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Exploration on Distributed Photovoltaic Scale Grid connected Operation Technology
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Shenyang Electric Power Survey & Design Institute Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract: The low-carbon transformation of energy structure drives the evolution of power systems towards distributed and intelligent
directions, and the large-scale grid connection of distributed photovoltaics has become a core issue in the construction of new power
systems. With the efficiency of photovoltaic modules breaking through 23.5% and the continuous decline in technology costs, the
penetration rate of distributed power generation is showing an exponential growth trend, and the traditional power grid operation
paradigm is facing fundamental challenges. The multi physics coupling effect caused by the high proportion of renewable energy
access has formed complex technological bottlenecks in dimensions such as power quality, system stability, and market mechanisms.
Existing research mostly focuses on optimizing a single technical link, lacking a systematic deconstruction of the mechanism of
equipment control market synergy. The article breaks through the traditional technical and economic analysis framework, revealing the
ecological reconstruction law of the power grid caused by large-scale grid connection from a dynamic evolution perspective, and
constructing a comprehensive governance system that integrates power electronics technology, artificial intelligence algorithms, and
market mechanism design. The research focuses on multi-source coordinated control strategies, standard system evolution paths, and
methods to enhance system resilience, providing theoretical support and practical guidance for resolving source network conflicts in
high penetration scenarios.
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