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Research on optimal configuration of smart grid technology
in farmland irrigation power supply system
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Abstract

This paper studies the optimization of smart grid technology in agricultural irrigation power supply systems. It proposes that
integrating advanced communication, information, control, and power technologies with smart grid technology can achieve
intelligent grid management, improve energy efficiency, reduce operating costs, and enhance power supply reliability. By optimizing
power source configuration, distribution and control system design, and energy management and conservation measures, irrigation
efficiency can be improved, achieving water and energy savings. Case studies show that smart grid technology significantly enhances
irrigation efficiency and power supply reliability under different regions and irrigation modes, while reducing energy consumption
and costs. Future efforts should focus on improving equipment stability, integrating multiple energy sources, and combining big data
and artificial intelligence technologies to promote the integration of smart grids with agricultural IoT. Governments and industries
need to strengthen cooperation, improve standards, introduce policies, and facilitate technology promotion to support agricultural
modernization.
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