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H.. suboptimal control for proton exchange membrane fuel cell (PEMFC) hybrid power generation system
based on modified particle swarm optimization
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Abstract: In order to improve the ability of global search of particle swarm optimization(PSO), a modified particle swarm
optimization (MPSO) is proposed by increasing the diversity of equilibrium point. A H,, suboptimal control method is combined
with MPSO, in which the selection of weighting functions is expressed as an optimization problem. And the proposed method is
applied to control the oxygen excess ratio (OER) of proton exchange membrane fuel cell (PEMFC) hybrid power generation
system. The dynamic simulation results demonstrate that the method can maintain the OER to be close to the optimal value and
guarantee stable operation of the system under large variation of load current, parameter perturbation, environmental disturbance and
measurement noise. The comprehensive comparison with other control methods verifies that the proposed method has better disturbed
resistance and robust stability.
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Fig.1 Schematic of PEMFC hybrid system
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Fig.2 Structure of H,, mixed-sensitivity problem and standard

H,, control problem
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Fig.3 F, convergence processes of the algorithms
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