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Optimized active disturbance rejection controller design for
circulating fluidized bed boiler combustion system
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Abstract: The control of circulating fluidized bed boiler (CFBB) combustion system is studied. CFBB is a nonlinear system, which
has large time delay and coupling and is difficult to establish accurate mathematical model. Therefore, conventional control method can
hardly achieve effective control. The active disturbance rejection controller(ADRC) has simple structure and does not rely on accurate
model of plant. In this paper, ADRC is designed for a domestic 75t/h CFBB. Multi-objective optimization algorithm(non-dominated
sorting fruit fly algorithm) is applied to optimize the controller parameters using the ITAE index, the response time as well as the
maximum of the control energy. Simulation results show that the optimized ADRC can effectively estimate and compensate the loop
coupling, leading to the strong decoupling ability.
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Fig. 1 Fruit fly optimization algorithm

b, ST B B2, JLAE A R 20 1R 31 4, 4
DB BEAE R EEANAR R B AN B AR s 505,
S USRI S A S e i s

RS AR, A — B eIt %, B
bR, 7T LARENZ H b T RIHES AR, 125 H bR
AR AR b, DA A5 B0 45 R AP 1
JE A BAR, AH A FEAR SR A 22 1 n) . A b 0
T, Z Bt BNz k.

Paretofi PUME & HH ¥2: [B] 28 3% 22 KK Pareto T~ 18964F

U g AR AR AR X 2 H AR —Fp

] B2 PEAL 7 3. Paretof & e ST AN SRS R

o R B 2 B AR R AL AT T 8 . 19944F,

Srinivas N.f1Deb K. ¥ Paretofs ik & 1 &% 7 A 5L

L, $EH TSRO Pt AR S0, JE TS (131 AL

HE T o, P TNSGA-HE.

ASOK ST [10]7 SRl 5 1 Pareto st L & 25 7,
S 2313 P AESCRCHE AR, vk 2 HAstif iR
WEELVL, 15 T CFB#A e A ADRCHE il 3 2 808
. IR ST B3R AR B Pz hilds Ak
THUNBN A PIE Hl#e3E1T LU L.

2 THE WAL KB P B BE & 4 5 AU (CFBB
combustion system)
CFBBJAKE R4E(1) F 2P| H A, fEamlr i 4ia

ATHIRTEE T, AEBORMIR B (I ) FA B g A by on 2L

Ao (R SKRAHIE Y. Ay b, 75 B LR SN AR G B

(I Y PRFERS E, 23 s B AR VR TS

JiE AU L MRS A B AR E ZE . 0T e AR &, S

P77 52 LA 4, A FH A% 8 B PIDF il 2 BV v] B A

AR TR RN 2 VR T A PN ELAH A

AR TR, T R S52 B0 25 2 X PR M (15 X

EAFE—OREF R, T S ER). B,

TERHTIR AT EW T, AR RSE A0 g LAZG A

A IR LN, DU AT 32930 ) 4

2 N2 R4, K2R,

ERACLIN N | EFUED
g | |

Kl 2 CFBBEAKE RS LATAY

Fig. 2 Diagram of combustion system
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Fig. 3 Open loop step response of CFBB combustion system
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