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Design of an Energy Extraction Power Supply for Video Monitoring of Transmission Lines

CHENG Yu', ZENG Xiangjun', MA Zhaoyu', LUO Yiping', TIAN Haoyang®, WU Tianyi’
(1. School of Electrical Engineering, Xi”an Jiaotong University, Xi’an 710049, China; 2. State Grid Shanghai Municipal Electric
Power Company Electric Power Research Institute, Shanghai 200437, China)

Abstract: Power supply is the key to ensure stable operation of on-line monitoring device of high-voltage transmis-
sion line. In this paper, a kind of energy extraction power supply based on the high-voltage electric field induction en-
ergy extraction technology is proposed, and its power circuit and control circuit are analyzed and designed respective-
ly. The displacement current generated by the inductor pole plate as the input of the energy extraction power supply
directly determines the input power of the energy extraction power supply. The influence of the size of the inductor
pole plate on the displacement current is investigated by using the Comsol software , the size of the inductor pole plate
is determined and compared with actually measured data so to verify the correctness of the simulation. Based on this,
a set of video monitoring device is developed in the paper, which realizes the self-energy extraction of the device
through the inductor pole plate and the energy extraction power supply, shoots the video of the transmission line and
the surrounding environment and sends it to the remote terminal. Finally, it is experimentally determined that when
the video monitoring device is applied at voltage level at 110 kV ,the duration of a single video received by the remote
terminal is 2.2 min, and the video interval is 54.9 min.

Key words: high-voltage electric field induction energy extraction; energy extraction power supply; inductor pole

plate; transmission line; video monitoring
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Fig. 1 Overall program of video monitoring devices
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Fig. 5 Variation of parasitic capacitance C, with radius r

of the induced pole plate
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Fig. 7 Energy extraction power supply schematic diagram
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