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With the continuous growth of global energy demand and the increasing severity of environmental
issues, the development and application of new energy technologies have become crucial approaches
to addressing the energy crisis and reducing carbon emissions. Photovoltaic (PV) power generation, as
a clean and renewable energy source, holds broad application prospects and significant development
potential. However, the grid integration and operational management of PV power generation
systems face numerous challenges, such as grid stability, power fluctuations, and power quality
issues. These challenges necessitate the use of smart grid technologies to enhance the reliability,
safety, and economic efficiency of the systems. Smart grid technology is a novel power system that
integrates information communication, control, and energy management technologies, enabling real—
time monitoring, intelligent control, and optimized scheduling of the power system, thereby improving
operational efficiency and reliability. In new energy and PV grid—connected systems, smart grid
technology can enhance power generation efficiency and grid stability by real-time monitoring of the
operational status of PV power generation systems and grid load demand, achieving maximum power
tracking, power balancing, and power quality control of the PV systems.
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