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Study on Improving the Reliability of Motor-Operated GateValve Seats (Step 1)
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Abstract Valves have numerous important functions, such as flow control, pressure reduction
and blockage of fluids under various operating conditions in the nuclear power plants.

A wide range of valve types are used in order to accommodate these various conditions and functions.
Since the number of valves installed can reach as much as several tends of thousands, the reliability of
those valves is extremely important in terms of the plant safety.

First, we evaluated the possibility of stellite cracking in the seats of motor-operated gate valves, which
have the important function of plant safety, for the purpose of improving valve reliability. This
evaluation was made with respect to stress caused by the valve body pushing force of the driving
portion considered to act on the valve seat (set torque and motor coasting torque), residual stress in
stellite welding and internal pressure of the piping in an actual operating condition.

In addition, studies were also conducted to decrease stress in the valve seat based on the above results.
The countermeasures included the decrease of motor coasting rate, which greatly contributes to stress
on the valve seat, minimization of backlash in transmission components such as worm gears and valve
stem screws, reduction of residual stress in stellite welding and the higher rigidity of the valve body.

Keywords Motor-operated gate valve, improvement of valve reliability, stellite, stellite cracking, residual

stress during stellite welding
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