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Step response modeling of calibrated furnace temperature and its MCP-PID real-time control

YANG Fan'?,YANG Ping' ,PENG Daogang!

(1. Automation Engineering, Shanghai University of Electric Power, Shanghai 200090, China;2. Shanghai Municipal Engineering
Design and Research Institute (Group) Co. , Ltd. , Shanghai 200092, China)

Abstract: The new MCP-PID control technology is often used to improve the calibrated furnace temperature control.
In order to improve the control effect, this paper firstly adopts the PSO-based step response test modeling method to
model the calibrated furnace temperatureand then uses MCP-PID technology to control the model. The real-time con-
trol test carried out on the automatic temperature control test device of the tube calibrated furnace shows that the
PSO-based step response test modeling method is effective. Compared with the traditional ZN-PID, the MCP-PID
control has the advantage of small overshoot. Results show that the PID real-time control program developed on de-
ploytool software is successful.
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Figare 1 The calibrated furnace real-time control device
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Figure 2 The temperature control of horizontal

calibrated furnace block diagram
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Figure 3 Temperature change curve of horizontal

calibrated furnace in step response test
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Figure 4 The change of fitness function value

800
600

i

B 400F

= —— SRR L
w0/ BB

0 1 2 3 4 5 6
A ]/(10% )

BS5 ZHREEFHAEEGE®E
Figure 5 The output of identified model and actual model

3 KESH MCP-PID 52 455

3.1 MCP-PID $¥ & EH %

R A R 45 ) — fse e ) PID 5 0l 5 s, {2 2
PID ¥ il 2 B0 8 ff 28 2 45 i TR IR J 1o %o 4 —
WAkt R SR TAE, CERL19]4 M A T % % PID
BHRSRNEGRARENE, W 17 KEETHRB A
HE F 4 PID F il #1880 cEk [20]H 8 2], 7%
Bt R A — PID &hl & E S BB+ 4™
HAB RIS, 6 A5 JE 8 B AR K A R 1A L R
&%, Bk, FREGHERMER SR E HIEL
— BRI R R S R,

WNET AT ik, MCP-PID 5 %l #% 2 15 48 PID #
RS AL B 42 k) 28, H MCP-PID #4625 19 2 8¢
BEFEEEGHT. BEXHR21], RERK N
M B30 n 1) MCP R 3 R 8Ch

M—1
Zﬂjsj
GMCPM," ()= —=

n—1

57+ E,Bisi

i=0

D

HRBR B

n!
e R
A T AR B T 5 e D R
XTI 6 i i PID BRI RS, A G EL RS
1) P4 3R A% 128 PR4 -
Y(s) _ G.(5)G,p(s) :Q(s)
R(s) 1+G.(s)G,(s) P(s)
H, 3B L2HR PG MM ZHA N
P*(s)=s"4a, 15"+ Fa1s tao
% 18§ MCP AR 3 AU AR IE B T, A
Py(s)=s"+Boas" " + o+ s+ AD
4 P*(s) = Py(s) , B4 MCP-PID ¥ # R GBI t)
F5 MCP fr A% 33 bR R A% 5 AR JR], U0 AT 45 B 37
HRRA

(8)

D(s)= €))

(10)

‘anl QA1
‘8n72 — Qa2 (12)
,80 =ao

He 28 8 W AESTR T, CBUIERITH FH
BOERM o P EARBEMPIDBER(K,. T
T

HHEER:
K K _
Gp(s)_TS+1e N(T3+1)(T5+1)_
K
= 13)
o (= )5+
T T Tz'
1
GP(S):Kp<1+T—iS+Tds>=
K, T, . 1 1
—,(s trstr g (14
JUJ T 5ty MCP-PID $ i 28 240 8 i A A
_17dT+ o’ }
K"_K{ il ;|
p o 1024Tc [<4T+T>3 1}
i = n > —
(4T+T) 64T T (15)
(eI o’ ]
L 10.67T ¢
o [EEEE
64T2¢

R 60— 6o

Bl6 RAPHRAKMEBEN AL

Figure 6 Typical cascade compensation control system
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