ARIWERKRA - £ 02% - F07H - 202507 A DOT: https://doi.org/10.12349/mit.v2i7.8625

Research on Intelligent Control and Energy Efficiency
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Abstract

The transformer cooling system in hydropower stations is critical for ensuring safe power transmission. Traditional control methods
suffer from low energy efficiency, overcooling, and delayed response. This study aims to develop an intelligent control technology
to significantly improve system efficiency. First, we analyze the operational characteristics and energy consumption bottlenecks of
the cooling system. Then, we design a multi-parameter intelligent control strategy that integrates transformer load, oil temperature,
and ambient temperature. The corresponding system architecture and thermal path model are constructed for simulation verification.
Results demonstrate that this intelligent control method effectively matches cooling capacity with real-time thermal load while
maintaining stable transformer operating temperatures, significantly reducing overall system energy consumption. This provides a
feasible technical solution for energy-efficient operation in hydropower stations.
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