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Abstract

Photovoltaic power generation is a crucial form of renewable energy. As global demand for clean energy continues to grow, the
installed capacity of photovoltaic power generation is expanding. However, the large-scale integration of photovoltaic power
generation clusters into substations brings numerous economic and environmental benefits but also poses significant challenges
to the power quality of the electrical system. This paper will delve into the harmonic distortion, voltage fluctuations and flicker,
and three-phase imbalance issues that arise when photovoltaic power generation clusters are connected to substations. It proposes
comprehensive management strategies to address these issues, aiming to provide theoretical references and practical guidance for
ensuring the safe, stable, and efficient operation of the power system.
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