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Improved Particle Swarm Optimization Based Fuzzy Predictive Control

Strategy for Main Steam Pressure in Gas-Fired Power Boiler

FENG Xugang, BAO Lichang, ZHANG Jiayan

(College of Electrical Engineering and Information, Anhui University of Technology, Ma’anshan, Anhui 243032, China)

Abstract: Aiming at the problems of pure lag, large inertia and variable parameter models in gas-
fired power boilers, an improved particle swarm optimization (PSO) fuzzy generalized predictive
control strategy for main steam pressure is designed. The main steam pressure model is identified
by the forgetting factor recursive least squares method (FFRLS), and a generalized predictive
control (GPC) is introduced to overcome system inertia, time delay and parameter time-varying
via multi-step prediction, rolling optimization and real-time feedback technology. To improve the
stability and dynamic response quality of the main steam pressure control system, the fuzzy self-
tuning design of the control weighting coefficient in the GPC algorithm is carried out. Then an
improved particle swarm algorithm is introduced to optimize the control variable increment of the
generalized predictive control and obtain the optimal control law. Compared with the improved
PSO-GPC strategy and the dynamic matrix control (DMC) strategy, the improved PSO-fuzzy

GPC strategy reduces the stability time of model adaptation and mismatch by up to 94. 5 s and 132
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s respectively under disturbed condition. The overshoot is decreased by up to 5.1% and 8%

respectively. Engineering application shows that the main steam pressure control deviation of the

control scheme is lower than +0. 15 MPa, the system is less affected by model mismatch, and the

stability and anti-disturbance ability are significantly promoted.

Keywords: main steam pressure; generalized predictive control; fuzzy control; improved particle

swarm optimization
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