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Multivariable Inverted Decoupling Active Disturbance Rejection Control and

Its Application to a Distillation Column Process

CHENG Yun'! CHEN Zeng-Qiang" 2 SUN Ming-Wei' SUN Qing-Lin*

Abstract Chemical industry is a class of typical multivariable process plants, and has the characteristics of time-varying,
coupling, and time delay. It is difficult to achieve good control effect in such systems by using traditional single variable
control methods. In this paper, aiming at time-varying behavior, it is assumed that the model of the plant is unknown.
By using step response data, an identification method for first-order and second-order delay systems is studied based on
least squares method. For the coupling of multivariable systems, the inverted decoupling method is used to decouple the
plant. And then an active disturbance rejection controller is designed for the decoupled delay subsystem. In the simulation
experiment, the effectiveness of the algorithm is verified by the Wood-Berry model and the Ogunnaike-Ray model of the
distillation column.
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Table 5 Comparison of IAE for three methods
TAE; TAE, TAE; Sum
3-ADRC 15.22 23.41 19.23 57.86
ID-ADRC 17.75 10.65 35.16 63.56
ID-TDADRC 4.59 5.41 8.86 18.86

*6 RMPHREFEES K TAE f545
Table 6 TAE by using identification data

IAE, TAE, TIAE; Sum

NSR=1% 4.61 5.50 17.85 27.96

NSR=10% 4.63 5.55 38.15 48.33
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Table 4 Comparison of IAE for three methods
Gll G12 G13 GZI G22 GZS G31 G32 G33
NSR=1% 1.62 x 1077 5.19 x 107 7.08 x 107*2 3.63 x 107% 1.94 x 10~% 1.07 x 107'° 5.60 x 10~% 4.69 x 107> 1.38 x 10~6

NSR=10% 2.36 x 1078 1.35 x 1076 1.95 x 1071° 1.61 x 1076 3.45 x 1076 3.12 x 1071° 2.70 x 10=3 2.00 x 10~ 2.38 x 10~*
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Fig.7 Control effect by using identification data of
NSR=10%
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