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Fixed-time fuzzy backstepping control strategy for islanded photovoltaic parallel inverters

HE Guofeng"?, ZHOU Zichun" % ZHANG Guoyong"?, LI Guojiao'*>
(1. School of Electrical and Control Engineering, Henan University of Urban Construction, Pingdingshan 467036, China;
2. College of Electrical Engineering & New Energy, China Three Gorges University, Yichang 443002, China)

Abstract: There is an inherent modeling uncertainty and also poor dynamic performance of islanded photovoltaic parallel
inverter systems. Thus a fixed-time fuzzy backstepping control strategy is proposed. First, the filter parameters and output
current are regarded as unknown terms, and the equivalent mathematical model of a single inverter with filter parameter
perturbation and output current disturbance is established. Second, the fixed-time Lyapunov stability principle, fuzzy logic
and backstepping control theories are combined, and the fixed-time fuzzy backstepping controller is used to approximate
the unknown terms in the system to improve the output voltage of the inverter. Then, based on the strict Lyapunov
theorem, the system is proved to be fixed-time stable with the proposed control strategy, and the upper bound of the stable
time is independent of the initial state of the system. Finally, the effectiveness of the proposed control strategy is verified
by two prototypes of 20 kW parallel inverters.
This work is supported by the General Program of Henan Natural Science Foundation (No. 222300420400).
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Fig. 1 Topology of island photovoltaic parallel inverter system
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Fig. 2 Equivalent circuit diagram of the first inverter
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Fig. 3 Control block diagram under the proposed control strategy
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