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Abstract : The configuration strategy of energy storage systems (ESS) in the integrated design of charging piles
determines the actual effectiveness of the photovoltaic—storage—charging (PV—-SC) system. This study
systematically analyzes the dual value of ESS in suppressing photovoltaic fluctuations and optimizing
grid load. Combining the configuration principles of ESS in the integrated design of charging piles, a
three—dimensional framework of capacity matching, grid synergy, and scene adaptation is proposed,
and the differentiated configuration requirements of different charging scenarios are discussed in detail.
At the technical path level, key technical bottlenecks such as the selection of coupling modes for the
PV-SC system architecture and intelligent control algorithms have been broken through, and innovative
modular safety protection and elastic expansion schemes have been proposed. The practice orientation
focuses on land intensification and economic optimization paths, and the standard system partially
constructs an open and collaborative industrial ecological framework, thus providing strong theoretical
support and technical routes for the sustainable development of integrated charging pile design.
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