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Tuning of robust PID controllers for typical industrial processes
JIN Xin', TAN Wen', LI Zhi-jun?, LIU Ji-zhen'
(1. Department of Automation, North China Electric Power University, Beijing 102206, China;
2. Department of Automation, North China University of Technology , Beijing 100041 , China)

Abstract: Robust PID tuning formulae are derived for typical industrial processes such as first-order plus dead-time pro-
cesses, integrating processes, first-order delayed unstable processes and second-order plus dead-time processes. A robust PID con-
troller design method that incorporates disturbance attenuation and robustness is proposed. The problem is the same as the opti-
mization problem with a non-convex constraint. Genetic algorithm is used to solve the problem due to its global search ability,
and curve fitting is used to derive the tuning formulae. Simulation results show that these formulae are effective and the resulting
PID settings have good compromise between disturbance attenuation and robustness.
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different PID settings of integrating processes
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Table 6 Comparison of performance and robustness of
different PID settings of FODUP

K, K. K; IAE-load €
Visioli

(ISE-load)! 10 6.850 19.028 0.822 0.083 18.116

Ho(load)["!  3.460 2.354 — 0.427 5.140
A3 5.121 7.120 0.420 0.156  4.432

AIFBBRIARL S, ARREE LA HER) BB AR5

0.25 .
1.036s5% + 1.21s + 1

R THIE T R LB B E TR AR,
HHAXITEET . ARFLIER,3 f
RETT BRI AR E /N, SR RE R T, X
SR FERT [B] AN K, B e, A SC R T FR AR R
WE T ESRME 8 Fim(BH y(1) ARGEH
) AEFATEUE H, A ST TR T RIFH)
PEAE, F A R TN Al L — 5% .
AT BB AT R BB R
Table 7 Comparison of performance and robustness
of different PID settings of SOPDT
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G(s) = 17

K, K. K; IAEload ¢

Wang!?)  1.503 1.366 1.715 0.748 1.771
Hol®l  2.147 1.484 0.777 0.806 2.712
AX  2.950 2.204 3.188 0.514 2.316
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6 %51t (Conclusion)
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