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Safety early warning method for live working in high-voltage
distribution networks

ZHANG Zihao, SUN Zhenhao
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Abstract: To address the issues of slow detection speed and low accuracy in traditional power distribution network operation safety monitoring
methods, this paper proposes a safety monitoring and early warning method for live-line operations in high-voltage friendly distribution
networks based on digital twins. Based on digital twins, this paper first builds a digital twin system for live-line operation robots in distribution
networks. The YOLOVS5 algorithm is adopted and a channel attention mechanism is added to enhance the network performance. Meanwhile,
the residual module of the YOLOVS5 algorithm is improved to reduce information loss. The improved YOLOVS algorithm is input into the built
digital twin system. A total of 8 420 images of transmission lines containing insulators, vibration dampers, and spacer bars are captured by
drones. The number of network training times is set to 100, and the image size and batch size are set to 480x480 and 25 respectively, to test
the safety monitoring and prediction effect of live-line operations in distribution networks. The experimental results show that the detection
speed of the improved algorithm is significantly increased, and the multi-target detection accuracy of the distribution network transmission lines
is significantly improved. It indicates that the proposed algorithm can be applied to the safety monitoring and early warning system of live-line
operations in digital twin distribution networks, demonstrating feasibility and effectiveness.
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