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Abstract: Flexible transmission technology, as an important component of smart grids, is increasingly receiving widespread attention.
The article mainly discusses the application and potential advantages of flexible transmission technology in smart grids. Firstly, the
development background and current situation of smart grid were introduced, emphasizing the urgent need for smart grid to improve
the stability and efficiency of the power system. Secondly, the principles, classifications, and key technologies of flexible transmission
technology were elaborated, including Flexible AC Transmission Systems (FACTS) and High Voltage Direct Current Transmission
(HVDC). Through case analysis, the application effect of flexible transmission technology in power transmission was studied, especially
its significant advantages in improving the reliability, flexibility, and stability of the power grid. In addition, the article also explores the
potential application of flexible transmission technology in achieving renewable energy access, optimizing power grid scheduling, and
responding to emergencies. The research results indicate that flexible transmission technology is of great significance in improving the
overall performance of smart grids, optimizing power resource allocation, and supporting the development of renewable energy. Finally,
the article looks forward to the future development trend of flexible transmission technology in smart grids and puts forward relevant
suggestions, in order to provide theoretical basis and technical support for the intelligent development of power systems.
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