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Application of double-closed-loop PID controller in control valve
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Abstract: The valve and its closed-loop tests are important parts of the process system commissioning of nuclear power plants, and the
valve PID parameters adjustment is the basis for realizing the process system requirements. A lot of valves of gaseous waste processing
system (HPR1000) are controlled by step action controller ( MCV _S) macro within PI controller. The valves position will fluctuate
periodically, and it does not meet the process requirements. This paper introduces the application of double-closed-loop PID controller , in
which the inner loop is the valve position control loop and the outer loop is the process parameter control loop, and parameter adjustment
method in the valve control test. This scheme is applied to valve control tests and compared with the original MCV_S module. The results
show that the double-closed-loop PID effectively suppresses the periodic fluctuations in valve position, enables the process parameters to
converge quickly to the setpoint, and significantly reduces the steady-state error. Through the application of double-closed-loop PID
controller, it is verified that the valve can meet the process requirements if the PID parameters are set reasonably.

Keywords: valve testing; commissioning; control valve ( step action controller) ; closed-loop; PID controller; gaseous waste processing
system
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