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Abstract

With the advancement of the “dual carbon” goals and the deepening of the new energy revolution, the integrated photovoltaic storage
and charging system has become a key carrier for energy transformation. However, traditional systems are confronted with challenges
such as imbalance between energy supply and demand, low efficiency, and complex collaborative control. This paper focuses on the
integrated photovoltaic storage and charging system based on Solid-State Transformer (SST), and discusses its technical principle,
architecture design and application efficiency. Research shows that SST, with its power electronics technology and intelligent control
capabilities, can achieve efficient energy conversion, multi-source coordinated regulation and bidirectional power flow, effectively
enhancing the energy efficiency and stability of the system. Based on the analysis of actual case data, this paper verifies the technical
and economic feasibility of SST application in photovoltaic storage and charging projects, and puts forward prospects for its future
development. This research provides important theoretical and practical references for the innovative upgrading of photovoltaic
storage and charging systems.
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