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On  November 4, 1985, while performing maintenance on the HPCI
Turbine Exhaust line, two check valves in the line were found to
be irncperable due to the separation of the disc from their valve
bornets. The plant was in Operatioral Condition S5, with the mode
switch in Shutdowr. Orn October 30, 1985, maintenarce personrel
found wunidentified valve interrals wedged in the irlet of
E4 1 #MOV~-Q44, On November 2, 1985, upcn disassembly of the
immediately upstream Check Valve, E4l*18V-0022, maintenarce
personrel discovered valve interrals missing ard other valve
internals wedged in the inlet of E41#18V-202:. On November 4,
19485, disassembly of ariother Check Yalve, E41%18V-2021, further
upstream, revealed the absence of certain valve internals. Plarnt
Marnapement was immediately rotified of the situation at 1330 and
at this time the situation was determined to be reportable per
10CFRSD. 73(a) (2) (v) {(d). The NRC was rotified at 15@7. Efforts to
rescolve the problem and prevent recurrence have been implemerted.
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On  November 4, 13985, while performing maintenarnce orn the
Turbire Exhaust line, two check valves in the lirne were foun
be ircperable due to the separation of the disc from their v
bormets. The plant was in Operational Condition S at the ¢t
with the mode switech in Shutdowr.

On  October 30, 1985, opriocr to firnding the two check va
incperable, maintenance persormel were working on gate v
E41#MOV-Q44, to reduce valve leakage when unidentified compon
were fourd in the valve. Upon further investigation, it
determirned that the unidentified comporents were the disc, s
arm and bolt from the check valve immediately upstream, E4ix
@22, HPCI Turbire Exhaust Downstream Check Valve. The disc
wedged at the inlet of the gate valve.

On November 2, 1985, maintenance was initiated to repair E41%
eazz, in order to restore the valve to operaticnal sta
Maintenarce personnel disassembled Check Valve E41#18V-0@22
discovered the disc and swing arm from a second check v
further upstream in the lire, E4l*18V~8021, HPCI Turbine Exh
Upstream Check Valve, wedged in the inlet of E41%18V-0022.
November 4, inspection and repair of E41#18V-0021 begar in o
to restore the valve to cperational status. Check Valve E41i#
2221 was disassembled and absernce of the disc and mechanism
confirmed. Plant Maragemert was immediately rotified of
situation at 1330 and at this time it was determirned that it
reportable per 10CFR S@.73(a) (2) (v) (d). The NRC was noti
at 15@7.

Prior to the event, HPCI was las’ run on September 25,
w.thout 1ncident. E41#MOV-044 was last stroked satisfactorii
July 3@, 1985 per Techrnical Specification requirements. L
Leak Rate Testing (LLRT) was last performad satisfactorily
Tune 14, 1384 for rernetration X-13, which is composed of E41%
B44, E41#18V-0022 ard E41%18V-2021,

There was minimal safety significarce to this event. ARithough
isolation valve, E41#MOV-044, may not have completely close
required, arny leakage through the contairment would have
contained by a safety system (HPCI). Indications are that
HPCI system was most likely operaticnal for injection purpe
despite the check valve situaticn.
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The manufacturer of these Check Valves is Anchor Darling.
Both valves are the swing check variety and use cap screws to
attach the hinge support piece to the valve bornnet. Aan analysis
has showrn that the failure of these check valves was the result
of the lack of a suitable locking mechanism on the cap screws to
prevert these screws from backing out during operation. Further,
vendor drawings indicate that the cap screws should have been
tack welded to the hinge support piece. Arnchor Darling has
informed LILCO that the cap screws could be lock wired to ore

another in lieu of tack welding to provide the required lockirng
mechanism.

Based or the fallowing, it has been
exhaust check

screws lockwired:

corncluded that the HPCI steam
valves can be returned to service with the cap

(1) An examination of recovered cap screws found them to be
totally intact and showing no signs of distress, thus
supporting the cornclusion that the Cap screws backed aout.

(2) A survey of other ruclear plants with Anchor/Darling swing
check valves in a similar service revealed that the failure
experienced at Shoreham has not beern seen in these other
plants wher the subject cap screws are locked in place.

(3) A review of the vendrr documentation showed a discrepancy

betweer actual field can

ditions and the desigrn requirements
for a locking mechaniszm

(tack welding) or the cap screws.

It is expected that the modification of the existing Check Valves
1S a suitable mears of resolving the situation and prevent ing
recurrence. The existiag check valves will be replaced with 1ift
checks before completion of the first refueiing outage. Upaon
completion of the medifications to the existing check valves,
Local Leak Rate Tests were performed. The results of these tests
are acceptable. Further testing of the modified check valves
will be performed during the upcoming Startup. An initial
inspection of the check valves will be performed after the start-
up tests of the HPCI system (STP1S and SP24, 202.01). It is
anticipated that approximately tern HPCI runs will accur during
the start-up testing pericd (below S% power). A second and third
inspectiorn will be performed after a riumber of turbire starts
equal to the number of starts which were actually performed
during the start-up testing pericd or after no more than ten
starts. This criteria is more stringent than the previously
discussed criteria of inspecting after six months, sirce a six-
month  inspection criteria places nro limits on the m

aximum rnumber
of runs permitted in the interim betweer ir

spections,
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screws have begun to

check valves will be term

plant was conducted, d

Ell1#16V0020A
E11%16VOQ20E
El1#16VR022C
E11#16V0020D
E41#31016V-0001
E41#31016V-2002
G41#31006V-0003A
G41#31006V-0003E
B21#310218V-1103A
B21%31018V-1103B

Hinge Support Cap Screws,
by either being tack weld

support cap screws are i
of loasening. The disc,
abrnormal wear., IE11%1¢

two hinge support rcap
mechanism was still in
relative to the bornrnet.
functional. The disc,
found to be in ac

had their cap sSCrews
1G41#06VR03A and 164i%d
Discharge Check Valves.

hirnge show no sign of

It is believed that ter starts will be a significant test of the
integrity of the lockwire, hinge, disc, and disc rnut and pin. If
after all three inspections there is no indication that the cap

back out and the disc rnut and pin are

inated.

intact, the supplementary inspections for the HPCI steam exhaust

An examination of other Arnchor Darling Check Valves in the

ue to the potential for this failure

RHR PUMP
RHR PUMP
RHR PUMP
RHR PuUMP
HPRCI PuUmp
HPCI PUMP
FUEL POOL
FUEL POOL
FEEDWATER
FEEDWATER

mechanism to be a generic condition. MWRs were writtern to
inspect the valves for generic deficiernces.

Valves urnder consideration included the following:

"A" DISCHARGE CHECK VALVE
"B" DISCHARGE CHECK VALVE
"C" DISCHARGE CHECK VALVE
"D" DISCHARGE CHECK VALVE
SUCTION CHECK VALVE

SUCTION CHECK VALVE

COOL. PUMP “A" DISCH. CK VLV
COOL. PUMP "B" DISCH. CK VLV
INLET "A" CHECK VALVE

INLET "B" CHECK VALVE

The 1@ valves listed above were inspected to verify that their

Set Screws and Disc Pins were secured
ed, lockwired or staked. 1E41#16V0201

ntact for

and 1E41#16V0002 are the HPCI pump suction check valves from the
condersate storage tank and the suppression pool. These two
valves have nrot experiernced any failures to date. The hinge

both valves and show no signs

disc nut, and hinge show nc signs of

Vadazenr

sScrews.

is the "B" RHR pump discharge

check valve. This valve experierced the loss of only ore of the

However, the hinge support

place showirg ro signs  of movement,
The valve in all respects was still
disc nut, and hinge were inspectec and

ceptable

intact

condition. IE11#16V00202A,

IE11#16V@220C and 1E11#16V0020D are the discharge check valves
for the "A", "C" and "D" RHR pumps, respectively. These valves
and showed ro abrormalities.

EVAR3E are the Fuel Pool Cocling Pump
These valves have rnot experienced any

abriorma

failures to date. 1G41+%QEVRR3A was the enly valve found to have
its hinge support Cap screws tack welded. The disc, disc nut and

1 wear. 1B21%31018V-1103A ard
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1B21#31018V-1103E are the Feedwater Inlet Check Valves.
Inspections of these valves proved satisfactory. The hinge
sSupport cap screws are intact and show no sign of lcosening. The
disc, disc nut and hinge show no sign of abrnormal wear.

Following the inspection of the HPCI Exhaust and RHR "B"
Discharge Check Valves, an investigation was initiated to
determine the location of missing parts. At the time of the valve
inspections, there were three socket head cap screws and two
SPring pins missing from the HPCI turbine exhaust. Unaccounted
for from the "B" RHR Pump discharge check valve ‘was a single
socket head cap screw. Inspections were performed on the HPCI
steam exhaust sparger and the suppression pool, in an effort to
locate the parts. Three Cap screws and one spring pin from the
HPCI Check Valves were recovered from the suppression pocl. The
cap screw from the RHR "R" Discharge check valve was fourd in the
suppression poocl. Nothing was found in the HECI sparger. There
is still ore Spring pin missing from the HPCI valves., This
missing pin is presumed to be in the suppression poal but poses
no threat to the ECCS pumps due to the desigrn and location of the
pump suction strainers.

The check valves fourd without adequate securing of their cap
screws, set screws and disc pin were modified as
summarized in the following table:

CAP SCREW SET SCREW DISC PIN
VALVE TACKED LOCKWIRED» TACKED STAKED STAKED

Ell#16V0020R - YES - YES YES
Q020B - YES - YES YES
e2dzac - YES - YES YES
2@eeD - YES - YES YES

E4l1#18V0021 - YES - YES YES
avze - YES - YES YEE

E41#16V0001 - YES - YES LOCKWIRED#
a0z YES - YES LOCKWIRED#*

G41+06VR003A YES - - YES YES
Q0Q3B NR NR NR NR YES

B21#18V1103A NR NR NR NR YES
11@3B NR NR NR NR YES

NR - Not Required

* Lockwire used is a .265 inch diameter 316 stainless wire.
The cap screw heads have beer drilled to @72 inch
diameter at a 60 degree interval to accomodate the wire.
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The modifications listed above should be a suita
preventing the recurrernce of an Anchor Darling
malfunctior.

There will be an inspecticn of the "B" RHR Diechary
which exhibited a cap screw failures similar
exhaust check valves ore year, plus or mirnus ore m
date the valve was returred to service. it ¢h
reveals no locsening of the cap screws, no furthe
will be performed.

A possible secondary contributing factor to the
failure was a transient condition caused by the
control system allowing steam to be admitted to the
the control valve almost completely cpen. Since
valve did rnot start to close until the turbine was

of the HPCI turbirne from a cold condition has res

result of this transient.To preverit this conditi
turbire control system has beern modified to damper
acceleration transient on start-up by adjusti
generator/signal convertor module and by adding

actuator. This modification will provide a wmo
cpening of the HPCI turbire control valve during
lesserung the large surge of steam and the associ
and suction line low pressure trarnsients.

ble mearns

Checlk Valve

e Check Valve
to the HPCI

cnth, from

is inspection
r anspections

check valve
HPCI turbirne
turbine with
the control

rotating,

transient was imposed on the system. Recent quick-start testing
ulted in HPCI
pump low suction pressure and HPCI turbine cverspeed trips as a
ory  the HPCI

the turbire
ng the ramp

a hydraulic
bypass line with a check valve arcund the EG-R hydraulic control
re controlled
startup, thus
ated overspeed

of

the
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‘I[g LONG ISLAND LIGHTING COMPANY
{07 S

SHOREHAM NUCLEAR POWER STATION » PO BOX 628 * WADING RIVER NEW YORK 11792

TEL. (516) 9298300

April 4, 1986 PM-86-288

U.S. Nuclear Regulatory Commission
Document Cortrol Desk
Washinpton, D.C. 2@55S

Dear Sir:

In accordance with 10CFRS@.73, ernclosed is a copy of Shoreham
Nuclear Power Station Unit 1's Licensee Event Report a5-251,
Revisiori 1. This revision is being submitted as a supplemental
report, per a previous commitment, to include rew information on
the "HPCI Check Valve malfunction"” and subsequent corrective
actions.

Sincerely yoyrs,

’ /
)Léy & B
William é? Steiger, Jr.

Plant Marnager
WES/rg
Erclosure
e~ Dr. Thamas E. Murley, Regional Admirnistrator
Johri Berry, Senior Resident Inspector
Institute of Nuclear Power Uperaticons, Records Center

American Nuclear Insurers

SR. A21. 0200

FC-8682.2




