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The Impact of Large-scale Distributed Photovoltaic Grid Connection on the Power System
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Abstract: The transformation of the global energy landscape and increasingly severe environmental problems have prompted the rapid
development of clean energy. As a green and renewable form of energy, photovoltaic power generation has become a key force in the
global energy structure reform. In various photovoltaic applications, distributed photovoltaics have gradually taken an important
position in power supply due to their advantages of high efficiency, flexibility, and proximity to load centers. Compared with
traditional centralized photovoltaic systems, distributed photovoltaics can significantly reduce power transmission losses, improve the
reliability of the power system, and optimize the energy structure. With the continuous expansion of distributed photovoltaic power
generation, the large-scale integration of photovoltaics has had a profound impact on the operation and management of power systems,
especially in terms of power system structure, power quality, and scheduling flexibility. These changes have put forward higher
requirements for traditional power grids. The article explores the impact of large-scale distributed photovoltaic grid connection on the
power system and analyzes the technical strategies to address these challenges, aiming to provide theoretical basis and practical
guidance for the efficient utilization of photovoltaic power generation in the future.
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