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Abstract: In the central and eastern regions of Ningxia, there are good wind and solar resources, with a large
number of photovoltaic power stations and wind farms integrated into the large power grid to promote the effective
utilization and development of wind and solar resources. And with the emergence of new photovoltaic materials,
costs continue to decrease, conversion efficiency continues to improve, and photovoltaic grid connection has been
widely promoted. In order to realize rapid grid-connection of photovoltaic grid-connected inverters, this paper
focuses on the research of single stage photovoltaic grid connected inverters phase-locked loops, and analyzes that
the traditional phase-locked loop has a quarter period delay, which leads to poor tracking and dynamic response.
And proposes a method based on SOGI for comparative analysis of the Second Order Generalized Integrator’s
phase-locked loop shows that the introduction of SOGI improves the grid-connected inverter’s efficiency and

dynamic response, which has a certain research significance for grid-connected photovoltaic inverter systems.
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Fig. 1 PLL control block diagram
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Fig. 3 Simulation system of single phase single stage photovoltaic grid connected inverter
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Fig. 4 Traditional phase-locked loop module
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Tab. Simulation parameters
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Fig. 6 Traditional phase-locked loop output sinf wave form
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Fig. 8 SOGI single-phase phase-locked loop
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