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Fig.4 Schematic diagram of single—wire power

transmission system
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Table 1 Comparison of voltage peak—to—peak values between

the two structures
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Fig.5 Geometric model of single—wire power

transmission system
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and the output voltage of secondary coil
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Research on online monitoring system of wind turbine downline

break based on planar spiral coil

Zhang Mingxi', Li Lingfeng’, Wu Xiaodan?, Zhao Shumin?, Wang Jinming'
(1.School of Information Engineering, Inner Mongolia University of Science and Technology, Baotou 014000,
China; 2.Inner Mongolia Huadian Rose Camp Wind Power Co.,LTD. Wulanchabu 012200, China)

Abstract; The blade down conductor of a wind turbine is a critical component for lightning
protection. When the down conductor fails, it can impede the discharge of lightning current,
potentially leading to severe consequences such as blade deformation, cracking, or even explosion.
This paper focuses on the blade down conductor of wind turbines and designs an online monitoring
system for down conductor breakage based on single —wire power transmission technology, radio
frequency technology, GPS positioning, and 4G communication technology. The system can monitor
the status of the blade down conductor in real time, enabling timely shutdown and maintenance by
the staff to prevent more severe damage to the wind turbine. Simulation and experimental results
demonstrate that the single—wire power transfer system can achieve signal transmission over 55 m,
the radio frequency transmission system can achieve signal return over 100 m, and the
communication system can upload detection results in real time. The system can efficiently, stably,
and accurately detect down conductor breakage faults.

single —wire power transmission technology; planar spiral coil; online fault

Keywords:

monitoring; lightning protection; wind turbine blade down conductor
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