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Abstract

A method is proposed for the simultaneous tuning of proportional-integral-derivative (PID)
controllers in cascade control structures based on the concept of co-simulation. The
uniqueness of the proposed method is the simultaneous design/tuning of the controllers in a
cascade structure. The method is applicable to series as well as parallel cascade control. The
controllers are simultaneously tuned while a performance criterion is optimized subject to
process constraints. Important constraints include controlled variable, manipulated variable
and rate of change constraints. The tuning method is independent of the PID controller type
and accommodates controllers with proportional and/or derivative action on the error or
process variable. It accounts for robustness in response to modeling errors by including
constraints on the maximum sensitivity function. The performance of the proposed method is
demonstrated using simulation and experimental runs.
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