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SUBJECT DOCKET NO. 50-333
LICENSEE EVENT REPORT: 91-006-00 r

Manual Reactor Shutdown /Both RilR Loops '

Inoperable :

Dear Sir '

This report is submitted in accordance with 10CFR50.73 (a) (2) (i) ( A) ,
completion of a shutdown required by Technical Specifications.

Questions concerning this report may be addressed to Mr. llamilton Fish at
(315) 349-6013.

Very truly yours,
y
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EIIS Codes are in ()
Between 0400 and 0500 on 5/7/91 a monthly Technical Specification
check found one of the two primary containment isolation valves in
each of the two independent residual heat removal (BO) low pressure
coolant injection (LPCI) (BO) subsystems to be inoperable. A valve
operator torque switch tripped in both the open and closo directions
preventing both full closure and full opening one valve. The other
valve had excessive seat leakage. The inoperability of both RilR-LPCI
systems required a reactor shutdown within 24 hours which.was
initiated and an Unusual Event declared at 1237. The reactor was
manually scrammed at 1820. Cold shutdown condition was achieved on
5/8/91 at 0330. The Unusual Event was terminated at 0400. In LPCI
loop B the threads of the gate valve stem nut in the motor operator
were worn and broken causing the valve to lock in a partially open
position The stem nut was replaced and LPCI loop B restored to
service a 1410 on 5/12/91. The stem of an angle globe throttle valvo
in loop > was severed inside the valve body. The disc, disc guides,
and seat were severely damaged. The valve was removed from the
system. The plant remains shutdown until the valve is repaired. Root
cause failure analysis is in progress for both valves.
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The reactor was operating at full power. In accordance with Technical
Specifications, a scheduled monthly surveillance test was performed on
5/7/91. Two motor operated primary containment isolation valvoc
failed to moot the operability test acceptanco critoria. Each of
thoso valves is located in a separato and rodundant low pressure
coolant injection (LPCI) (BO) subsystem of the residual heat removal
(RHR) (BO) system which providos omorgency core cooling (ECCS). The

.

RHR system is divided into'two rodundant loops. Each of the two loops
contained one of the two valves that were not operable. Thorofore,
both RHR-LPCI loops woro inoperable. The reactor was shutdown within
24 hours in accordanco with Technical Specification Requiremont
3.5.A.6.

In each of the two RHR system loops, two pumps dischargo through a
24-inch diameter common header to the dischargo piping of the reactor
water recirculation system (AD) piping. The isolation protection for
the penotration of the primary containment for each loop is provided
by throo valves. An air operated tostable check valvo ic used insido
containment. 'this check valvo is permitted to have a higher leak rate
than other containment isolation valves. Thorofore, primary
containment isolation capability outsido of the drywell is provided by
two motor operated valves. Closest (inboard) to containment is a gato
Valvo, 10MOV-25. Next outboard is an angle globe valvo, 10MOV-27,
which may also used for throttling RHR flow.

Technical Specification surveillance requirement Section 4.5.A.3
requires testing of the RHR-LPCI subsystem as specified in Section
4.5.A.1.d which requires a monthly operability test of motor operated
valves (MOVs). The test on May 7, 1991 was conducted in accordance
with Operations Department surveillance test procedure ST-2B, "RHR
Pump and MOV Operability and Koop Full Lovel Switch Functional Test".
To open the normally closed inboard valve 10MOV-25, the differential
pressure across the gato disc is first equalized by pressurizing the
space betwoon 10MOV-25 and outboard valvo 10MOV-27. During the
performance of ST-2B at 4:05 4.M. on May 7, 1991, operators wero
unable to obtain this equalization pressure across the closed
10MOV-25A valvo. RHR header pressure upstream of 10MOV-27A increased
when the space betwoon 10MOV-27A and 10MOV-25A was pressurized. These
observations indicated that outboard angle globo valvo 10MOV-27A was
leaking at an undotormined rato. The valvo (10Mov-27A) was therefore
not able to perform the primary containment isolation function and was
declared to be inoperable. This placed the plant in a seven-day
Limiting Condition for Operation (LCO) as specified la Technical
Specification Section 3.5.A.3.a. Performance of ST-2B on the RHR LPCI
loop A was necessarily suspended.
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At 4:45 A.M., while performing ST-2B on the RHR LPCI B loop, the
normally closed LPCI inboard injection gate valvo 10MOV-258 failed to
open fully and then failed to fully closo. The motor operator torque
switch tripped the power supply to the operator motor prior to
completion of attempts to both open and close the valvo. Operators
woro also unable to operate the valvo using the manual handwhool
because the motor operator could not be manually declutched.

Both the A and B loops of the LPCI modo of the RHR system woro now in
an inoperablo condition due to one inoperable valvo in each loop.
Technical Specification 3.5.A.6 requires that the reactor be placed in
a cold condition within 24 hours whenover both LPCI subsystems are
inoperable.

At 12:37 P.M. a reactor shutdown to the cold condition was r. tarted.
The omorgency plan was initiated at the Unusual Event level. The NRC
was notified by use of the omorgency notification system (ENS) at
12:55 P.M. The main generator was disconnected from the electrical
transmission system (lino) at 5:45 P.M. In accordance with
procedures, the reactor was manually scrammed at 6:20 P.M. from
approximately 15 percent power. RHR system A was placed in service in
the shutdown cooling modo at 2:56 A.M. on May 8, 1991. A reactor
coolant temperaturo of less than 212 degrees fahronholt (cold,

condition) was achieved at 3:30 A.M. The Unusual Event was formally
'

terminated at 4:00 A.M.

At 9:55 A.H. a tost datormined that the rate of Icakage past the seat
of angle globe valve 10MOV-27A was approximately 5,100 gallons per

| minute (gpm). The RHR A loop continued to be used for shutdown
cooling to removo decay heat. A damaged stem nut was found on!

10MOV-25B. On May 12th at 1041 the repairs and post-work testing of
LPCI inboard injection gate valvo 10MOV-25B were completed.

Shutdown cooling was then transferred from the RHR A loop to the RHR B
loop at 1410 to permit investigation of the seat leakage in RHR A loop
valvo 10MOV-27A. Inspection of the internals of angle globe valvo
10MOV-27A found fracture of the valvo stem and severo damage to the
seat, disc, and disc guido ribs. It was necessary to remove the valvo
from the system to facilitato, internal machining and welding repairs.
As of the dato of this report, the plant remains shutdown while valve
repairs are in progress.

Cause

Valvo 10MOV-258 failed to fully open or closo due to the excessivo
force required to move the valvo stem which in turn tripped the motor
torque switch. This switch then interrupted the motor power supply in
accordance with design. The cause of the excessive torque was
excessivo friction between the mating acmo scrow threads of the fixed
stem nut and the moving valvo stem. Inspection of the internal thread

;.g. ..
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of the stem nut found savoro wear and missing, broken, and jamme
piccos of the thread. The stem nut is machined from soft (rolativo to
stool) bronzo. The valvo stem is machined from stainless stool. The
moving stem mechanism had boon lubricated on a regular basis. The
stem nut had not boon replaced sinco manufacture of the valvo.
Dotormination of the cauno of the wear and ultimate failure of the
stem nut is currently in progress.

Investigation and datormination of the cause of the failure of the
valvo stem and damage to the disc guido ribs, disc, and seat of the
angle globo valvo 10MOV-27A is currently in progress.

Analysis - Reportability

one primary containment isolation valvo in cach of the two redundant
ECCS RHR systems was inoperable. Thorofore, both trains of the RHR
LPCI subsystem woro inoperablo. Technical Specification 3.5.A.6
requires roactor shutdown to the cold condition within 24 hours if
both LPCI subsystems are inoperable. Accordingly, this event is
reported under the provisions of 10CFR50.73 (a) (1) ( A) as a completion
of a reacter shutdown required by Technical Specifications.

Analysis - ContainmtDt Isolation

Technical Specification Tablo 3.7-1, " Primary Containment Isolation
valvos", lists throo valvos in each RHR LPCI subsystem to maintain
isolation of the primary containment if it is required. Air operated
testablo check valvo (10AoV-68) is designated insido the primary
containment. To reduce maintenance and associated personnel radiation
exposure, Technical Specification Amendment 40 in 1978 incroaned the
permitted pneumatic leak rato for this valve to 11 cfm. The valves
are tested to this critoria in accordance with Technical Specli'icition
Section 4.7.A.d.(1). This leak rate is on the order of 100 times the
leak rato permitted for other containment isolation valves of a
similar size. To compensato for this increase in the permitted leak
rato, an additional valvo (10MOV-27) wes added to the list of
designated primary containment isolatiori valvos. Both (one in each
loop) of the air operated testable check valves insido primary
containment were operable. O.utside the containment two motor operated
valves (10MOV-25 and -27) are designated in each loop. One of those
two valvos remained operable in each of the two loops. Thorofore, a
double valvo primary containment isolation function was always
available and operable.

Analysis - Ronqy_qJ of Posidual_llent

The operation of the B loop was impaired by the inability to fully
open gate valvo 10MOV-25B. Subsequent testing did demonstrate that
the valvo could be fully opened (if required) by momentarily bypassing
the tcrque switch and thormal overload protection. The fully

g. a. ., m,
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rodundant A loop was always available for operation. This was
demonstrated by actual use of the A loop to removo reactor decay heat
over a period of more than four days until the B loop was rostorLd to
operation.

Corrective Action i
|

1. The reactor was shutdown to cold condition within 24 hours. )
2. The stem nut on the isolation gato valvo 10MOV-25B was replaced

and the valvo returned to service within 5 days of discovery of
the inoperability.

3. The throttle globo angic valvo 10MOV-27A has boon removed from
the system for repair. Repairs are in progress as of the dato of
the report. Upon completion of repairs, the valve will be
reinstalled in the system.

4. A root cause investigation for both valve failures is in
progress. Findings resulting from those investigations will be
reported in a supplomontal (revised) LER.

Asiditional InformA119D

1. Component: Motor Operator
Component Identification: 10MOV-25B
System: RHR B LPCI
Function: Inboard Iniection & Primary

Containment Isolation
IEEE Function Codos: 84

,

NPRDS Component Codo! VALVOP
Manufacturor: Limitorque
NPRDS Vendor Code: L200
Model: SMB-4T

Old Style with Thrust Adaptor
Pro-1967 Design No Longer Manufactured

Size: 4
,

Power Ratio: 32.8 HP
Design Curront: 35.8 Amps,

Voltage: 575 Volts
Closing Times 24 Seconds

2. Component: Globo Anglo Valvo, Motor Operated
Component Identification: 10MOV-27A
System: RHR A LPCI
Function: Outboard Throttle Injection & Primarj

containment Isolation
IEEE Function: INV & ISV
NPRDS Component Codo: VALVE
Manufacturer: Powell

gag.o. 3.u
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NPRDS Vendor Code P305
Modolt 19053
Typot Clobo Anglo
Sizot 18 Inch
Prosauro 900 psig
Motor Operator Typet Limitorque SMB-4T

Old Style with '.'hrust Adaptor
Pre-1967 Design No Longer Manufactured
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