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On December 12,1997, with the unit in Mode 5, the motor pinion gear key was found sheared on the Safety
injection (SI) accumulator outlet isolation motor operated valve (MOV),3SIL*MV8808A. The sheared key was found
as a result of Generic Letter (GL) 89-10, safety-related MOV testing and surveillance program requirements to
perform actuator overhauls on all four Si accumulator outlet MOVs. On December 30,1997,3SIL*MV88088 and C
valve actuators were overhauled and the motor pinion gear keys for both were also found sheared. The sheared
motor pinion gear key was found in three of the four Si accumulator outlet MOVs, a condition which rendered each
valve inoperable.

The cause of these failures was determined to be similar to conditions cited in NRC Inforination Notice 88-84,
" Defective Motor Shaft Keys in Limitorque Motor ActuatoC The key material as provided by the manufacturer was an
improper installation of a key material that is weaker than required for its function.

On January 6,1998, the failure of these motor pinion gear keys was determined to be reportable, pursuant to
10CFR50.73(a)(2)(vii)(A) as a single cause or condition in which two or more independent trains have become
inoperable within a single system designed to shutdown the reactor and maintain it in a safe shutdown condition.

Corrective actions have been taken to replace the sheared keys, and to ensure correct key material is used in
MOVs within the GL 8910 program. All new key material being used is of a stronger AISI 4140 material.
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l, Descrintion of Event

On December 12,1097. with the unit in Mode 5, the motor pinion gear key was found sheared on the Safety injection (SI)
accumulator outlet isolation motor operated valve (MOV),3SIL*MV8808A. The sheared key was found as a result of
Generic Letter (GL) 89-10, safety-related MOV testing and surveillance program requirements to perform actuator
overhauls on all four Si accumulator outlet MOVs On December 30,1997,3SIL*MV8808B and C valve actuators were
overhauled and the motor pinion gear keys for both were also found shested. The sheared motor pinion gear key was

; found in three of the four Si accumulator outlet MOVs, a condition which rendered each valve inoperable.
e

The 3SIL*MV8808A, B, C, and D valves are located in four parallel knes downstream of the Si accumulator tanks.
These valves are normally open and the power removed during normal plant operations to provide an open flowpath from
the accumulator tank to the Reactor Coolant System (RCS) cold legs in the event of a SI. When RCS pressure drops
below accumulator tank pressure the accumulators inject borated water into the RCS. Dunng cold shutdown the valves

; are closed in order to isolate the RCS from the accumulators.

The sheared motor pinion gear key is a condition which renders each valve inoperable and was found in three of four of
the Sl accumulator outlet isolation MOVs. On January 6,1998, the failure of these motor pinion gear keys was
determined to be reportable, pursuant to 10CFR50.73(a)(2)(vii)(A) as a single cause or condition in which two or more
independent trains have become inoperable within a single system designed to shutdown the reactor and maintain it in a
safe shutdown condition. This condition is being dispositioned in accordance with the Millstone Corrective Action
Program.

II. ,Q_ause of Event

The key materialin the Si accumulator outlet isolation valves as provided by the manufacturer was an improper
installation of a key material that is weaker than required for its function. The cause of the key failures in the Sl
accumulator outlet isolation valves was determined to be similar to conditions cited in NRC Information Notice (lN) 88-84,
' Defective Motor Shaft Keys in Limitorque Motor Actuators". The IN 88-84 indicated that key material was used that was
not consistent with AISI 1018 steel The AISI 1018 was a recommended key material at that time. The key material
found in the failures cited by IN 88-84 were AISI Type 1118 or 1119. The failed keys in the Si accumulator outlet isolation
valves were evaluated and found to have also been AISI Type 1118 or 1119 material. At the time when IN 88-84 was
issued, it was perceived to exclude concern over the actuator type of the Si accumulator outlet valves, and the presence
of the AISI 1118 or 1119 materialin the accumulator isolation valves went undetected. Other valves that were evaluated
as a match to the profile of actuator type in IN 88-84 were addressed for appropriate key material These valves are
Westinghouse supphed, limitorque actuator SBD-3 size with a 150 ft-lb,3600 RPM motor. More recently Limitorque
recommends even stronger AISI 4140 key material.

Ill. Analysis of Event

The Sl outiet accumulator valves are maintained open during modes 1-3. In addition, these MOVs are deenergized
dunng this time to prevent the valves from inadvertently closing These actions provide an estabhshed flowpath to assure
that during a large break LOCA, the pressunzed water contained within the accumulators is injected into the core The
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cccuracy of position indication is unaffected by the motor pinion key failure and operators would be aware of a valve not
being in a correct position prior to heat-up. Failure of the keys in this scenario, with each valve in the open rosition,
would continue to allow the valves to perform their primary safety function to inject and mitigate core damage.

The accumulators are pressurized to (nominally) 670 psig with nitrogen. The isolation valves are closed prior to reaching
- this pressure to preclude inadvertent injection of the accumulators and potential nitrogen injection into the system. This
nitrogen could affect the operation of systems needed to achieve and maintain cold shutdown. After the accumulators
hsve discharged, any excess nitrogen pressure can be vented using the accumulator vent valves. Venting using the vent
valves is accomplished from the Main Control Board. A misposition of one of these isolation valves would be indicated on
the main control board, and steps to vent accumulators could be taken. Therefore, the health and safety of the public
were rat adversely affected by this condition, and there are no safety significant considerations or consequences
introduced because of the ability of operators to detect and mitigate this condition.

IV. Corrective Acti2D

The sheared motor pinion keys for the 3SIL*MV8808A 3SIL*MV88088, and 3SIL*MV8808C, were replaced with the
stronger 4140 material, that is currently recommended by Limitorque. Actuators in the GL 89-10 program have been
overhauled. Broken motor pinion keys were identified and replaced. The following corrective actions have been
completed:

1. Change motor pinion keys on 3SIL*MV8808A/B/C/D to 4140 key material

2. Ensure all Limitorque 1018 motor pinion gear key stock materialis removed from stock and replaced with the
vendor recommended 4140 key material,

3. Revise Limitorque Operator Maintenance procedures to have maintenance verify key material. If key material
cannot be venfied as 4140 material have the existing key replaced with 4140 keys from stock.

._

V. Additional Information

None

Similar Events

None
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Manuf acturer Data

Ells System Code

Residual Heat Removal / Low Pressure Coolant injection System BP

Ells Component Code

Motor.. .MO
Valve .. .V
Valve, Electrically Operated.. .20

Component information

Actuator Model: Limitorque
Actuator Type: SBD-3
Motor: 3600 RPM (AC)
Overall Actuator Ratio: 40.5:1
Worm Gear ratio: 38.0:1
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