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[Abstract] This paper focuses on the core aspects of photovoltaic (PV) power station grid integration and
systematically proposes a multi—faceted collaborative optimization strategy. An MPPT algorithm integrating
improved Perturb and Observe method and Incremental Conductance method is implemented to
comprehensively enhance the tracking accuracy of the maximum power point under low irradiance and rapid
irradiation changes. An LCL—type third—order filter is adopted to replace the traditional L—type structure,
effectively controlling high—frequency switching harmonics and reducing the Total Harmonic Distortion (THD)
at the Point of Common Coupling (PCC). An SVG device based on IGBTs is deployed to achieve
millisecond—level dynamic reactive power compensation, stabilizing the voltage at the PCC. A lithium battery
energy storage system is introduced, controlled via a low—pass filtering method, to smooth active power
fluctuations. Practical application has demonstrated that this integrated scheme significantly improves the
controllability of PV power output, providing a reliable technical pathway for the grid integration of
high—penetration new energy sources.
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