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Abstract — In this paper, the analytical tuning rules of the proportional-integral-derivative (PID) controller have been
derived for a broad class of stable, integrating, and unstable processes without time delay. On the basis of the renowned
internal model control (IMC) design principles and the two-degree-of-freedom (2DOF) control structure, the proposed
method can be effectively used for obtaining the enhanced performances of both the disturbance rejection as well as the
set-point tracking problems, since the design scheme is simple, straightforward, and can be easily implemented in the
process industry. Several processes without time delay are employed to demonstrate the improved closed-loop perfor-
mance of the proposed controller design in compared with the other well-known design methods in terms of the same

degree of robustness.
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Fig. 1. Block diagram of IMC and classical feedback control struc-
tures.
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Table 1. Analytical tuning rule of the proposed controller for the various processes without time delay
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Table 2. Controller parameters and resulting performance indices for the FOP model

Set-point Disturbance
Method K, T T A Mp
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Fig. 2. Simulation results of PID controller for both unit set-point change (t=0) and unit step disturbance (t=20) for the FOP model.

Korean Chem. Eng. Res., Vol. 49, No. 5, October, 2011



570

FOhS ke 75 - £

O

[¢]

Table 3. Controller parameters and resulting performance indices for the SOP model

Method K N M Set-point Disturbance
etho . T T
¢ 1 D P TAE TV Overshoot  IAE TV Overshoot
Proposed” 41.038 3.359 0.961 1.138 1.065 3.539 7.705 0.016 0.229 1.207 0.026
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Fig. 3. Simulation results of PID controller for both unit set-point change (t=0) and unit step disturbance (t=60) for the SOP model.
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