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Strategy of Centralized Optimization
and Decentralized Control for
Two-layered Predictive Control in
Large-scale Industrial Systems

ZOU Tao! WEI Feng? ZHANG Xiao-Hui®

Abstract Aiming at reducing the on-line computational bur-
den of model predictive control (MPC) for large-scale systems
and maintaining the global optimization performance, a new
two-layered MPC strategy is proposed. In the steady-state tar-
get calculation (SSTC) layer, the centralized optimization of the
system is based on the global process model. The optimal re-
sults are sent to the dynamic control layer as the set points. In
dynamic control layer, the large-scale system is divided into sev-
eral subsystems which will be controlled with separate MPCs.
To compensate the interference between the subsystems, feed-
forward controllers are added between the subsystems, so that
the overall dynamic control performance of the system will be
improved. The advantages of the proposed strategy are that, the
global optimal performance of the system is guaranteed, while
the on-line computational complexity is reduced, and the real-
time property of the two-layered MPC for large industrial sys-
tem is enhanced. Simulation examples are given to verify the
proposed method.
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Table 1 Comparision of dynamic control computation time complexity (solving 1000 times the amount of time spent) (¢/s)
U Iy 5 42 F I J5k e Al 5 5y Bl ens A A e (KAl 15 42 I s
P =120, M =10 6.009525 6.970272 9.849587
P =120, M = 30 10.890801 12.322146 22.509928
P =120, M = 50 15.933894 17.517548 40.474448
P =120, M =70 24.334823 24.526037 67.429433
P =120, M = 90 37.468350 40.589302 110.144118
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