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Integration and challenges of photovoltaic power generation
in smart grids
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Abstract

Integrating photovoltaic power generation into the smart grid is crucial. It offers renewable, clean, environmentally friendly, widely
distributed, and energy-independent characteristics, with high initial investment but low operational costs. Integrating photovoltaic
power can optimize the energy structure, enhance grid flexibility, meet growing electricity demand, promote energy conservation and
emission reduction, and drive power technology innovation. However, the integration process presents numerous challenges, such
as unstable power generation, poor power quality, difficulties in grid planning and layout, inadequate energy storage technology,
complex communication and control systems, and incomplete policy and market mechanisms, along with a shortage of specialized
talent. Therefore, it is necessary to adopt measures like optimizing power source structures and dispatch management, addressing
power quality issues, to facilitate the integration of both and promote the development of the smart grid.
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