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Application of UAV-Based Intelligent Supervision for High—Voltage Transmission Lines in
Hydropower Stations
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Hunan Provincial Water Conservancy & Electric Power Engineering Construction Supervision & Consulting Co., Ltd., China
Hunan Changsha 410008

Abstract: Given the complex terrain and strong electromagnetic interference associated with high-voltage transmission lines
in hydropower stations, traditional manual supervision methods suffer from inefficiency, numerous blind spots, and poor
safety performance, making the transition to intelligent supervision imperative. This study focuses on UAV-based intelligent
supervision technology, systematically elaborating three core theoretical foundations: flight navigation, power supervision
standards, and computer vision. It establishes an optimized supervision framework tailored for hydropower station scenarios
across five dimensions—automated inspection, interference-resistant flight control, deep learning-based defect identification,
5G edge data processing, and closed-loop data management—and validates the technology's feasibility through practical
engineering cases. The research findings effectively address operational challenges in line supervision at mountainous
hydropower stations, enhance supervision accuracy and timeliness, and provide practical references and technical support for
developing intelligent supervision systems and ensuring grid stability.
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