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Abstract
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This research develops a novel robust model predictive control algorithm
that can guarantee robust stability of the systems under the influences of uncertain
parameters, disturbances and measurement noises. The developed robust model
predictive control algorithm can bound the effects of all uncertainties and state
estimation errors in the regions of invariant tubes so the effects of uncertainties can
be significantly reduced. In addition, the optimization problem is solved off-line and
the control law can be embedded in the microelectronic controller so it can be
applied to the control of fast dynamical systems. As compared with the conventional
robust model predictive control algorithm, the developed robust model predictive
control algorithm can give better control performance and use less computational
time. In the last step, the developed robust model predictive control algorithm is
applied to the control of a pilot-scale fluidized bed reactor for low-density
polyethylene (LDPE). The LDPE particles are loaded into the chamber that generates
heat in the bed of particles according to the rate law of polymerization calculated by
the computer. Under the influences of uncertainties in the process such as the
reaction rate constant, heat of reaction, disturbances and measurement noises, the
developed robust model predictive control algorithm can regulate the temperature

of the system to the set point so robust stability can be guaranteed.
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