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Abstract :

As the energy structure accelerates its transformation, distributed energy systems have garnered

significant attention due to their flexibility, efficiency, and ability to consume energy locally. Photovoltaic

(PV) power generation, as an important form of renewable energy, is widely adopted in distributed

energy systems owing to its advantages of being clean, environmentally friendly, and easy to deploy

in a distributed manner. It has gradually become a crucial power source component of the system.

Combined with energy storage, microgrids, and intelligent control technologies for coordinated

deployment, PV power generation effectively enhances the reliability of system power supply and

energy utilization efficiency. However, issues such as output fluctuations, power quality control, and

coordinated system operation still constrain its application expansion. This paper systematically

studies the application modes and development directions of PV power generation in distributed energy

systems, focusing on the optimization of key technologies and the development of system integration.
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