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Abstract: There are a large number of power electronics based on the distributed power generation and nonlinear
loads in renewable energy microgrids. The interactions among the equipment make harmonic oscillation problems
more serious. In addition, there is a complex interaction between the local load harmonics and distributed power
output filters. Harmonics can easily be amplified if improperly designed and implemented. To overcome the
abovementioned problems and reduce the cost of harmonic compensation, a novel power quality control method of
distributed generation based on weighted current deadbeat control is proposed. First, this paper constructs a

mathematical model of a virtual output filter system that can reduce the physical third-order LCL filter to a single
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virtual inductor filter. Second, to meet the high bandwidth requirement for harmonic compensation and fast current

tracking response, a deadbeat control with a weighted average current is proposed, which uses active damping for

filter oscillation mitigation. By revealing the relationship between the weighted average current and grid current, a

harmonic compensation item is introduced. This method can effectively compensate local load harmonics and reduce

the total harmonic distortion (THD) of the grid current to less than 5% without using additional sensors and harmonic

current extractions. This can significantly improve the power quality of the grid. Finally, the effectiveness and

practicality of the proposed method have been verified in different scenarios by Matlab/Simulink. When the load or the

reference current changes suddenly, the grid current will be less overmodulated and will quickly track the response.

In addition, it is verified that when the grid voltage is distorted, the grid current will not be affected by the harmonic

voltage.

Keywords: virtual inductance; deadbeat control; weighted average current; active damping; microgrid
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