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PID CONTROLLER/ PLANT DIFFICULT/ ISE/ TRANSIENT PERFORMANCE

This thesis is concerned with the development of a PID controller design
based-on 3 previous approaches. The first approach is to use a dominant pole
placement with phase margin. The second one is to use gain margin and an accurate
phase margin. The third approach is to some specification with calculation formulae
to obtain accurate dominant pole location. The third approach provides good response
under some certain conditions, i.e. choose minimum P-parameter for each specified
interval, and apply a dominant pole placement formula to calculate I- and D-
parameters, respectively. Regarding this, to find a suitable P-parameter is of prime
important. However, the integral of squared errors (ISE) of the response are quite
high. The ISE is related to the duration of errors and the maximum error, i.e. transient
and steady state error. Therefore, this thesis proposes an approach to PID controller
design using an accurate dominant pole placement with the least integral of squared
errors. The thesis works are aimed to enhance the performance of a closed-loop
system. Simulation test was conducted against 5 plants difficult to be controlled

proposed by Astrom and Hagglund (2000). The results are very satisfactory.
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