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Research on Downhill Fire Warning and Monitoring of 10 KV Overhead Lines Based on

Ultrasonic Signals
JIANG Zhuofeng!, GU Hong!, CAI Lehuil, CHEN Tianxiang®, WU Chi?
(1. College of Nuclear Technology and Automation Engineering, Sichuan Chengdu University of Technology, Chengdu
610059, China; 2. State Grid Sichuan Electric Power Company Electric Power Science Research Institute, Chengdu
610072, China)

Abstract: Wildfires beneath overhead power lines frequently cause power outages. Currently, wildfire prevention and monitoring
primarily rely on all-weather satellites and video surveillance, which are significantly influenced by weather conditions and lack
real-time accuracy. Developing an early wildfire detection and warning method unaffected by weather conditions holds significant
value. By establishing a 10 kV power line wildfire discharge ultrasonic monitoring platform, using common vegetation in the
southwestern region such as straw, bamboo, and pine trees as wildfire sources beneath 10 kV power lines, ultrasonic probes were
employed to collect discharge ultrasonic signals and combustion ultrasonic signals, followed by time-frequency domain analysis. The
research results indicate: In the frequency domain, the peak values of discharge ultrasonic signals under straw and bamboo flames are
concentrated around 40 kHz, with main peak amplitudes of -86.54 dB and -99.81 dB, respectively, and show strong correlation with
voltage in the time domain; Pine tree flames, influenced by oils, exhibit multi-peak ultrasonic signals with a main peak amplitude of
-74.02 dB, and show no correlation with voltage in the time domain. These findings provide new insights and methods for wildfire
early warning systems beneath 10kV power lines.

Key words: wildfire; overhead line; vegetation burning; ultrasonic; fault identification
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