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Robust control of non-minimum phase stirred-tank reactor
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Abstract: A new robust design procedure is applied to the control of a continuous stirred-tank reactor (CSTR). The non-

linearity and parameter error are considered as uncertainty. The robustness of a linear controller ensures the control quality for a
range of operating points. The design considers the non-minimum phase characteristics featured by RHP zero as well as the input

and output scaling. Simulations show that our design is at least as good as the #-optimal one.
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1 5|5 (Introduction)
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2 &3t B (Design procedure)
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5EBE T,(s). A THHVLEA GEFEHFT A To(s)
R To(S) = G, (s)67 (0) To(s) MLMBEED!.

WA B #4:2000 - 12 - 06; Wi SRR H #1:2002 - 01 - 18.

2) ATHETENBEE, M RBER NS
A B AT H B P85 (scaling) ).
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3 BEHEVLAYIE #8818 11 (Controller design for

CSTR)

3.1 #=H T (Control problem)

WHEHR cyo/mol - 1TV BEN 6,/C WREY A
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< 0. REYIWKE cpo WENBERANRENEENR
AHBEMRD, ERHEABEN 4.5<cp<5.7. &



http://www.cqvip.com

60 ¥ #H

B B 5 & H

%20 %

HEOTHBRREETGE 0.7 < cp < 0.95 AEH ™
FRWKEE cp/mol - T ERIERGES ERNSEHA
A cpe(t) =0.9- 0.2u(: - 10) + 0.25u(t - 60),
TR 0 NN RIFAZE.
3.2 REHER NS E % (Nominal plant and uncer-
tainty)
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3.3 HHEB - R R 8 AY % % (Selection of

desired input-output transfer function)
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3.4 IRFREBA L BB (Scaling of the nominal
plant)

IAHTHBERMESE N AR LKA
(condition number) , B] LUE H4 b5 5 BE R A9 & 4R B0 3E
BR.ACEME ARSI 4 ]R8 LAY 2 R
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G(s) 5 To(s) BT Xt B A4 B B 1 6B 4K (robust per-
formance number) B X E 2 Fios  EER o = 1.6
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Fig. 1 The condition unmber of G(s)
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Fig.2 Robust performance number
WAEYEWER 6 = L6(s)R M&MAH I
B3 frn . RA BN YRR E , BRI &
HBGRBLT .

80 — v ——
70
60
50
401
30
20
10

9 (Gi(s))/dB

1674 102 10° 10> 10?
@ /rad-min-!
B3 G(s)t%&th%
Fig. 3 The condition unmber of G;(s)

3.5 #1325 881831 (Robust controller design)
MTF G = L6(s)R, AXHARX4]IREME
B 45 1 A% B0 7 B 18 B A0 T 1Y B A I AL R UKE R
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Fig. 4 Simulation of step responses
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Fig.5 The comparison of K(s),K'(s) and #-controller
for ¢40=5.1

3.6 5 p 2% 3889 bt B (Comparison with #-con-
troller)
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Fig. 6 The step responses of K(s),K'(s) and g-controller
for €49 =5.1 with 2% variation of E, (1,2)
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4 % (Conclusion)
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