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Research on Control Method of PEMFC Cathode Oxygen Excess Ratio

XIA Lei', ZHAO Dongdong', LI Fei', WANG Xipo', MENG Jinhao®

1.School of Automation, Northwestern Polytechnical University, Xi’an 710072, China;
2.Sichuan University, Chengdu 610065, China

Abstract: Proton exchange membrane fuel cell (PEMFC) is considered to be a promising new energy technology
due to its high power density and low operating temperature. Oxygen excess ratio (OER) is one of the main factors

1

that affect the performance of fuel cell systems. The key of OER control is to prevent the "oxygen starvation" phe-
nomena by controlling the air flow input of the cathode. The net output power is optimized to improve the perform-
ance of the system while maintaining the system working properly. First of all, a sixth-order dynamic model of PEM-
FC based on the air supply system is established in MATLAB, and the function equation of the oxygen excess ratio
to the load current is obtained. Based on PID control, fuzzy control and super-twisting second-order sliding mode
control, an improved fuzzy-sliding mode control strategy is proposed to realize OER control. Simulation results show

that this method has good robustness and fast adjustment performance.

Keywords: PEMFC air supply system; oxygen excess ratio; fuzzy-sliding mode control; system simulation
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