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Research and design of an electric field induction—based energy

harvesting system for high voltage power transmission lines
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3. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: High-voltage transmission line online monitoring device can effectively promote the safety and
stability of the power system, thus acting as an important part of the smart grid. However, for practical
applications, the power supply problem is always the key limitation that restricts the development of online
monitoring device. To provide stable and reliable power supply to the online monitoring devices, a space energy
harvesting system based on the electric field induction is proposed to pick up power from the high voltage
electric field around the transmission lines. Firstly, the system structure is demonstrated, with the analysis of
the system’ s working principles. Then, the coupling plates for space energy harvesting is optimized, with the
use of frame-shaped plates to seek a balance between the power level and the system sizes. Furthermore, based

on the sys-tem’ s quasi-current source characteristics, a DC/DC converter is designed to notably improve the

s B XXXX-XX-XX

EB I M (1982-) 2, W, i G AR, 22 v vy 00l A5 47, To 2k v AE A% i 45 WF 58 MM 6 L AF , E-mail: yanyan-
jiang2023@gmail.com,

BEEER: M EM1992-), 5 W+ ROURZ W15, FENF R ALIR S TCLk i e A% i LA i 02 5. Ak J7 T (9 B 5, -
mail: gaoxran@foxmail.com.

ELTB :EHMWAE B A R F AT H (521533200083)
A5 A& e, OE, PR g A R R 2k K R S RN BRRE R G F I S T I U R 2 A i (T2 D), XXXX, XX

(XX):1-11.
Citation: JIANG Yan,ZHOU Zheng, SUN Zhifeng, et al. Research and design of an electric field induction-based energy harvest-
ing system for high voltage power transmission lines[J].Engineering Journal of Wuhan University , XXXX, XX(XX):1-11.



2 BBUR 24 (T2 D

output power level. Finally, with respect to the discontinuous power demand of the on-line monitoring device, a

hysteresis discharge mechanism is de-signed. Both the theoretical and the experimental results show that the

system is able to output more than 25mW power sta-bly. With the use of energy storage module, the on-line

monitoring device is able to upload the picture information every two hours.
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Table 1 Practical circuit parameters of the energy harvesting system for 110 kV lines
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Fig.1 The structure of the electric field induction-based space energy harvesting system
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Fig.2 Equivalent circuit of the energy harvesting system
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Table 2 Practical circuit parameters of the energy har-

vesting system for 110 kV lines
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Fig.3 Charge distribution of full-area coupling plate
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Table 3 Comparison between the full-area coupling

plate and the frame-shaped coupling plate
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Fig.6 Simulation results of the energy-harvesting system
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Fig.7 Simulation model of the space electric field strength
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Fig.8 Comparison of the electric field strength between occasions with and without the coupling plates
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