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Adaptive Switching Frequency Control of
LCL Grid-Connected Inverter

PAN Jian, LI Kun, LIAO Dongchu

(Hubei Key Laboratory for High-Efficiency Utilization of Solar Energy and Operation Control of
Energy Storage System, Hubei University of Technology, Wuhan 430068, China)

Abstract; Aiming at the problem that the filtering effect of LCL filter becomes worse when the photovoltaic
system works at low power, this paper presents a control strategy to change the switching frequency according
to the instantaneous output power of the inverter. Firstly, by analyzing the design method of each parameter of
LCL filter, a single-stage photovoltaic grid-connected inverter structure is used to establish the frequency con-
trol loop based on grid voltage oriented vector control (VOC) to determine the optimal switching frequency un-
der the current power state. Secondly, the design methods of power detector, frequency detector and frequen-
cy hysteresis comparator are analyzed in detail. Finally, the grid-connected current waveforms of traditional
fixed-switching frequency control and adaptive switching frequency control are compared by experiments. The
experimental results show that the adaptive switching frequency control method can reduce the grid-connected
current distortion rate and effectively improve the grid-connected power quality. The control strategy is feasi-
ble and effective.
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Fig.1 Three-phase LCL type inverter circuit structure
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Fig. 3 Three-phase LCL inverter control strategy
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Fig. 5 Inverter experimental platform
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