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[Abstract] Under the guidance of the "Dual Carbon" goals, the deep integration of renewable energy with
power systems has become a core issue in energy structure transformation. The green power direct supply and
source—grid—load—storage coordinated linkage model provides effective solutions to address challenges in
renewable energy grid integration. Based on a zero—carbon smart parking demonstration project, this paper
systematically explores optimization strategies for new energy development layouts, key grid integration
technologies, and collaborative operation mechanisms. It focuses on analyzing design considerations for
photovoltaic and wind power adaptation, the peak—shaving role of energy storage, and the efficiency of
intelligent control systems. The study highlights the model's core value in enhancing clean energy utilization and
ensuring stable power system operations. Research confirms that scientific development layouts, appropriate
application of advanced technologies, and robust collaborative mechanisms are critical pathways for efficient
integration. The findings can serve as references for similar engineering practices and contribute to the clean and
low—carbon transition in the energy sector.
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