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Predictive Control for Large Time Delay Process
——FCCU Reactor-Regenerator Feed Preheating System Control
1 ANG Maying
{ Cotlege of Information Engueering . Zheyiang University of Technology Hangehon 3110032, P R Chuna’
WANG Shuging and WANG Jicheng
t State Key Lah of Industrial Contral Techr olopy', Zhejiang University - Hangzhou 310027, P R, Ctuna)

Abstract; Large time delay exists in complicated practical processes. For example,in FOCU ( Fluidized Catalytic Cracker
Unit) reactor-regenerator, the feed is preheated through heat exchanging from fractional column shamy , thus results in large lime
delay . A predictive control system is designed for such processes, where the kemal algonithm is dynamic mamix conirol . Applica-
tion results show that the control behavior is improved than original PID control.

Key words: heat transfer; time delay: predictive control

1 3|5 (Introduction)

AR EERHEER SR BRI
FE AR SRS S, . 3 2015 T 0 4R R i 48 o i AT 14
et s RBEEEC L T ok, ™
EREWEFMFENER BRSNS RN
EHEE R RN LW EHFE M
" E B LT 55 (AR 2 B Ik

Smith T 8% da T 88 i i #5 RY 40 %F S 8 F3 B
i SR L BARME , BEIA O B M d T & i il ]
B ERIEE AT, SRR TR 0, i o
HHELLEF A A REN YN KB AARE
ELOHE.HRTHETL WL RSN,

7 S0 I 0L 4 ] Y o B R Ay T R R (L
k5 R B A A 5 D 103G (B B ) T e | S 0 i
BT BTN T R L R R A AT

+ EEEH . HMITEOARFES (MDA |
W E R 1996 - 12 - 30; W AR H T, 1999 -2~ 4,

2 BT AT S ( Time delay process

predictive control)

Smith W3 A 50 A A R FERBTHERE
P FHRE T RIFSR . BEEREHREL.

1) BT AMET E RGBS
AR ERR

2) Mt AR THBRKE.

hMH PR FENARE BTG ARTAEE
FlA W M EH S AEESMNERWE | s,

1 R Y

Fig. | [nternal model control architecture


http://www.cqvip.com

144 5 & s —J i A 174

B ¢ miitE D Tl
1) E AR, W YR P e, 8
CHYRRE M E R R e .
2} F FIHERR A R R e ()RR R
C LR PEER B )
v 1- - C

(1

;S i C {P Tpyy 2 elsh
B Py =Puels)=1-Py- 0,

PRt s i 1 Smith MG 6l B #H 2 L2
L HERATFEMNARZ 4.

1) 8] b wofs oL BEs B R ey 3R 1R 0 LT
AL B o i e [

2) AFFEFLTRPIRRIRT B 5 (I T A fr B &
IR IR B IE .

XM MEE O R ARG S TRE LLEE R
AR ER  EEENRERE S RE S, XN
A sHRak S5 b ER R AR R HET.

M dyes o RIS AR
., ep,

B = n}tnl:Ai sAu —elk 4+ DTQLA - Al -

elk + 1), + AuTRAY {2a}

CAu = clhk + 1), {2h)

Av g, =< Au < Au,,,. {(2¢)
Heh A B BIEM . ek + 1) BEMEHE P #FE
% & (controlled variable, LA CV # ) BB #0385
MEFEF| 22, Au BEFH M I BEYR(ma-
nipulated variable, LA MV ERIEE, Cflc(k+ 1) £
RETFBAFAFERES, QMR 48R CV MY
B EUE B

BRBELA AT (2D T2 0], FR ALY H
DMC, B3R 18 (o) 8 2a) ) 5 E 65 .

Aulk) = (ATQA + R)TATQ[elk + D] (3)

PR BRI BRI R R ER D,

D= {ATQA + R)'ATQ, (4)
SRIERIE S & R MIE, 48 IE R & L3
etk + 1), B3 CHEFEEE A k).
3 JFHBI#HE R T E (Feed preheating pro-
cess)

o 1 B AR 4E B AR I R R 0 1 B T A
i R R B A S AT B AR IR
MBEE . FEMHREE —ERNHHRREREEDT
DLARTE] , #£ 150 ~ 200°C ), B B3 48 8 I Bt AL B2 I

2. l%fﬂwmff*‘ﬁﬁ-iﬁ.dﬁf’ﬁﬂafi BEREN - THRA
L AN AT A AR EER RS HAE
B TILRER AT R EERETRAT

HEGENEHmEh =8 R, -FrE3ER
ARSI ARG, 2 AR SRR
AT REHE S E MR R R R ETE TR
ARG RN ERRRENEYMAGRE) . &
HFEREYANMNBREERE L GA T S EY
¥

FHAARERERLE 2, B 10 HRERE
il 8%, T1 A il BE ) B F0 TP 25 85 .

e T
R () I -
|
o
B2 FehhmMaTEER

Fig.2 Feed oil preheating chart
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Fig. 5 Preheating temperature without and with predicitve control

$ 3 30 BK ( References |

Mocan M and Zafiriou E. Robust Process Control | M] . Englewond
Cliffs , NI ; Prentice-Hall, 1989

Cutler C R and Ramaker B L, Dynamic marrix control—a eomput-
er control algorithm [ A ). In; Proc. Joine Automatic Control Con'.
[C],San Francisco, Califorma, 1980, WPS-B

FHE- PHE - A BMFE ETSRERH(M L
ol T diRE, 1990

FHE A TahEEM]ALE (L% T R, 1950

T e E A S R RS M) AL b T oAk di AR, 1985
Siephanopoulos G Chemical process control, an introduction to theoy
anyd practice [ M . Englewood Cliffs,NT; Prentice-Hall. 1984

A AR H R A

BOX% 40,1956 F4 . ME. 1986 F. 1989 T 1997 FRF
EFTARERI A I¥ MR Eyr BWE
EAF T REH AR R R NS TEARE LA

T 199 FEE HE WTETW 1904 FH § FHT RS
EIR AW TIEHWERERESERE T AR AR HTER
f AR AMES ARSI B R R R T
B .

EWME 9mES KBS W TERW 19 FHMISIELRGE
W RPEBELEUHRLEM K NH T BHESE, T
AREESHEYEEEHSTEORATELSE


http://www.cqvip.com

