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KEY WORD: ‘
MODEL PREDICTIVE CONTROL / STATE AND PARAMETER ESTIMATION/

KALMAN FILTER

PARINYAPORN RUKSAWID: APPLICATION OF MODEL PREDICTIVE
CONTROL WITH KALMAN FILTER FOk CONTINUOUS STIRRED TANK
REACTOR WITH FIRST ORDER REACTION. THESIS ADVISOR : ASSIST.
PROF. PAISAN KITTISUPAKORN, Ph.D. 339 pp. ISBN 974-333-148-4

This research presents the application of Model Predictive Control (MPC) w;th Kalman filter
for the control of the temperature and the concentration of a reversible exothermic, first order reaction in a
continuous stirred tank reactor (CSTR) which exhibits highly nonlinear behavior and an irmeversible
exothermic, first order reaction in a continuous stirred tank reactor which firstly exhibits extreme 'pa.rmnctric
sensitivity behavior, secondly cxhibits ignition and extinction behavior for an ppen-loop system, and finally

exhibits nonlinear oscillation at certain operating conditions.

It is the goai of this thesis to design Model Predictive Conu'ol!cr.“rith i(lalman filter which can -
give a good control performance and guarantee the stability of closed-loop nonlinear continuous time systems
subject to constraints. Several different problems have been considered, such as control performance,
disturbance n:jéction, setpoint tracking and‘ parametric model/plant mismatch, etc. Simulation results have

~ shown that the Model Predictive Controller with Kalman filter provides better cqmrol performances than the
conventiona! PID controller does for the control of the temperature and the concentration of a continuous
stired tank reactor in the cases of disturbance rejection and setpoint tracking. In addition, the Model

Predictive Controller is more robust than the PID in presence of model/plant mismatch,
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