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Abstract:

Using photovoltaic systems in power systems presents a significant opportunity to improve
power quality in these grids. This paper proposes a novel approach to reduce voltage
harmonics in the grid by leveraging the free capacity of photovoltaic systems. The
proposed approach employs Extremum Seeking Control, known for its maturity and ease of
implementation. To mitigate voltage harmonics at the Point of Common Coupling,
photovoltaic systems inject harmonic currents of appropriate magnitude and phase,
ensuring that the injected current amplitude does not exceed the required value of the grid
and local loads. The parameter-tuning of Extremum-Seeking-Control, to minimize voltage
harmonics, is achieved using a Particle Swarm Optimization algorithm. Simulations are
used to assess the effectiveness of this approach. It is noteworthy that this method does not
require prior knowledge of the harmonic content of local and grid load currents. The
proposed approach achieves a noticeable mitigation in the voltage harmonics of the Point of
Common Coupling.
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