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Robust Economic MPC of Constrained Nonlinear Systems With Bounded Disturbances

HE De-Feng! HAN Ping'! WANG Qing-Song'

Abstract This paper proposes a novel robust economic model predictive control (EMPC) scheme of constrained
nonlinear systems with unknown but bounded disturbances, with guaranteed input-to-state stability (ISS) of the
closed-loop system with respect to the disturbance. Based on the principle of differential game, economic objective
functions and robust stability objective functions on economically optimal equilibrium points are optimized simul-
taneously, which are two conflicting control goals. The optimal value function of the robust objective is used to
design an implicit contractive constraint of the EMPC optimization, which guarantees ISS of the closed-loop sys-
tem at the equilibrium point with respect to the disturbance. Some sufficient conditions for recursive feasibility and
ISS with respect to the disturbance are presented. Finally, an example of a continuously stirred tank reactor is util-
ized to illustrate the effectiveness of the proposed scheme.

Key words Model predictive control (MPC), nonlinear systems, economic optimization, differential game, input-to-
state stability (ISS)
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FREEIUE) w(k) = 0.1436 sin(k/2) 17 45 R
Simulation results under continuous disturbance
w(k) = 0.1436 sin(k/2)
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Fig.3 Simulation results under continuous disturbance

w(k) = 0.1436 exp(—k/10)
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Table 1  Average economic performance and
transient time

A w(k) = 0.1436sin(k/2) w(k) = 0.1436 exp(—k/10)
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