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| At 1330 cn Octcber 23, 1986, a canual reacter trip was initiated frca
a power level of 38% fc11cwing an automatic trip of the #21 Main
Doller Feed Pump cn high discharge pressure. The high discharge
pressure was a result cf the closure of a ficw path back through idle
feed pump #22 and subsequent excess feedwater flow caused by the
continued operatice of feed pump #21.

The Aux 111ary Feedwater System was actuated following the loss of the
Main Bollar Feed Pump. Tha two motor driver auxiliary feedwater
pumps started as required and supplied sufficient flow, hcwever the
turbine drivaa auxiliary feet puro tripped after receiving its start
signal. Turb1'ne driven aux 111ary feed pump ficw was not requiret,
since the actor driven auxiliary feed pumps pro.idad adequate ficw.

Subsequent investigaticas revealed problems eith the main feedwater
pump discharge valves and the steam contrcl valve to the turbine
driven aux 11iery feed pump, incte problems were corrected prior to
returning to power.

The health and safety of the ;:ublic were net affected.

I I
8612040092 861122
PDR ADOCK 05000247

mRc % 3** S PDR
m a.u ;

_ _ -. . __. _ _ . . _ _ _ _. . - _ . . .



_ _ _ - _ - _ -

. . - . _ . . . . .. _ . _ _ _ ,
,

.. ..
.

< .
_

. . , . , . .
s c.it.= m v u o n co .o." ' , LICENSEE EVENT REPORT (LER) TEXT CONTINUATION .=o<io o *e mc.eio.

s...e s .2 ..
.u........... ooc . . , ,,,,,,e , ,,,

48 e hamnet a 46, p.64 43s

"ti'.W "' f,3''**
-

Indian Point Unit No. 2
0 15101010l2]417 8|6 or 0 50 |3 |6 _ 0p 0 |2 g

-

, , , , _

.

.

Plant and System Identification
.

Westinghouse 4-loop pressurized water reactor - 900 Mwe.

Identification of Occurrence:

Manual Reactor trip following an automatic trip of the operat:ng catn
boiler feed pump due to high feedwater discharge pressure.

Event Date: October 23, 1986

Past Similar Occurrence: None

Description of Occurrence: a

At 1330 on October 23, while returning to power following a short
outage, the reactor (RCT) was manually tripped from a power level of
approximately 387. following an automatic trip of the 421 Main Boiler
feed Pump (P). Evaluations and observations were being made during
the nornal feed pump start-up to' determine the c'ause of possible pump
or check valve (V) problems which hid been noted several days
earlier. All evaluations wcre being performed within the confines of

.

normal operating procedures for the start-up of the 522 feed pump
(P).

Main Boiler Feed Fump #21 had been placed in operation several hours
earlier. At approximately 1150, #22 feed pump discharg valve (BF0
2-22) was manually opened appr oximately 4-5 inches to ascer tain if
the #22 Feed Pump check valve (BFD 1-1) was leaking. This valve is a
20" Crane - Chapman, Fig. 973, swing check valve (V). Backflow
thruugh idle feed pump #22 was not observed, and BFD 2-22 was closed
manually.

Pump v22 was started and brought to 2000 rpm at approximately 1234 in
order to simulate the operating conditions existing on Octooer leth
when feed pump problems were previously noted. Main Boiler Feed Pump _

#21 was placed in c.anual control to permit the operator to take
direct end lemedlate control to increase speed if discharge pressure
dropped as had occurred on October ISth, and #22 Feed Pues discharge
valve BFD 2-22 was then opened fron the Control Room . When valve
BFD 2-22 was opened, #21 discharge pressure drcppec approximately
100-150 pri. The operator increased #21 pump speed to 4900 rpm (fro:
3700 rpm) in order to maintain pressure at 1000 ps: Steam Senerator
(SS) level was noticed to begin dropping, and #22 pump cischarge
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2-22 was ordered closed because degraded conditions similar to those
experienced on October 18th had developed. This tripped MBFP #22 as
designed.

Having tested MBFP #22 discharge check valve (BFD l-1) in the static
condition earlier without experiencing any known probleni, the need to
increase #21 MBFP speed to 4900 rpm demonstrated a condition out of
the ordinary. Possible fluttering of the discharge check valve or
other dynamic conditions in the discharge / recirculation path of MSFP
#22 were suspected. At this point, further data collection was
suspended and the observations made to that point were being
reviewed. Meanwtile, position indicating lights for the main feed

| pump discharre valve (BFD 2-22) showed that it was not fully c1csed,

| and an operator was dispatched to verify the valve position. The
valve was examined locally and determined to be open approximately
1.5". This valve is a 24" Crane - Chapman gate valve with an SMB-3
Limitorque operator.

The plant was stabilized at this time with #21 Main Boiler Feed Pump
running at 4800 rpe. The #22 MBFP discharge valve was still not
fully closed. At approximately 1327, an operator fully closed the
discharge valve. Approximately 2-3 minutes after the valve finally
closed, MBFP #21. tripped on high discharge pressure.

Following the manual trip, the auxiliary feed system started as
designed due to low-law steam generator level signals. Dcth motor

j driven auxiliary feed pumps started, however the steam driven
auxiliary feed pump had tripped. The overspeed indication was

_

observed in the control room and the pump steam supply relief valve,
MS-52, had opened. Subsequent evaluation revealed problems with the
turbine driven auxiliary feed pump steam supply control valve,
P C V- l l 3 9~. The pump is a Worthington, 4-WT-127, horizontal, 940 gpm

Imulti-stage centrif uga1 ' pump driven by a Worthington, T2RA,
non-condensing 970 horsepower turbine. The steam cressure control
valve, PCV-ll39, is a 2-1/2" Copes Vulcan D-100 air operated globe
valve.

.

Analysis of Occurrence:

The reactor was tripped manually in accordance with plant
~

procedures. With regard to the~ auxiliary feedwater system, one motor-
driven auxiliary feedwater pump is suf.ficient to satisfy system
requirements following a loss of nnemal feedwater event.' Thus', even ~

,

with the failure of the turbine dr'ven feedwater pump to remain
running following its automatic start signal, the remaining two mater
driven pumps provided more than adequate auxiliary feedwater flow.

. . . , . . . . .,
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Cause of Occurrence:

Subsequent examinations determiged that the #22 MBFP discharge check
valve (BFD 1-11 had failed as suspected, and that there was backflow
through pump #22 which diverted feedwater flow from the Steam
Generators when its cotor operated dischargs valve (BFD 2-22) was
opened. With BFD 2-22 closed, as during initial conditions, MSFP #21,

was able to maintain the load at 3700 rpm. With BFD 2-22 partly
cpened, as during the period from 1240 through 1327, pump #21
required an additional 1100 rpm to maintain the same load. Wnen BFD
2-22 was fully closed at 1327, this flow path was c1csed. Pump #21
was still in manual control and began feeding excess water to the
steam generators. The feedwater flow control valves began to close,
causing an increase in main boiler feed pump discharge pressure until

4 the high pump discharge pressure trip setpoint of 1450 psi was
reached.

Main Bciler Feed Pump #21 then tr.ipped, and the operator manually
tripped the reactor due to the loss of the only running main bciler
feed pump. *

Main Boiler Feed Pump #22 d:scharge check valve, BFD l-1, was opened
and examined to determine the extent and type of damage. It was dis-
covered that the clapper and seat ring had come free from the valve
body and were lying loose at the bcttoe of the valve body. The
assembly is secured to the body by two bolts and r.ounting plates
which had brcken free. The bolts had backed out of the ecurting -

holes, probably due to flow induced vibration, and have not been
found.

Because #22 MBFP motor operated distnarge valve BFD 2-22 did nct
fully close when the centrol switch was placed in the "Close"
position, an outside vendor was called in to analyze and renair the
actor operator as required. Beth #21 and #22 pump discharge valves
were tested. Main Boiler Fced Pump #21 discharge valve BFD 2-21 was |

verified to be prcducing its designed minitum torque. Main Boiler
Feed Pump #22 discharge valve BFD 2-22 was tested and fcund to be
producing less than the designed torque in the clcsing direction.
The torque switch on BFD 2-22 was discovered to'be installed
improperly. It was remcved and replaced in it: prcper crientctica sc

;

the torque switch gea was properly aligned with the Limiterque
gearing. -

)

|

1Auxiliary Feed Pump #22 steam contrcl valvc PCV-1139 nas tested and
!fcund to open too quickly under some conditicns. Dar:n; subsequent |strching it was nottd that the valve was sluggish in recpence and |

oventually beca:e stuck closed-because of binding of the plug in the l
seat due to the presence of foreign metallic part:cles in the valve.

|The valve and ccatroller were new, having been recently installed i
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during the previous refueling outage. *lhe controller is sensitive to
the dynamic conditions expertenced follcwing a reactor trip. The set
point of the valve was readjusted to encure that the valve would
operate under the required conditions.

Corrective Action:

The reactor was manually trippec in accordance with plant procedures
as a result of the Icss of the only operating Main Boiler Feed Pump.

Because of the failure of check valve BFD 1-1 and known generic
feedwater system check valve problems, it was also decided to vertfy
the condition of the #21 pump discharge check valve (BFD 1). This
valve was intact, however the head of one of the holo down tolts had
broken off and the bolt was beginning to back out of the bolt hole.
Downstream valves were stroked to ensure that the loose parts wcre
not lodged in that part of the system. The NSSS supplier
(Westinghouse) determined that parts of this size would not cause a
problen during this operating cyc'le, even i f they worked their way
into the steam generators. The remaining check valves in the system .

had been inspected during a previous outage and no problems were
found.

Both pump check valves were repaired and reassembled. Ned hold down
bolts were installed and welded to the seat ring plate, and an
er.gineering review of the valve integrity was in:tiated.

The motor operated feed pump distnarge valves were tested. The -

torque switches were set to their required positions, and tested
several times under static condittons. During pump start-up on the
evening of October 25th, the HBFF h22 discharge valve was tasted and
verified to ce acle to operate against maximum delta p witn pump #21
operating. Both discharge valves were also tested to verify that
valve stroking times were within specifications.

The turbine driven auxiliary feed pump tantrol valve (PCV-1139) was
removed, repaired and recalibrated to ensure it woulC central
properly under sarious conditions. Inc valve manufactur2r was called
in for assistance, and the plug was polished to removc scoring and
reinstalled. The turbine speed change :antroller which had .eer,

p cvicusly set to romain open 207. 'cr startup conditions, was caanged
back to 0% cpen. The valve setpoints have been identitled cn labels
at the contrcllr- to ensure that th: correct values are raintained.

~

Additiunal 1pprovements ara also under study tc enhance the auxiliar y
feed cump reliability. A replacement controller :s teing considered
for the steam control /alve, 2.n d the overspeed tr ip latch assembly
will ba reviened based on its scr.sitivity to being restt proscrly.
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Coneohdated Edison Company of New York,Inc.
Indian Point Stahon
Broadway & Bioakley Aenue
Buchanan, NY 10511

Telephone (914) 737-8116

November ~ 21, 1986

Re: Indian Point Unit No. 2.
Docket No. 50-247
LER-86-36-00

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Sirs:

The - attached Licensee Event Report LER-86-36-00 is hereby submitted in
accordance with the requirements of 10 CFR Part 50.73.

Very truly yours,

att

cc: Dr. Thomas E. Murley
Regional Administrator - Region I

_
U.S. Nuclear Regulatory Commission
631 Park Avenue
King of Prussia, PA 19406

-Senior Resident Inspector
U.S. Nuclear Regulatory Commission

.

.P.O. Box 38
Buchanan, NY 10511
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