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Combustion Control of Oil Fired Steam Boiler based on Smith
Predictive Control and Genetic Algorithm Optimization

MAO Yu-han, LI Lai-chun, ZHANG Liang, BAI Yu
(No. 703 Research Institute of CSSC,Harbin, China,Post Code ;150078)

Abstract; In order to solve the problem of poor combustion control effect of steam boiler,a combustion
control method of oil fired steam boiler based on Smith predictive control and genetic algorithm optimiza-
tion was proposed. The bias function in the combustion control method featuring variable offset and dual-
crisscross amplitude limit based on fuzzy control output was used to optimize the parameters of the control-
ler using genetic algorithm, and the control loop was built using Smith predictive control method. In the
simulation , the traditional combustion control method featuring variable offset and dual-crisscross ampli-
tude limit and the improved combustion control method were compared, and the robustness analysis was
carried out,taking two working conditions of steam pressures of 3.8 MPa and 5.6 MPa commonly used in
engineering as an example. The simulation results show that the speediness and stability of the control sys-
tem are improved ,and the improved system has good robustness.

Key words: steam boiler,Smith predictive control method, variable offset and dual-crisscross amplitude

limit, genetic algorithm
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Fig. 1 Diagram of variable offset and dual-crisscross

limiting combustion control
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