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Abstract : Against the backdrop of the coordinated advancement of energy transition and the electrification of
transportation, the contradiction between the high proportion of renewable energy access and the demand
for large—scale electric vehicle charging has become increasingly prominent. This article focuses on the
deep integration of wind and solar complementary power generation and intelligent charging technology,
aiming to solve the matching problem between the consumption of renewable energy and the randomness
of load. By analyzing the spatio—temporal distribution patterns of wind and solar output characteristics and
charging loads, an intelligent charging collaborative scheduling model aimed at maximizing the utilization
rate of clean energy was constructed. The research introduces multi-time—scale prediction and distributed
optimization algorithms, and designs a flexible charging control strategy that can respond in real time to
source—load fluctuations. This technical approach holds clear engineering value and application prospects
for enhancing the operational stability of power grids, reducing charging costs, and promoting deep
decarbonization in the transportation sector.
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