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2 4
421 (Conventional PID)
4.2.2 (PID with Decouplers)
423 (IMC without Decouplers)
424 (IMC with Decouplers, MIMC)

1
Wood  Berry (1973)
(Multivariable Control) 41
, 12.8e- 5 -18.9e-35 3.8e-85
) e aser W), usel m

' 6.6e- s -19.4e-35 P57 | 4935
_1095+1 144541 1325+1
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Controller Paring
Y-,
Y 2-u2
YU,

Y 2u2

421

MatLah

K1 Tc

(PID with Decouplers)

41 Kc c

Tuning Method K¢
Conventional 0.945
Conventional -0.196
With decouplers 0.647
With decouplers 0.134

(Conventional PID)
Simulink
421
41 MCAVOY

(Conventional PID)

McAVOY

0 (min)
3.26
9.00
1020
10.20
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15

05L

45
3
42 |AE
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|AEL 0933
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422 (PID with Decouplers)

Gain

n B+ | PID <

Step Input 16.7s+1
Shed PID Controllegl
\s IAE1 process 1
: =T
Abs Integratof 1 14.95+1
66 S
—_— Process |
2s+) T
194 Ly
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20 25
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30 35 40 45 5C
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49
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IAE2 5.829 9.392 39.025
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(IMC without Decouplers)

Pade Approximation

G+

Delay11

12.8
— ARl -
16 75+1
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[
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[

Step Inpgit
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8.3552417 2541

12.8
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Controllert
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Delay1
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Dead Time Fraction

Y
Y
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1

21 (
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IAE2 7913 16863 49.255
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T
-
IAEL
T 5w
4 6257
5 5 441
6 4880
7 4481
8 4182
0 3766
" 34%
7

|AE2
7913
4917
4,593
4473
4401
4533
4621

4.715
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!

|AE

IMC
|AE
VTt
|AEL |AE2
1. 16.863
5491 9.400
4.820 8.121
4.349 8.260
3997 1925
3126 1677
338 1338
309 1135
T1 T1
T12 = 84877 = 121)
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|AE2

|AE1
10.084
3100
2.682
2.440
2.281
2.180
2.037
1941
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IMC
yELy2=0  y=0y=1
IAE 4.7

47 |AE IMC

v—= =0y =0y2=1 y,=2y2=1 v—= =

|AE1 17.386 0.059 42,343 21.166 49493
|AE2 0.061 19322 22.900 45793 11.822
45 IAE IMC 1

(Partial Decouplers)
Bl PR
48
48 |AE IMC Partial Decoupling, £52

y,=1y2=0 v= — y=2y,=1 v —
|AEL 17915 20435 22.000 18637 114%
|AE2 0071 11482 11431 22889 52.080
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Controller
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14.45+1 + > 19.4
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2
0

IAE1 1223

|AE2
SUM
|AEL
|AE2
SUM
IAEL
|AE2
SUM

928
2159
6.04
948
1552
882
820
1702

|AE

15

05

59
401
1000
363
631
9%
091
461
552

11
09
53
18
6.83
089
1A
843
247
6.24
871

09
11
429
100
529

916
1006
346
550
8%

IMC

05
15
392
347
139
361
1016
137
357
571
928

552
804
13%
566
1457
2023
410
5%
1008

1
0
478
017
4%
458
4.3
8%
063
314
3

08
02

06
04

4610 034
0976 19
566 633

397
55
952
047
3%
402

312
6.74
986
055
384
439
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06
380
297
6.77
209
.10
9.7
0.74
3%
412

02
08
3816
3114
6.930
102
824
926
099
3%
493

0
1

05
0
471
218

04

01

4.5
268
1.24
413
6.69
110
052
357
409

03

02

431
310
147
3l

139
1110
047
367
414

05

02
03
415
359
164
3%
182

01

04

387
397
984
2.16
817
1093
050
376
4.26

05
3%
4.3
1R
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IAE 2
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49
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Tt

421

|AE

[1=0.2

|AE1
1379
383
341
31
289
231
1%

4.22

|AE2
1019
423
397
382
3.76
37
Y

12=08)

T1

|AE

IMC

=0 =

|AE1
441
1%
n
101
093
0.76
063

;

IAE2
233
923
868
8.28
79
730
6.82

(1f1= 1373, 1R2121)

|AE

|AE1

32.66

T1

8.78
83
115
6.64
54T
4.54

|AE2
1047
2907
21.33
26.08
25.14
22.96
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2
McAVOQY Weischedel (1981)
(Reflux flow rate, FR 1 (Reboiler flow rate,/v )
(XF) (Disturbance)
(Distillated  Composition,™) (Bottom

Composition, X ¢)

o %g’

_______________________
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X0 125+1
war,| 01173 33

n755+1

FOD

™™

Xca

IAE)D
1ABx

|AExo

- 0.0667 e'2’

55+1 A
- 01253 FV] ¥

10.25 +1

McAVOY

411

0.70

14 .45 +1
1.3e~3
125+1

411

104
90
6.8
61
-0.04
017
0.35
0.005
0.3
0.34

(413
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y output

14

(Conventional PID)

411

y, =0.005,y2=0
y, =0,y2=0.005
-0.04

Y, =0005, y2=0

1 1 1 : 1
50 100 50 200 250 300
Tire (so0)

4.24 y, =0.005,y2 =0



y output

y output

10

x 10

y, =0,y2=0.005

425

-0.04

-0.01 !
J1
-0.02 \
Y>
-0.03 |-
0.04 ; ‘ . | |
50 100 150 200 260

Time (second)

300




412 1AE

>1=0.005,>2=0

y, =0,y2=0.005
|AE1 0.35 0.18 0.17
|AE2 0.34 0.22 0.35
426 (PID with Decouplers)
y, =0.005,y2=0

y output
/V

' 1
50 100 150

' 1
200 250 300
Time (second)

>1=0.005, %2 =0



y output
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10 T T T T T
Y>
: /
=
&
=°3 Y: u, u,
. / /
5 \ / /
@ 510 160 1§o 260 25'.0 300
Time (second)
4.28 y, =0,y2 =0.005
-0.04
u,
0 / /
001 | -
-0.02 S
Y
-0.03 i
Y,
008 50 160 150 )

Time (second)

200

e
250 300
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413 1AE
y,=0.005,y2=0  y,=0,y2=0005 (-0.04)
|AE1 0.34 0.008 1.86
|AE2 0.001 021 2.22
i =
0.005,)2 =0 31
- 414
4,14 K¢ : ,
KCD 108
by 8
Ken '3712
- 481
|IAEXD 0.03

|AEX0 0.0007



y output
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Y

0 e
b
-5 - I\ ! L 1
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5 /_\<
u& u2
0 P —
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_5 1 1 1 1 1
5 10 15 20 25 3a
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y output
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0
-0.005
-0.01
-0.015 L I 1 |
5 10 15 20 25 30
Time (second)
432 (-0.04)
414 1AE 1
y, =0.005,y2=0 y, =0,y2=0.005 (-0.04)
|AE1 0.04 0.006 0.08
|AE2 0.0007 0.05

0.17
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y output

81

427 , (IMC without Decouplers)
Get
n f2 2.1 Tix =71
=6 1
g X 10°
7} e
6 _
yai
5
¥
4+ 4
3t -
2 Y, i \u’ -
1 / .
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i 50 100 150 200 250 300
Time (second)
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|AE IMC

y,=0005y2=0  y,=0,y2=0005

|AEL 0.28 0.15
|AE2 0.34 0.22
| |AE
416  IAE IMC
1 |AE
y, =0.005, y2=0 y, =0, y2=0.005
|AEL |AE2 |AEL |AE2
1 0.28 0.34 0.15 0.22
2 0.19 0.23 0.10 0.15
3 0.16 0.18 0.08 0.12
4 0.14 0.16 0.07 0.10
5 0.13 0.15 0.07 0.09

(-0.04)
0.14

0.38

4.16

|AE1
0.14
0.08
0.06
0.05

0.04
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il 72
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IAEL

y1=0.005,y2=0  IAE2
SUM

IAE1

y1=0y2=0005  IAE2
SUM

IAE1

(-0.04) IAE2
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0.14
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417 1AE
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0.01

0.05
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0.5
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0.05
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0.015
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0.02
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0.11

IMC
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0.014
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0.025
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0.031

0.050
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