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Abstract
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This research develops a novel off-line tube-based robust model predictive
control algorithm. All trajectories of uncertain systems are restricted to lie in a
sequence of tubes so robust stability and constraint satisfaction can be guaranteed in
the presence of both uncertain parameters and disturbances. All of the optimization
problems are solved off-line so the developed algorithm is applicable to fast
dynamic systems. The developed control algorithm is applied to the control
problem of uncertain polymerization process for polypropylene where the
polymerization reactions taking place are fast and highly exothermic. In the case
when the kinetic constant for propagation rate and the heat of reaction are
uncertain, the results show that the developed control algorithm is able to regulate
the controlled variables, which are the mass of polymer in the reactor and the
reactor temperature, to the desired set points. The developed algorithm can handle
both uncertain parameters and disturbances so the uncertain polymerization process
can be efficiently controlled. Finally, the developed control algorithm is applied to a
partially simulated exothermic (PARSEX) reactor operated in the continuous mode. In
the presence of uncertain parameters such as the reaction rate constant, heat of
reaction, cooling water temperature and reactor feed rate, the results show that the
reactor temperature can be regulated to the set point so robust stability of the
system is ensured.
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