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Dual-mode economic model predictive control with guaranteed safety

and stability of constrained nonlinear systems

He Defeng, Xu Shan, Yu Shiming
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

This paper considers the safety and economic optimization control problems of input-affine constrained nonlin-
ear systems and an efficient safe economic model predictive control (SEMPC) strategy is proposed for constrained
nonlinear systems. Firstly, the concept of control Lyapunov-barrier function ( CLBF) is introduced to design the
safe operation constraints and parameterized nonlinear local control laws of the system. In order to make a trade-off
between the online computational burden and economic optimization performance of SEMPC, the parameterized du-
al-mode MPC controller is constructed for the constrained nonlinear system. The free parameters of the dual-mode
MPC are calculated online when the states of the system enter the terminal domain. Moreover, recursive feasibility
of the SEMPC and asymptotic stability of the closed-loop system are established by the dual-mode control principle
and the properties of control Lyapunov function (CLF). Finally, a simulation experiment of safety, economic and
stabilizing control of a continuous stirred tank reactor (CSTR) is used to illustrate the effectiveness of the proposed
strategy.

Key words: economic model predictive control ( EMPC) , constrained nonlinear system, safety control, sta-

bility
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