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Research on Integrated Control of Valve Pneumatic Actuators and High-Platform Ball Valves
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[ Abstract ] As a critical actuator unit in industrial pipeline systems, high-platform ball valves are widely used in high-risk,
high-pressure applications such as petrochemical processing, natural gas transmission, and power generation. Their
operational stability and control accuracy directly determine the safety and economic efficiency of industrial processes.
Pneumatic actuators, with their advantages of simple structure, rapid response, and strong environmental resistance,
have become the mainstream driving solution for high-platform ball valves. However, integration challenges including
insufficient control precision, delayed dynamic response, poor coordination, and untimely fault detection severely limit
intelligent operation of industrial pipelines. This study focuses on integrated control between valve pneumatic actuators
and high-platform ball valves. Through combining theoretical analysis, simulation modeling, and experimental testing,
we identify core technical requirements, optimize control strategies, and develop an integrated control system based on
fuzzy PID algorithms. Experimental validation on a test platform demonstrates that the optimized system achieves *+
0.5% valve control accuracy, 0.3-second dynamic response time reduction, and over 98% fault recognition accuracy,
effectively addressing pain points in traditional integration methods. The findings provide theoretical foundations and
practical references for efficient integration and precision control of valve actuators and ball valves, significantly
advancing intelligent upgrades in industrial valve integration control technologies.
[ Key words ] pneumatic actuator; high-platform ball valve; integrated control; fuzzy PID; control accuracy; fault diagnosis
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