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HIGH PRESSURE COOLANT INJECTION SYSTEM

INCPERABLE DUE TO COMPONENT FAILURE
Gentlemen:
In accordance with the requirements of 10 CFR 50.73(a)(2)(v), Georg 8

Power Company 1s suhmittin? the enclosed Licensee Event Report
concerning a component failure which resulted in an 1nogerable hiqh

rossgro coolant injection system. This event ~ccurred at Plant Hatch -
nit 1.
Sincerely,
Q.J/..L.zagk
7. Beckham, Jr.
OCV/cr

Enclosure: LER 50-321/1991-033

cc: (See next page.)
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On 12/30/91, at 1015 CST, and on 12/31/91, at 1800 CST, Unit 1 was in the Run
mode at 26436 CMWT (100 percent of rated thirmsl power). At each of these times,
the High Pressure Coola.i Injection (HPCI) system experienced flow oscillations
f approximately 2000 gallons per minute while being tested in accordance with
procedure 34S5V-E41-002-18, "HPC1 Pump Operability.* The procedure was being
performed in order to meet the surveillance requirement of Unit 1 Technical
Specifications section 4.5.D.1.b.(1). 1In each case, the system was secured and
declared inoperable., Appropriate Limiting Conditions for Operation (LCD) were
initiated and the required Technical Specifications actions were implemented.
Corrective maintenance was performed on the system following each incident and
functional testing of the system was satisfactorily completed on 12/30/91, at
1900 CST, and on 1/1/92, at 0330 CST, respectively. 1In each case, the system
was returned to standby and the LCO terminated. The cause of each event was
intermittent fallure of & transfer relay(s) internal to the HPCI system flow
control unit, 1E41-K515, The relays function to transfer flow control between
the manual and automatic modes. Failure of the rela(s) caused HPCI system flow
to oscillate excessively in each of the events, Since the faldlure was
intermittent, it was not identified during troubleshooting activities following
the first failed survelllance test and did not show up during the subsequent
functional test. Corrective actions for the event included replacing the
transfer relays and functionally testing the system in accordance with procedure
34SV-E41-002-18.




ACILITY KAWL (1)

DOCKET NUMBER (2)

LER NUMBER (5)

ooy v

05000321 ¥ 1 033 00 ? o

PLANT HATCH, UNIT 1
o

PLANT AND SYSTEM 1DENTIFICATION

General Electric - Bolling Water Reactor Energy Industry ldentification System
codes are identified in the text as (E1IS Code XX).

SCRIP oF NT

On 12/30/91, at 1015 CST, Unit 1 was in the Run moede at 2436 CMWT (100 percent
of rated thermal power). Operability testing of the High Pressure Coolant
Injection (HPCI, E11S§ Code BJ) system as required by Unit 1 Technical
Specifications section 4.5.D.1.b,.(1) was belng performed per procedure
348V-E41-002:18, " HPCI Pump Operability.” At 1015 CST, the HPCI system was
initiated and the pump reached rated flow and discharge pressure. Several
seconds later, the punp flow began oscillating approximately 2000 gallens per
minute (gpm) (design flow rate of the pump is 4250 gpm). Flow controller
1841-R612 was then placed in manual and the flow oscillations decreased to
approximately 200 gpm. The system was subsequently secured and declared
inoperable due to an apparent problem with the flow controls, Limiting
Condition for Operacion (LCO) 1-91.860 was initlated and the required Technical
Specifications action statements were implemented,

Instrument and Contrels /1AC) personnel whe ohserved the system {low
oscillations determined that the stabllity potentiometer on the EGM (electronic
governor-magnetic plckup) needed to be adjusted to Increase {ts dampening effect
on the 'electronic noise’ inherent in the control system. Thus, using procedure
57CP-CAL-201-18, "Woodward HPCl Turbine Governor FT&C," the stability
potentiometer was adjusted,

On 12/30/91, at 1615 CST, after the adjustment had been made to the ECM, the
HPCI system was functionally tested per procedure 348V-E4l 002-1§. Upon
initiating the system, it reached rated flow and pressure and then stabilized as
designed. Since the oscillations did not occur as before, the Technical
Specifications surveillance was completed. Prior to securing the system, the
Condensate Storage Tank (EI18 Code SD) test return lime valve 1E41-FOO8 was
adjusted per procedure to obtain a pump discharge pressure of greater than or
equal to 1080 psig. This wat done to prepare for a system recponse time test to
be performed the following ¢oy. The response time test, which is not required
by the Technical Specifications, is performed on a quarterly basis to veriiy the
response time of the HPCI control system and was scheduled to be performed
following the Technical Specifications operability test., The 1E41-FOO8 valve is
adjusted during the operability test to obrain a pump discharge pressure of
preater than or equal to 1080 psig in order te simulate reactor pressure for the
response time test to follow, The system is then placed in standby for
approximately 24 hours prior to the test so that it is at ambient conditions
when the test is started, After valve 1E41.FOO8 was adjusted, the system was
secured and placed in standby, LCO 1-9)-860 was terminated at 1900 CST since
the stability adjustment had apparently resolved the HPCI flow control problem.
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REPORTABILITY AND SAFETY ASSESSMENT

This report {s required in accordance with 10 CFR 50.73(a)(2)(v) because a
condition existed which would have prevented HPCl from performing its design
function, Specifically, failure of the transter relay(s) prevented the HPCI
system from maintaining a stable design flowrate of 4250 gpuw.

The HPCI system ig designed to provide cdequate cooling to the reactor vessel to
I{mit fuel-clad temperature in the event of a small break in the nuclesr steam
supply system that does not result in rapld depressurization of the reactor
vessel. The Automatic Depressurization System (ADS, E11S Code JE) is the backup
for the HPC! system and is initiated on a low reactor water level condition
coincldent with a high Primary Contairment pressure condition. Upon initiation
of ADS, the reactor {s depressurized to a point where either the Low Pressure
Coolant Injection (LPCI1, EI1S Cude BO) system or the Core Spray (CS, EI1S Code
BM) system can oprrate to maintain adequate core cooling.

In this event, an intermittent fallure of one or more of the flow control unit
transfer relays rendered the HPCI system inoperable. At the time of the event,
ADS, the LPCI system, and the Core Spray system were operable. Consequently, had
& small break loss of coolant accident occurred, the available svstems would
have functioned to provide adequate cooling to the core to liwit fuel-cled
temperatures,

Based on the above information, it was concluded that this event had no adverse
fmpact on nuclear safety. This analysis applies to all operating conditions,

CORRECTIVE ACTIONS

All three transfer relays were replaced in flow control unit 1E4l- K615,

Operability of the HPCl system was demonstrated by the successful completion of
surveillance procedure 348V-E41.002-18 on 1/2/92, at approximately 0354 CST,

ADDITIONAL INFORMATION

No systems other than the HPC] system were affected by this event

Events In the previcus two years in which a component failure resulted in the
inability of a system to perform a safety function were addressed in the
following reports:

50-321/90-01, dated 1/22/90
50-321/90-15, dated 8/27/90
50-366/90-05, dated 8/06/90
50-366/91-08, dated 4/24/9]
50-366/91-17, dated 6/28/91
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On 12/30/91, at 1015 CST, and on 12/31/91, at 1800 CST, Unit 1 was in the Run
mode at 2436 CMWT (100 percent of ratsd thermal power). At each of these times.
the High Pressure Coolant Injection (HPCI) system experienced flow oscillations
of approximately 2000 gallons p:r minute while being tested in accordance with
procedure 345V-E41-002-18, "HPCI Pump Operability.* The procedure was being
performed in order to meet the surveillance requirement of Unit 1 Technical
Specifications section 4.5.D0.1.b.(1). iIn each case, ths system was secured and
declared inoperable. Appropriate Limiting Concitions for Operation (LCO) were
initiated and the required Technical Specifications aztions were implemented.
Corrective maintenance was perforwed on the system following each incident and
functional testing of the system was satisfactorily completed on 12/30/91. at
1900 CST, and on 1/1/92, at 0330 CST, respectively. In each case, the system
was returned to standby and the LCO terminated. The cause of each event was
intermittent failure of a transfer relay(s) internal to the HPCl system flow
control unit, 1E41-K615. The relays function to transfer flow .ontrol between
the manual and automatic modes. Failure of the relay(s) caused HPCI system flow
to oscillate excessively in each of the events. Since the failure was
intermittent, it was not identified during troubleshooting activities following
the first failed surveillance test and did not show up during the subo aguent
functional test. Corrective actions for the event included veplacing the
transfer relays and functionally testing the system in accordance with procedure
345V-E41-002-18.
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On 12/31/91, at 1800 CST, Unit 1 was in the Run mode at 2436 CMWT (100 percent
of rated thermal power). At that time, the system was initiated to perfornm the
response time test and the pump rated discharge pressure and flow were achieved
as designed. Several seconds later, as on 12/30/91, the system flow began
oscillating approximately 2000 gpm. Thir time, the controller was transferred
to manual and the flow statilized. The svstem was secured and was declared
inoperable. LCO 1-91-864 was initlated and the appropriate Technical
Specifications actlons were implemented.

In investigating the problem, I&C personnel calibrated flow control unit
1E41-K615 in accordance with procedure 57CP-CAL-044-18, "GE Type 547-01, 547-12,
and 543-03 Self Synchro Control Loop." During the calibration, the control unit
would not successfully transfer from the manual to the automatic mode. 1t was
determined that one or more transfer relays, components internal to the

contrel unit, failed to function correctly, affecting the output of the unit.

It could not be determined which of the three relays failed; consequently, all
three transfer relays in the unit were replaced. Transfer of the control unit
from the manual to the automatic mode was tested again and found to funetion
correctly,

On 1/1/92, at .130 CST, following repair of the unit, the HPCI operability test
was repeated. The system was initiated and operated as designed, experiencing

no erratic behavior. The 1E41-FOO8 valve was adjusted as before in preparation
for response time testing and the operability test was terminuted at 0330 CST.

The HPCI system was then declared operable and LSO 1-91-864 was terminated.

On 1/2/92, at 0328 CST, the response time test was repeated. The system
functioned as designed, reaching rated flow and pressure within the required
response time. The system flow stabilized us designed and experienced no
unusual oscillations., Subsequently, the system was secured and placed in the
standby mode by 0354 CST.

CAUSE OF EVENT

The cause of the event was intermittent failure of one or more of the three
transfer relays in flow contrel unit 1E41-K615. These relays actuate when the
automatic/manual switches of flow controller 1E41-R612 are manipulated to line
up the flow control logic to provide automatic/manual control., During
performance of procedure S7CP-CAL-044-1S, I&C personnel found that the control
unit did not respond properly when the control loop was switched to automatic .
In troubleshooting the problem, tlie technician found that one or more of the
transfer relays were intermittently malfuncrioning. It could not be determined
which one of the relays was malfunctioning; consequently, all three relays were
replaced. The control unit then functioned correctly. 1t is apparent that the
malfunctioning relay(s) resulted in failure of the control logic to completely
align itself for the automatic mode, adversely affecting the output signal,
producing the flow cscillacions. Because this fallure was intermittent, the
problem was not found during troubleshooting and subsequent testing of the
system on 12/30/91,
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This report is required in accordance with 10 CFR 50.73(a)(2)(v) because a
condition existed which would have prevented KPCI from performing its design
function. Specifically, failure of the transfer relay(s) prevented the HPCl
system from maintaining a stable design flowrate of 4250 gpu.

The HPCl system ic uesigned to provide adequate cooling to the reactor vessel to
limit fuel-clad temperature in the event of & small break in the nuclear steam
supply system that does not result in rapid depressurization of the reactor
vessel. The Automatic Depressurization System (ADS, EI1S Code JE) is the backup
for the HPCI system and is iritiated »n a low reactor water level condition
coincident with a high Frimary Containment pressure condition. Upon initiation
of ADS, the reactor is deprassurized *o a point where either the Low Pressure
Coolant Injection (LPCI, EIIS Code BO) system or the Core Spray (CS, EI1§ Code
BM) system can operate to waintain adequate core cooling.

In this event, an intermittent failure of one or more of the flow control unit
transfer relays rendered the HPCI system inoperable. At the time of the event,
ADS, the LPCI system, and the Core Spray system were operabie. Consequently, had
a small break loss of coolant accident occurred, the available systems would
have functioned to provide adequate cooling to the core to limit fuel-clad
temperatures.

Based on the above information, it was concluded that this event had no adverse
impact on nuclear safety. This analysie epplies to all operating conditions.

CORRECTIVE ACTIONS

All three transfer relays were replaced In flow control unit 1E41-K615%

Operability of the HPCI system wus demonstrated by the successful comple ion of
surveillance procedure 34SV-E41-002-18 on 1/2/92, at approximately 0354 CST,

ADDITIONAL INFORMATION

No systems other than the HPC] system were affected by this evint.

Events in the previous two years in which a comperent fallure resulted in the
inability of a system tu perform & safety function were addressed in the
following reports: i

50-321/90-01, dated 1/22/90
350-321/90-15, dated 8/27/%0
50-366/90-05, dated B/06/90
50-366/91-08, dated 4/24/91
50-366/91-17, dated €/28/91
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Corrective actions for these events included repairing or replacing failed
compenents such as a control amp, a resistor, a fuse, two valves and a motor

Consequently, these corrective ac.ions should not have prevented this event.
Falled Component Information:

MPL (Piant Identifier): Component of Flow Controller 1E41-Kols
Part Number: 6114K60032

Component Type: Transfer Relay

Manufacturey Code: G082

E1lS Component Code: RLY

E1IS System Code: BAJ

Roat Cause Code: X

Reportable to NPRDS: Yes

- . .
Nere of these events, csuses, or corrective actions involved a controiler relay.
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