, Action c was
invoked. The core spray system [BM] (CS), low pressure coolant injection system [BO] (LPCI), automatic
dcpressurization system (ADS), and reactor core isolation cooling system [BN] (RCIC) were verified to be
operable as required by Action c. Continued operation in this condition is permitted for up to 14 days.

Unplanned inoperability of HPCIis considered an event or condition which alone could have prevented
fulfillment of a safety function and is reportable under 10 CFR 50.72(b)(2)(iii)(D) and
10 CFR 50.73(a)(2)(v)(D). The four hour notification required by 10 CFR 50.72(b)(2)(iii)(D) was made at
2230 hours on June 25,1999, Event Number 35865. Repairs were made to the HPCI flow controller and
HPCI was restored to operable status at 2248 hours on June 27,1999, terminating the event.

Cause of the Event

The event was caused by failure of the control amplifier [ AMP] for the automatic HPCI flow control loop.
The amplifier failed with output limited to approximately 13.3 milliamps. The normal full range of the
controlloop is 10 to 50 milliamps. Subsequent examination of the affected circuit board determined that a
degraded electrolytic capacitor [ CAP] caused the failure of the control amplifier. Degradation of the
capacitor is believed to be due to age.

The control amplifier circuit card was last replaced in February,1993, after a previous partial downscale
failure of HPCI flow controller. In the previous case, the partial downscale failure did not impact HPCI
operability since the minimum HPCI flow requirements were satisfied with the flow controller in the as
found condition. The 1993 controller failure was attributed to age related degradation of an electrolytic

,

capacitor in the control amplifier circuit. The failure of the same electrolytic capacitor (C18) in the control
amplifier circuit was determined to cause the event described in this Licensee Event Report.

In the evaluation of the 1993 failure, the expected life for electrolytic capacitors was estimated to be
between seven and twenty years. Existing periodic monitoring and corrective maintenance were
considered adequate to ensure continued reliability, at that time.
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Analysis of the Event

This event had no adverse impact on the health and safety of the public. The safety function cf th IIPCI
system is to inject water into the reactor vessel at a sufficient rate to maintain reactor water level and adequate
core cooling in the unlikely event of a postulated accident or transient. Technical Specifications permit
continued operation with the HPCI system inoperable provided that ADS, CS, LPCI, and RCIC are operable.
These systems, in combination, provide an alternate means of fulfilling the HPCI safety function of maintaining
reactor vessel inventory and adequate core cooling. These systems were operable when the HPCI flow
controller failure was discovered. In addition, the failure affected only the HPCI automatic flow control
function. Manual HPCI flow control was unaffected by the failure; however, HPCI subsequently was removed
from service to repair the flow controller. Manual control could have established the required HPCI flow had a j

postulated event requiring HPCI system actuation occurred prior to HPCI being removed from service for {
repair. i

I

Corrective Actions

The control amplifier circuit card in the HPCI flo~w controller automatic flow control loop was replaced
with a refurbished card. The HPCI system was restored to operable status at 2248 hours on June 27,1999.

|

This event was documented in the Fermi 2 corrective action program. Further corrective actions are being |
considered including preventive maintenance and controller replacement. These and any further actions

'

relating to this event will be developed and implemented commensurate with established priorities and
processes of the Fermi 2 corrective action program.

Additional information

A. Failed Components

Component: GEMAC Controller
Description: High Pressure Coolant Injection Pump Flow Control Amplifier
Manufacturer: GEMA (GEMAC Division of General Electric)
Model Number: 543031 AAAZIPAG

B. Previous Similar Events

A previous partial downscale failure of the HPCI flow controller occurred in February,1993. HPCI
operability was not impacted since the minimum HPCI flow requirements were satisfied with the flow
controller in the as found condition. The controller failure was attributed to age related degradation of
an electrolytic capacitor in the control amplifier circuit. The expected life for electrolytic capacitors was
estimated to be between seven and twenty years. At that time, existing periodic monitoring and
corrective maintenance were considered adequate to ensure continued reliability. The HPCI flow
controller failure discussed in this LER (LER 99-003) is similar and involved the same capacitor in the
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| control amplifier circuit. It was discovered through routine monitoring of the controller output. This
failure occurred at less than minimum seven year life expectancy estimated for electrolytic capacitors in
1993.


