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Abstract

YU Lit

A new nonlinear model predictive control (NMPC) scheme to guarantee closed-loop exponential stability is

presented for Hammerstein systems subject to constraints on the state and input. Solving errors of the nonlinear algebra

equation are predicted recedingly based on stabilized and optimal control laws of the linear subsystem. And then predictive

control actions are computed to satisfy the constraint via online optimization. Moreover, the bound of solving errors is

obtained to ensure the exponential stability of the closed-loop system. Hence, the closed-loop system not only satisfies the

constraint but also has robustness property with respect to the solving error. Finally, a simulation example of industrial

polypropylene grade transition control is used to illustrate the effectiveness of the algorithm proposed here.
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Table 1 Grade indices and transition constraints
Grade indices MTI (g/10min) Et (%) T (K) Chu, (%) Cm2/Cm (%)
A 2.7 - 343.15 0.050 -
B 39 - 343.15 0.330 —
C 10 2.4 343.15 0.236 1.99
A—B [2.4,42.0]° - [341.15, 345.15] [0.02,0.35] -
[2.0,45.0] - - [-0.1,0.102 -
B—C 8.0, 42.0]° [0.0,2.5] [341.15, 345.15) [0.20,0.35] [0.0,2.5]
[6.0,45.0] [0.0,2.6] - [-0.1,0.10~ [~0.1,0.104
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