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Sequence-decision PID parameter tuning approach towards
control system decoupling

GAO Yue, SU Chong, LI Hongguang
(College of Information Science & Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Traditional decoupling control methods have difficulties in industrial applications as a result of heavily
relying on model identification and in controller re-designing as a result of mature system. Besides, it is difficult to
extract and inherit expert experience of loops’ decoupling controls. Based on equivalent transfer function theory,
sequence-decision PID parameter tuning method was developed, which control sequences of experienced operators
were effectively extracted from historical data. When facing poor control performance due to loops’ coupling, junior
staff could operate from inheritance of digitalized PID parameter tuning experience of experienced engineers.
Method effectiveness and accuracy were verified in two coupling circuit systems in Matlab and Aspen simulation

platforms.
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Fig.17 Process of PID tuning
23 IhEE

Matlab “F & 0] LAER 18 _EALR RIS 2, wT oA
TR 08 PR R R SE PR A P i AR P AR S R, T
DUE B E RS S A AR T A r i AR A B
AR R FEM o 4 AHRTIE 28 K BB (AR OR
R, S5 421 38 2 0A Re 8 OGO IR 1% 22
3o LB RS, 0] OGS R
HBIAE AT 2 Ia 2 W, B B AR AE S S 5 A
PID #1848, £ NEAE AR N L& B 1%
SN SHUERN PID Fiil s, 1@ SLIG T BUBR 47
4RI SR o

Aspen P& A DFRINSE PR A P2 i /e, $2 R4
FE LN B RSB . TR A, S
B0 b BPAEAS GE PR NS AFR S 15 50 R 5 PID 2
B EEREAT, WA T LU I I T PID 2 3 (AR
SERAREZm, S0 HY, TLLEH, £

*=3 HEHE
Table 3 Data of simulation process
TC parameter PC parameter TC set PC set TC PC
Control node Time/h L. R
I D P I D  point/'C  point/bar Qvershoot/% Adjusting time Overshoot/%  Adjusting time
JI(with 26—458 235 11 0 20 12 0 553 16 — — — —
original 4.58 2.35 11 0 20 12 0 65.3 16 5 1.45 3.75 0.67
parameter) 8.02 2.35 11 0 20 12 0 65.3 17 3.80 1.65 0.70 1.07
12 13.6 4.35 11 0 40 12 0 65.3 16 2 1.5 0.60 0.6
159 435 11 0 40 12 0 55.3 16 4 1.1 2.50 0.8
I3 20.8 435 22 0 40 22 0 65.3 16 5 1 2.50 0.7
239 435 22 0 40 22 0 65.3 17 2 0.6 0.50 0.6
J4 27 435 30 0 40 22 0 55.3 17 1 1.3 2.00 0.4
30.1 435 30 0 40 22 0 55.3 16 1 1.7 0.58 0.6
I5 36 435 30 0 50 22 0 55.3 17 1 1.3 0 0.7
39.2 4.35 31 0 50 22 0 65.3 16 4 0.7 2.00 0.6
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