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Optimal Operational Feedback Control for a Class of Industrial Processes

FAN Jia-Lu? ZHANG Ye-Weil CHAI Tian-You'

Abstract In order to overcome the influence of the dynamic error of closed-loop control system on the operational
process performance, an optimal operational feedback control method is proposed in this paper for a class of industrial
processes by minimizing the quadratic performance index based on both the deviation between desired operational process
index and actual value, and the tracking error between set-point and controlled plant output. This method employs a
dual-layer control structure, consisting of the set-point feedback control in operation layer and the set-point tracking
control in device layer. A model predictive controller using LMI is designed to dynamically give optimal set-points; an
adjustable decay rate control using state feedback and error integral is employed for designing local controller to guarantee
the tracking performance of the plant. In particular, a sufficient condition to guarantee the asymptotic stability of the
whole closed-loop system is given. A simulation experiment in a flotation process is finally employed to demonstrate the

effectiveness of the proposed method.
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Fig.1 The dual-layer structure of operational optimal

control in dynamic industrial process
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Fig.6 The output of tracking controller in device layer
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