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Research on Single — phase Phase Locked Loop
Technology Based on Second - order Bandpass Filter

Jing Shibo' ,Xin Chaoshan',Xue Jingjie' ,Zhang Zengqiang’
(1. State Grid Xinjiang Economic Research Institute , Urumqi 830000, Xinjiang, China;
2. State Grid Xinjiang Comprehensive Energy Service Company , Urumgi 830000, Xinjiang, China)

Abstract; In the grid — connected system, due to the existence of a large number of power electronic devices, there are DC
components and high — frequency components in voltage output by the grid — connected inverter. The loop filter of the tradition-
al phase — locked loop is difficult to completely filter the harmonics of input signal ,and a phase shift occurs in output signal of
the phase — locked loop. In response to this phenomenon,a second — order bandpass filter is constructed to effectively suppress
the DC component and high — frequency harmonics in input voltage signal. The quadrature signal in the phase — locked loop is
obtained by constructing a second — order generalized integrator (SOGI). The characteristics of second — order bandpass filter
are analyzed,and its parameters are designed. Finally,through the Matlab/Simulink software,the simulation for the conditions
including DC components, high — frequency components, distortion, jumps etc. are carried out. The simulation results show that
the phase — locked loop based on second — order bandpass filter can well suppress the DC component and high — frequency
component,and effectively eliminate the phase shift caused by unreasonable parameter settings.
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