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Multifactorial Coupling Enhancement Testing and Research on
Improvement of Control Mode of Nuclear-grade Electric
Shut-off Valve

Wu Xiaofei, Huang Maoli, Zhang Lin, Nie Changhua, Xu Changzhe, Xu Yao,
Zhuo Wenbin, Li Pengzhou

Nuclear Power Institute of China, Chengdu, 610213, China

Abstract: As the key active equipment in the nuclear reactor system, the reliability of valves
directly determines the safety of nuclear reactors and personnel. In this paper, aming at the common
valves (electric shut-off valve) in nuclear power plant, and based on the analysis of previous fault
data and structural characteristics, it is found that the main fault of the electric shut-off valve is that
the position indicator does not match the travel position, resulting in internal leakage of the valve.
On this basis, the coupling enhancement test scheme was designed to simulate the vibration
strengthening effect under comprehensive conditions. The failure of electric shut-off valve was
stimulated in a relatively short period of time in the test. Finally, it was proposed to change the drive
control mode to solve the problem of internal leakage of electric shut-off valve according to the
cause of fault. The test results show that after improving the control mode, the torque control

mechanism is used to control the closing, and the valve is closed normally without leakage.
Key words: Electric shut-off valve, Enhancement testing, Torque control mechanism,
Improvement research
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Fig. 1 Proportion of Valve Failures
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Tab. 1 Main Design Parameters and Indicators of Electric
Shut-off Valve
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Fig. 2 Functional Block Diagram of Electric Shut-off Valve
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Fig. 3 Schematic Diagram of Multi-stress Comprehensive
Test Device
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Fig. 4 Schematic Diagram of Valve Vibration in Three

Directions
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Fig. 5 Flow Change of Test Circuit during Closing after
Test Valve is Switched On and Off for 83 Times
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Fig. 6 Current Waveform for Valve Closing Process under

the Control of Torque Control Mechanism
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