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Abstract; This article aims to solve the problem of precise, fast, and continuous loading of wind turbines under different
wind speed conditions, and proposes an ISMC wind turbine control method. A five degree of freedom MEDSL system was
designed, which optimized the distribution and regulation of loading force through the collaborative work of SVC cylinder
and OVC, and improved the adaptability and flexibility of the system. The experimental results show that MEDSL based on
ISMC exhibits excellent control performance in dealing with sudden changes in external load torque. Compared with tradi-
tional PID, SMC, and NFTSMC, ISMC has faster response, smoother adjustment process, and smaller fluctuation ampli-
tude. This technology not only enhances the flexibility of the loading process, but also ensures the reliability of the test re-
sults, providing strong technical support for the performance evaluation and optimization of the power transmission system of
wind turbines.
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