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March 25, 1992

U.5. Nuclear Regulatory Commission
ATIN: Document Control Desk
Washington, D.C. 2055%

PLANT HATCH - UNIT 1]

NRC DOCKET 50-321
OPERATING LICENSE DPR-57
LICENSEE EVENT REPORTY
HPCI SYSTEM INOPERABLE DUE T0

LESS THAN ADEQUATI

£ _PROCEDURES

Gentlemen:

In accordance with the requirements of 10 CFR 50.73 (a)(2)(v), Geo

i

Power Company 1s suhaitting the enclosed Licensee C“vent Report
concerning the High Pressure Coolant Injection (HPCI) system being dec
occurred at Plant Hatch - Unit 1.

Sincerely,

AP e ol

W. G. Hairston, 111
SRM/cr
Enclosure: LER 50-321/1992-006

cc: (See next page.)

ared
inoperable due to flow instability. The root cause of the instabi)ity was
determined to be less than adequate maintenance procedures. This event
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On 2/726/92, atr (215 CST, Unit ! was in the Run mode at 2436 CMWT (100 percent of
rated thermal power). At that time, the High Pressure Coolant Injection (HPC1)
system was declarved inoperable due to {t falling te achieve stable flow and
pressurc at rated conditions (greater than or syual to 4250 gpe at a punp
discharge pressure of greater than or equal to 1080 peig) during testing
Specifically, upen manual initiation of the system, it achieved rated conditions
and then became unstable with flow osclillating from 3000 te S000 gpm. The ftlow
controller was then transferred from the automatic mode to the manual wode; at
that time, system flow stabilized at rated conditions., The system was secured
and declared inopirable. The appropriate Technical Specifications llmiting
conditior. for operation was implemented. The HPCI flow control system control
settings were adjusted to increase the stability of the system. The HPCI syatem
was subsequently satisfactorily tested, experiencing no unusual flow
oscillations in the automatic mode, and returned to operable status at 044% CST,
on 2/28/92,

The cause of the event was lesg than asdeguate maintenance procedurcs
Specifically, procedures did not address tuning the flow control system
following maintenance on the system, Conseguently, the tuning of the system was
| not adequate, resulting in instability in the flow contrel systen

Covrective actions included adjusting the flow control system to increase
stability, performing testing on th system, and revising procedures to include
tuning the flow controel system,
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PLANT AND SYSTEM_1DENTIFICATION

General Electrie - Bolling Water Reactor
Energy Industry ldentification System codes are identifled In the text as (ELIS
Code XX).

DESGRIPTION OF EVENT

On 2/26/92, at 1215 CST, Unit 1 was in the Run mode at an appropriate power
level of 2436 CMWT (100 percent of fated thermal power). A response time test
of the Migh Pressure Coolant Injection 'MPCI1, EII§ Code BJ) system was in
progress, This test 15 normally performed once per gquarter to dewonstrate the
system’'s abllity to achieve rvated flow and pressure within 25 seconds as
specified in the Unit 1 Final Safety Analysis Report. The test is performed in
acrordance with procedure 38V -E&]1-002-18, "HPCI Pump Operability. ™ At 1215
CST, the system was Initiated. 1t reached rat=d conditions (greater than or
equal to 4250 gpm at & pump discharge pressure of greater than or equal te 1080
peig) and then flow hegan oscillating betwean 3000 and 5000 gpw while the pump
dischargn pressure cscillated between 600 and 1500 psig. The flow controel
system was then transferred from the sutomatic mede to the manual mode, at which
time the oscillations ceased, The system was subsequently secured and decla.ed
inoperable. Limiting Condition for Operation (LCO) 1:92-127 was Initiated In
accordance with Unit 1 Technical Specificaticns vection 3.5.D.2 and &
notification was made to the NRC pursvant te 10 CPR 50,72 (b)(2)(idi)

A revies of the peiformance monitoring system recorder trace of the flow controel
system output showed that the output was undamped, | . e., the output signal
oscillations would not converge to a stable signal., It was suspected that this
condition was caused by the flow contrel system belng out of calibration. Thus,
the flow control system .nstrumentation was calibrated in accordance with
procedure 57CP-CAL 044-18, "GE Type 547-01, 547-:12, and 543-03 Self Synchro
Control Loop.* However, no problems were found, A test of the HPCl system had
besn pecformed on the previous day. That test, also performed per procedure
348V-E4L 002.18, was used to satisty guarterly Inservice test reguirements and
to set the position of the test valve for the response time test which would
follow the next day. During the test, systewm flow and pressure exhibited no
unusual oseillations. However, a review of the performance monitoring recorder
traces showed that the flow control system output was slightly underdamped.

Based on the review of the two traces and the results of the calibration check,
it was decided to decrease the gain and reset on the flow control system self
synchronizing flow control unit, 1E4L1-K615 to provide proper dampening or
stability to cthe system. Since the Unit 2 HPCI flow control system was properly
damped, the Unit 1 flow control unit settirgs were set similar to that of

Unit 2. The adjustments were made to tle control unit, and, on 2/28/92, at 0230
CST, the HPCI system response time test was started, Upen initiation of the
system, the pump reached rated conditions within 25 seconds and then stabllized.
No abnormal oscillations were noted during the test. The systocm was secured and
placed in the standby mode. At 0410 CST, the HPCl system operabllity test wes
started. By 044° CST, the test had been satisfactorily completcd, The system
was then returned to the standby mode and LCO 1-47-127 was terminated.
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CAUSE OF EVENT

The cause of the event was less than adequate maintenance procedures for the
HPCL flow contrel system, Specifically, procedures did not address tuning the
flow control system to provide optimum stablility. Procedure S5/CP-CAL- 04418
required the Instrument and Contrels (1&C) technl lan to record the as found
sottings of the contrel unit prior te calibration of the system. After the
system was calibrated, the techniclian would then adjust the controls to the as
found settings. MHowever, this was not effective in ensuring that the system was
properly tuned. Proceaurvs should have specified a check of the stability of the
system at rated conditions and after varying the systew flow, Such a check
would be used to evaluate the affects of maintenance activities on the contro)
system and ensure that the asystem was properly tuned As a consequence of the
less than adequate procedures, the NPCI flow control system was not properly
tuned resulting in an unstable svstem, further resulting in significant flow
oscillations during the 2/26/9]1  gponse time test,

REPORTABILITY ANALYSIS AND SAFETY ASSESSMENT

This report is required pursuant to 10 CFR 50 73(a)(2)(v) because a aingle train
safety systenw was incapable of performing {ts intended function. Specifically,
the HPC1 system did not achieve stable rated conditions while In sutomatic
control during r- ponse time testing.

The HPCl1 systea is designed to automatically provide adequate cooling to the
reactor vessel to limit fuel-clad temperaturc in the event of a bresk in the
muclear steam supply system that does not result in rapld depressurization of
the reactor vessel. The Automatic Depressurization System (ADS, E1IS§ Code J¥)
is the backup for the HPCI system and is initiated on a low reactor water level
condition ceincident with a high Primary Containment pressure condition. Upon
initiation of ADS, the reactor is depressurized to a point where either the Low
Pressure Coolant Injection (LPCI, E1IS Code BO) system or the Core Spray (CS,
E118 Code BM) system can operate to provide adequate core coolliag

In this event, excessive system flow and pressure osclllations compromised the
ability of the HPCI system to adequately porform its intended safety function In
the automatic contro! mode. However, the system maintalned rated flow at rated
pressure in the manual control mode., Consequently, had a small break loss of
coolant accident occurred at the time of the event, the system could have been
transferred to manual control resvlting in the system stabilizing at rated
conditions. Additionally, at the time of the event, ADS, the LPCUI system, and
the Core Spray system were operable. Consequently, these systems were avallable
to provide adequate cooling to the core to limit fuel.clad temperatures

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

The flow control system instrumentation was calibrated in sccordance with
S7TCP CAL-044-18. No problems were found.

The flow control settings on the self synchronfzing flov control unit 1E41-K615
were adjusted to provide move stability to the flow control systewm

A response time test and an operability test of the HPCl system were performed
and satisfactorily completed on 2/28/92. HPCI! was declared operable and 100
1-92.127 was terminated at 0445 CST.

The Unit 2 HPCl system maintenance procedures and the Unit 1 and Unit ? Reactor
Core lsolation Cooling (RCIC, EILS Code BN) system mainte-ance procedures were
found to be similarly Inadequate. A revievw of the performance of the Unit 2
HPFCI system :nd the Unit 1 and 2 RCIC systems was performed. 1t was concluded
that the systems were operable.

Procedurs revisions have buen developed to addre«s tuning of the Unit | and Unit
2 HPCI flow control systems te achieve optimul stability In these systess. The
Unit 1 and Unit 2 HPCI flow control svstems were tuned using the procedures

on March 14, 1772 and March 17, 1992, respectively.

Procedure revisions have been developed for tuning the Unlt 1 and Unit 2 RCIC
flow contrel systems. The tuning of these flow control systems will be checked
using the procedures by April 15, 1992,

ADDITIONAL INFORMATION:

No systems other than the Unit 1 HPCl system was affected by thisg event

Two events have been reported in the past two years invelving ervatic operatie
of the HPCI system. Thise events were addressed in the follovwing reports:

50-321/91-001, dated 02/11/91
50-321/91-033, dated 01/27/92

Investigations following each event {dentified causes for the erratic behavior
which included 4 failed HPC1 EGM (electronic governor - magnetic pickup) and
failed transfer relays in the HPCI system flow contreller. lCorrective ac lons
for these events included replacing the EGM and the transfer relays.

In addition, during three other events invelving a reactor scram, the Unit 1
HPCI system exhibited less than optinal stability during actual injection tu the
reactor pressure vessel until the cen*roller was placed in manual. In each of
these events the system initiated and injected at rated flow with the controller
in automatic mode and;, thus, the system was considered to bhe operable. The
scram events were reported in the following LER's:

50-321/90-13, dated 07/16/99
50.321/91-07, dared 03/27/9]
50-321/91-17, dated 10/09/9]
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As & result of the problems seen with the HPCI flow control system during 19%0
and early 1991, several corrective actions were taken. Specifically,

The recommendations of OFE Service Information Letter (SIL) 480, “HPCI
System Startup Transient loprovement , * were implemented in order to
butter control the HPCI turbine startup transient

« A performance monitoring svetem was Iinstalled that provides monitoring
capability of the flow contrel system and the turbine control system.

nusber of traces have been nade since the system has been Installed and

are being used, as in this event, to assist in performing root cause
analyses .

The HPCI syctem test procedures have been changed to better approximate
& cold guick start of the svstem. This provides more reliable data for

evaluating system performance

These corrective actlons have helped in {ncreasing the reliability and
performance of the HPCl system. Hewever, in retrospect, it {g apparent that a

lack of periodie tuning of the HPCI flow control system may have contributed to

these events.
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