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Fig. 1 Model of a nonlinear turbine regulation system
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Fig.2 Schematic diagram of the principle of domain change
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Fig.3 Block diagram of the CAS-PSO algorithm
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Fig.5 Comparison of nonlinear and linear turbine

regulation system models
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Control Parameters Optimization of Hydraulic Turbine Regulation

System Based on CAS-PSO-VFPID Algorithm
ZHOU Miao", WANG Shu-qing”, CHEN Kai-yuan®
(a. School of Electrical and Electronic Engineering; b. Hubei Provincial Key Laboratory of Solar
Energy Efficient Utilization and Energy Storage Operation Control, Hubei University
of Technology, Wuhan 430068, China)

Abstract: In order to further improve the control performance of water turbine, a control strategy based on the adap-
tive chaotic particle swarm optimization variable domain fuzzy PID (CAS-PSO-VFPID) was proposed for the turbine reg-
ulation system. Firstly, a model of nonlinear hydraulic turbine regulation system was established, and a variable domain
fuzzy controller was constructed according to the system model. Then, the adaptive chaotic particle swarm optimization
(CAS-PSO) was used to optimize and design the variable domain fuzzy controller, and the CAS-PSO-VFPID controller
was obtained. Finally, the applicability of the nonlinear turbine regulation system model was verified by simulation. The
multiple control strategies under different working conditions were compared and simulated with Whale Algorithm Opti-
mization Variation Domain Fuzzy PID (WOA-VFPID), Standard Particle Swarm Optimization PID (PSO-PID), Stand-
ard Particle Swarm Optimization Optimization Variable Domain Fuzzy PID (PSO-VFPID). The simulation results show
that the system convergence speed and optimization ability of the CAS-PSO-VFPID control strategy are fast, which can
effectively improve the response speed and accuracy of the hydraulic turbine regulation system, and make the system have
better dynamic stability.

Key words: hydro turbine regulation system; fuzzy control of variables; CAS-PSO algorithm; control parameter op-

timization





