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On March 25,1992 at 0059 hours, the unsatisfactory position indication for a
Primary Centainment System (PCS) isolation valve located within the Drywell caused
the Reacto* Core Isolation Cooling (RCIC) System to be declared inoperable. The
reactor was shutdown in order to repair the valve. The repairs were not expected
to exceed the seven day Limiting Condition of Operat- .i of Technical Specification
3.5.D.2.

The RCIC System was removed from service on March 23, 1992 for minor maintenance.
While preparing to return RCIC to service, the inboard steam isolation valve,
HO-1301-16, indicated closed but was actually open. The valve could not be
closed. Following shutdown, the HO-1301-16 motor operator was found to be detached
from its yoke. The motor operator-to-valve yoke attai.hing capscrews had been
insufficiently torqued during maintenance. A table in the procedure used to torque
the capscrews incorrectly referenced mild ', teel for the-capscrew material and the
valve drawing incorrectly referenced the capscrew size. The drawing and the
procedure have been revised. The HO-1301-16 actuator has been installed using the
valve manufacturer's requiraments. All other safety-related valve motor operator
fasteners have been either torque checked for proper fastener preload or visually
inspected to verify the fasteners were in place. This condition occurred during
power operation at 100 percent reactor power. The reactor mode selector switch was
in the RUN position. Reactor pressure was approximatelj 1030 psig and reactor
water temperature was approximately 550 degrees Fahrenheit. This report is
submitted in accordance with 10 CFR 50.73(a)(2)(v)(D). This condition posed no
threat to the public health and safety.
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EVENT DESCRIPTION

On March 25,1992 at 0059 hours, the unsatisfactory position indication for a
Primary Containment System (PCS) isolation valve located within the Drywell caused
the Reactor Core Isolation Cooling (RCIC) System to be declared inoperable. The
reactor was shut down in order to repair the valve. The repairs were not expected
to exceed the RCIC System seven day Limiting Condition of Operation of Technical
Specification 3.5.0.2.

The RCIC ., stem was removed from service for planned maintenance on March 23, 1992
.

at 0500 hours. On March 25, 1992, the RCIC turbine steam supply piping was being
lined up for warming in preparation for returning the system to service. At 0059
hours, the outboard steam isolation valve, MO-1301-17, was opened. RCIC turbine i
steam inlet pressure increased to approximately 1000 psig as measured downstream of I

H0-1301-17. This was unexpected as valve MO-1301-16 position indicated closed.
The MO-1301-17 valve was then closed and RCIC inlet pressure began to decrease.
The MO-1301-17 valve was reopeaed and pressure returned to vessel pressure. At
this point M0-1301-16 was stroked open and closed several times with control room
light indication changing respectively. M0-1301-17 was then closed ano RCIC

' turbine inlet pressure once again decayed away gradually. Approximately five
minutes after the M0-1301-17 valve was closed, light indication for M0-1301-16
changed from closed to open (green to red) with no operator action. MO-1301-17 was
closed.and de-activated in acco ence with Technical Specification 3.7.A.2.b,
thereby, making the RCIC System N perable.

A normal reactor shutdown began at 0009 hours on March 26, 1992 and shutdown was
completed at 1438 hours when all control rods were in the fully inserted position.

!

| Failure and Malfunction Report 92-76 was written tc< document the pror' 2. ith
! M0-1301-16. The NRC Operations Center had been notified of RCIC being made

inoperable for maintenance on March 23, 1992 at 0515 hours.

The problem with M0-1301-16 occurred during power operation with the reactor mode
,

! selector switch in the RUN~ position. The reactor power level was 100 percent.
Reactor pressure was approximately 1030 psig and reactor water temperature was

|- approximately 550 degrees Fahrenheit.

cal)SE

! A Failure Analysis Team comprised of Technical Section anc' Nur. lear Engineering
| Department (NED) personnel war formed to investigate the problem with MO-1301-16.

Upon entry to the Drywell, plant personnel discovered the MO-1301-16 motor operator
had become disconnected from the valve yoke. The actuator-to-ycke capscrews had
loosened and backed out of the sockets. The valve operator had risen up the valve
stem.

I

|

|
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The root cause was insufficient torquing of the actuator-to-yoke fasteners.
This was caused by errors within the installation procedure and the valve
drawing. M0-1301-16 is a three inch motor operated gate v ive manufactured by y

Westinghouse. The motor operator is a Limitorque Model SMB-000-10. :

Maintenance was last performed on the valve in June of 1991. Additionally, I @
'

the attaching bolts had been torqued to 8 foot pounds as required for 5/16
'

inch fasteners by revision 7 of Procedure 3.M.3-24.1, "Limitorque Valve [ .-
Operatos Removal and Reinstallation". ; 6

; .-

The procedure contained a table which provided the required torque for ' -|i

fasteners of vari 3us sizes and materials. A note on the table stated MIP". ~ LE

- [. AHead Capscrews should be torqued usiag tha lesser mild steel requiremt.as. ,

The mild steel torque requirements were used on the MO-Idl-16 in actordance I

with this procedure. However, the cap screws were not mild steel ar,d requir ed k
a higher torque. During the root cause investigation, Lim! torque Corporat'on
was contacted for guidancc m the proper torque to be used for the
operator- to-yoke capscrem I'mitorque advised they had addressed this issue
generically and the valve n+nufacturer should provide the torque to be used,
as the valve manufacturer pru 'ded the original f asteners as well as the
valve / actuator seismic analysis. While valve drawing M137A-1 indicates the
capscrews are 5/16 inch diameter, the actual diameter is 3/8 inch. Typically,
SMB-000 actuators are attached with 5/16" inch capstrews, but the MO-1301-16
Westinghouse valve was unique in using 3/8 inch capscrews. The valve manual
recommends a torque.of 30 foot pounds plus or minus 3 foot pounds for 3/8 inch
cap screws. The M0-1301-16 Allen Head Capstrews and the operator threaded
sockets were inspected and no damage was observed.

Subsequent to overhauling the motor operator in July of 1991, tne MO-1301-16
torque switch setting was increased from an "as-found" maximum thrust of 6583

'

lbs. to an "as left" maximum thrust of 7412 lbs. This was within existing
design margins for the valve. This was done to address dRC Generic Letter
89-10. This would explain why the operator detached from the yoPe at this
time and not in the past.

During the maintenance overhaul of MO-1301-16 following the operator
detachment, the capscrews were found to have only 1/8 inch of thread
engagement into the operator due to their length and the thickness of the
flange. As a design enhancement the original one inch long 3/8 inch diameter
capstrews were replaced with 1 1/2 inch lorig 3/8 inch diameter capscrews.

CORRECT EE ACTION

NED personnel provided one-t %e torque checking requirements to check for
adequate pre-load for the actuator attachment fasteners for safety-related
motor operated valves. These requirements took into account the operator
thrust settings. These torque checking requiraments were incorporated by
reference into revision 9 of Procedure 3.H.3-24.1 on March 31, 1992.
Procedure 3.M.3-24.1 will be further revised to remove the one-time torque
checking and only refer technicians to valve manufacturer manuals or drawings
or Procedure 3.M.4-92, " Bolting and Torquing Guidelines", as appropriate.
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alai,sena K': personnel either checked the torque or performed a visual
inspection of all safety-related motor operated valve actuator attaching
fasteners prior to plant startup. All valves in the Drywell safety or
non-safety related were torque checked. The valve fasteners that were torqued

! vere chosen based on their location in the Drywell or their safety i

* ; t ad /1cance. Minor di',crepancies were found in the visual inspections and
,

]@ ;
; pahem reports have been initiated. The valve fasteners that were visually '

'

inspected will be torque checked after startup.
m.

The motor operator for M0-1301-16 was overhauled and re-installed using new s

3/8 inch capscrews with the torque requirements provided by the valve f ,i" t -
; manufacturer and verified by Engineering. The valve was diagnostically tested

~

with satisfactory results.

Valve drawing M137A-1 has been revised to show the actuator-to-yoke attaching
bolts as 3/8 inch capscrews.

SAFETY CONSEOUENCES

The condition posed no threat to the public health and safety.

The RCIC System was operable prior to being taken out of service for
maintenance on March 23, 1992. The inability to close M0-1301-16 would u t
have prevented RCIC from providing makeup water to the reactor vessel
following a reactor vessel isolation.

The High Pressure Coolant Injection System was operable during the period RCIC
was inoperable.

In the event a Primary Containment System (PCS) isolaticr. signal had occurred
after the MO-1301-16 actuator detached from its yoke, the in-series outboard
RCIC Turbine Steam Supply Isolation Valve M0-1301-17 would have provided the
containment isolation function. After the shutdown, M0-1301-17 had a local
leak rate test. The "as found" leakage rate was essentially zero leakage.

This report is submitted in accordance with 10 CFR 50.73(a)(2)(v)(D) because
RCIC was made inoperable.

SIMILARITY TO PREVIOUS EVENTS

A review was conducted of Pilgrim Station Licensee Event Reports (LERs). The
review focused on LERs involving loose or detached motor operator-to-yoke
fasteners. The review identified two LERs in which a safety related motor
operator-to-yoke fasteners became detached from the valve.

For both LERs 83-010/03L-0 and 83-035/03L-0, the attaching capscrews became
detached from 'A' Core Spray Test Valve, MO-1400-4A, on February 22, 1983 and
June 10, 1983, respectively. The valve yokes and fasteners for both
MO-1400 4A and M0-1400-4B were replaced with new yokes and fasteners.

NRC Form 366A (64W
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The EIIS codes for this report are as follows:
, .-.

' d COMPONENTS CODES.g-

Valve, Isolation (H0-1301-16) ISV
'

#[ j SYSTEMSy
c. <

Y $ Primary Containment System PCS

S Reactor Core Isolation Cooling (PCIC) System BN

-

-
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