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March 25, 1992

U.S. Nuclear Regulatory Commission
ATIN: Document Control Desk )
Washington, D.C. 20555

i

PLANT HATCH - UNIT 1
NRC DOCKET 50-321

OPERATING LICENSE DPR-57
LICENSEE EVENT REPORT i

HPCI SYSTEM INOPERABLE DUE TO
LESS THAN ADE0VATE PROCEDURfJ

Gentlemen:

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

'Power Company is submitting the enclosed Licensee Svent Report (LER)
concerning the High Pressure Coolant injection (HPCI) system being declared
inoperable due to flow instability. The root cause of the instability was
determined to be less than adequate maintenance procedures. This event
occurred at-Plant Hatch - Unit 1.

Sincerely,

tO. A~Fu
W. G. Hairston, 111

SRM/cr

Enclosure: LER 50-321/1992-006

cc: (See next page.)
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Georgial'0Wel AL.
-.,

U.S. Nuclear Regulatory Comission
March 25, 1992
Page Two

cc: Georaia Power Compa,ny
Mr. H. L. Sumner, General Manager - Nucicar Plant
NORMS

U.S. Nuclear Reaulatory Comissinn. Wuhing.tItn. D.C.
Mr. K. Jabbour Licensing Project Nanager - Hatch

U.S. Nuclear ReaulatSIy_Comissim Reaion 11
Mr. S. D. Ebneter,-Regional Administrator
Mr. L. D. Wert, Senior Resident inspector - Hatch
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On 2/26/92, at ;.215 CST, Unit I was in the Run mode at 2416 CMWT (100 percent of
rated thermal powet). At that time, the liigh Pressure Coolant Inject ton (llPCI)
system was declared inoperable due to it failing to achieve stable flow and
pressurc at rated conditions (greater than or cqual to 4250 gpm at a purup
discharge pressure of greater than or equal to 1080 psig) during testing.

'

Specifically, upc n manual initiation of the system, it achieved rated conditions
and t. hen became unstable with flow oscillating from 3000 to 5000 gpn. The flow
controller was then transferred from the automatic modo to the manun1 inde; at
that time, system flow stabilir.ed at rated conditions. The syntem was secured
and declared inopiruble. The appropriate Technical Specifications limiting
condition for operation was implemented. The llPCI flow control system control
settings were adjusted to increase the stability of the system. The llPCI system -

was subsequently satisfactorily tested, experiencing no unusual flow
oscillations in the automatic mode, and returned to operable status at 0445 CST,
on 2/28/92.

The cause of the event was less than adequate maintenance procedures,
Specifically, procedures did not address tuning the flow control system
following maintenance on the system. Consequently, the tuning of the system was
not adequate, resulting in instability in the flow control system.

Corrective actions included adjusting the flow control system to increase
stability, performing testing on th- system, and revising procedures to include
tuning the flow control system.

L
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p! ANT AND SYSTEH IDENTIFICATION

General Electric holling Vater Reactor ,

IEnergy Industry Identification Systern codes are identified in the text as (Ell $
Code XX), |

!]ESCRI Q10N OF EVENT,

On 2/26/92, at 1215 CST, Unit I was in the Run mode at an appropriate power
level of 2436 CMVT (100 percent of t ated thermal power) . A response time test
of the liigh Pressure Coolant Injection (HPCI, EIIS Code 10) system was in
progress. This test is normally performed once per quarter to demonstrate the
systern's ability to achieve rated flow and pressure within 25 seconds as
specified in the Unit 1 Final Safety Analysis Report. The test is performed in
act:ordance with procedure 345V E41 002 IS, "HpC1 pump Operability." At 1215
CST, the system was initiated. It reached rat ed conditions (greater than or
equal to 4250 gpm at a pump discharge pressure of greater than or equal to 1080
psig) and then flow began oscillating between 3000 and 5000 gpm while the pump
dischargo pres.ure oscillated between 600 and 1500 psig. The flow control

*

system was then transferred frorn the automatic mede to the manual mode, at which
tinte the oscillations ceased. The system was subsequently secured and dec A ed
inoperabic. Limiting Condition for Operation (LCO) 1 92-127 was initiated in
accordance with Unit 1 Technical Specifications ecction 3.S.D.2 and a
notification was inado to the NRC pursuant t o 10 CPR 50,72(b)(2)(iii) .

A revic e of the pet fortnance monitoring system rocorder trace of the flow control
system output showed that the output was undamped, i.e., the output signal
oscillations would not convergo to a stable signal. It was suspected that this

,

condition was (.aused by the flow control nystem being out of calibration. Thus,
the flow control system instrumentation was calibrated in accordance with
procedure 57Cp CAL 044 ls, "GE Type $47 01, 547+12, and 543 03 Self Synchro
Control Loop." llowever, no probleme were found. A test of the upC1 system had
been performed on the previous day. That test, also performed per procedure
34SV E41 002-15, was used to satisfy quarterly inservice test requirements and
to set the position of the test valve for the response time test which would
-follow the next day. During the test, system flow and pressure exhibited no
unusual oscillationn. However, a review of the performance rnonitoring 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, IE41 K615 to provide proper dampening or
stability to the system. Since the Unit 2 HPCI flow control system was properly
damped, t.he Unit I flow control unit settives were set similar to that of
Unit 2. The adjustments were made to tie control unit, and, on 2/28/92, at 0230
CST, the HPCI system response time test was started. Upon initiation of the
system, the pump reached rated conditions within 25 seconds and then stabilized.
No abnormal oscillations wero noted during the test. The system was secured and
placed in the standby mode. At 0410 CST, the HPCI system operability test was
started. By 0445 CST, the test had been satisfactorily completnt. The system
was then returned to the standby mode and LCO 1. @ l27 was terminated.

E
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CAUSE OF EVEN,_T,

The cause of the event was less than adequate maintenanco procedures for the
llPCI flow control system. Specifically, procedures did not address tuning the
flow control system to provide opt.inum stability._ Procedure 57CP CA1. 044 IS

'

regttired the Instrument and Controls (II.C) techulcian to record the as found
settings of the control unit prior to calibration of the system. After the
system was calibrated, the technician would then adjust the controls to the as
found settings. Ilowever, this was not effect.ive in ensuring that the system was
properly tuned, Proccuures should have specified a check of the stability of the
system at rated conditions and af ter varying the system flow. Such a check
would be used to evaluate the affects of maintenance activities on the control
syst em and ensure that the nystere was properly tuned. As a consequence of the
less than adequate procedures, the llPCI flow control system uns not properly
tuned resulting in an unstable system, further resulting in significant flow
oscillations during the 2/26/91 sponse time test.

,

REPORTABILITY ANA1.YSIS AMD SAFETY ASjiESSMENT

This report is required pursuant to 10 Crit 50.73(a)(2)(v) because a single train
safety systern was incapable of performing its intended f unction. Specifically,
the llPCI system did not achieve stable rated conditions while in automatic
control during r' yonse tiene testing.

The llPCI system is designed to automatically provide adequate cooling to the
reactor vessel to limit fuel clad temperature in the event of a break in the
nuclear steam supply systern that does not result in rapid depressurization of
the reactor vessel. The Automatic Depressurization System (ADS, Ells Code Jr.)
is the backup for the llPCI system and is initiated on a low reactor water Icvel
condition coincident with a high Primary Containment pressure condition. Upon
initiation of ADS, the reactor is depressurized to a point where either the 1.ow
Pressure Coolant injection (1.PCI, EIIS Code BO) system or the Core Spray (CS,
Ells Code BH) system can operate to provide adequate core cooliig.

In this event, excessive system flow and pressure oscillations compromised the
ability of the llPCI system to adequately perform its intended safety function in
the automatic control mode, llowever, the system maintained rated flow at rated
pressure in the manual control mode. Consequently, had a small break loss of
coolant accident occurred at tho time of the event, the systeni could have been
transferred to manual control resulting in the system stabilizing at rated
conditions. Additionally, at the t ime of the event, ADS, the LPCI system, and
the Core Spray system were operable. Consequently, these systems were available
to provide adequato cooling to the core to limit fuel clad temperatures.

Eased on the above information, it was concluded that this event had no adverse
impact on nuclear safet.y. This analysis applies to all operating conditions.

>

v - -- - , .,,.,e , - , _ , , , . , - - . - , - - - - , - , , - . . . - , ,,-,-c.-----,._n- -v, . . - -



_ ~_ - . - _ . .- . ---- - .. ~. . . _ . - . . _ . --

.W.E W. NIMIs 46& aim LMini} N ,1 J W.4

LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

( Atitlli hANt (1) DDCKit hUWE,lR (F) llR hWHR (5) FALI (3)
'

UM ; HQ hLM HV
_

PIANT llAlUl, (NIT 1 0S000321 92 006 00 4 M 5
friT-~~~

CORRECTIVE ACTIONS

The flow control system instrumentation was calibrated in accordance with
57CP. CAL 044 1S, No problems, were found.

The flow control settings on the self synchronizing flow control unit 1041-K615
were adjusted to provide more stability t.o the flow control syr. tem.

A response time test and an operability test of the llPCI system were performed
and satisfactorily completed on 2/28/92. HPCI was declared operable and LCO
1 92 127 was terninated at 0445 CST.

The Unit 2 liPCI system maintenance procedures and the Unit I and Unit 2 Reactor
Core Isolation Cooling (RCIC, E!!S Code liN) system mainte"anco procedures were
found to be similarly inadequate. A review of the performance of the Unit 2
HPCI system and the Unit 1 and 2 RCIC systems was performed. It was concluded
that the systems were operable.

Procedurn revisions have been developed to addren tuning of the Unit I and Unit
2 IIPCI flow control systems to achieve optimal stability in these systens. The
Unit 1 and Unit 2 IIPCI flow control systems were tuned using the procedures
on March 14, 1002 and March 17, 1992, respectively.

Procedure revisions have been developed for tuning the Unit I and Unit 2 RCIC
flow control systems. The tunin6 of thes.e flow control systems will be checked
using the procedures by April 15, 1992.

ADDITIONAL INFORMATION:

No systems other than the Unit i llPCI system was affected by th!s event.

Two events have been reported in the past two years involving erratic operatlo-
of the llPCI system. Those events were addressed in the following reports:

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

Investigations following each event identified causes for the erratic behavior
which included a failed llPCI ECM (electronic governor magnetic pickup) and
failed transfer relays in the HPCI system flow controller. Corrective ac ions
for these events includad replacing the EGM and the transfer relays.

In addition, during three other events involvin6 a reactor scram, the Unit 1
ilPCI system exhibited less than opt Mal stability during actual injection tu the
reactor pressure vessel until the ccntroller 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 be opet able. The
scram events were reported in the following LER's:

50-321/90 13, dated 07/16/99
50 321/91 07, dared 03/27/91
50 321/91-17, dated 10/09/91
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!As a result of the problems seen with the llPCI f low cont rol system during 1990
and early 1991, several corrective actions were taken. Speciflently,

,

The recommendat ions of CE Service Information let ter (S11.) 480, ''llPCI
Systein Startup Trantient litprovettent," were tropleitent ed in order to
better control the 110C1 tutbine startup tratislent.

A perfotmance stionitoring system was installed that provides monitoring [-

capability of the flow control system and the turbine control system. A
nurnber of traces have been made since the systern has been installed and
are being,used, as in this event, to ausist in performing root caus.e

*

analyses.

The llPCI syctem test procedures have t>een changed to better approxitant e-

a cold quick start of the system. This provides more reliable data for
evaluatin6 system performance.

These corrective actions have helped in f ricreasing the reliability and
performance of the HPCI system. llowever, in retrospect, i t is apparent that a
lack of periodic tuning of the llPCI flow control system may have contributed to
these events.

.
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