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The Application of Model Predictive Control for Multi-loop Control Structure
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Abstracts In this study, we applied the model predictive control(MPC) to Multi-loop control structure. Since MPC has many
advantage for MIMO process and constraints handling, it induces the better performance to apply MPC to multi-loop control.
And we suggest the advanced method to reduce the calculation load using the wavelet transform. It shows the possibility to

substitute the existing PID control based structure with MPC.
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fig 1. Block Diagram of Cascade Control
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fig 3. Simulation Result of Override Control

323 delAfo] Aol o E WBH XA tstd BA

g By o A% WH FHE AU YRS FF7)o)
Yae Folv Aelmz wue sAE YAMsY ol
FYUFEE QFsolol goh WH AR A ojo] Ze] A o]

HNEe BEAEE 29 5o AT 2 SAg5e Ao

q q
: : L, Y
e | A R ot
=L uy = k+il klll g
Unl psilk Unl rerllo
U min = Uprilk < U max =0 1;"'.m_1
Aumin < Auk+i\k < Aumax =0,1,~--,m—1
A'Pmin < APk+i'k < AI)m:«xx , :0)]-’...y m—1

Q =diag la, @) s R = diag [ 7| 7]

714 Al FHEHL 27 FFY 8aFFE WEAIE

°olmE g > gy ©lojo} )

BEAARE AT 27 49 BT
oAl 3

GAs) = =2~

v 3s+1
_ 3

Gl = 2s+1

Umin =1, Umx =1, BUma =1
Yor =105 0.7 0.4] = [1.0 0.7 0.8]

u,(,/= 0.9

2212 71 2do) tiate Aojs
0.05) 3} 0.1 o)t}

R ZAo 7l 20%
FRPgen 24, YT 44 1

Otoutz » Dt
! i
P e
J 05—
toonr X % & %0 K IR
mangutec vanatie 12
g o
P I
it ‘]fi‘ !
a) i
" 2
¢ y| 92
I R
manpuiated vanabie 4 manipuied venabe d
, 0z
| i
!
U~\ P | Cl\ :
oK {U[ 1N }\)‘ :
! N —
A | N
0w W % 4 S & c o0 % X & 5 &
Timg, Tms

(a) (b)

2% 4 BuAH Al § =ALEH
(a) PID Alo17]  (b) 2l ZA0]7]
fig 4. Simulation Result of Valve Position Control

1402



U velve postion e} it tlow rates
R
Uz N . . R A
" Air Distribution Q. 3
b e
u : Network
B —
" Model . Ur
= 2 valve postion
header b »
P peseme u.

g 5 EEdAAde BsMx

fig 5. Block Diagram of Valve Position Control
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