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Fig.1 Inductive electrode structure
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Fig.2 General form of electric field induction
energy harvesting principle
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Fig.3 Equivalent circuit of inductive electrode
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Table 1 Related performance parameters
of some insulating materials
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Fig.5 Schematic diagram of inductive
electrode mounted on conductor

Sy, £ COMSOL Multiphysics {j5 LA o4 4
SRRV FRL AR 22 2R T i L S R ) AR, Horh Sk
FEEGILE N 110 kV, ATES5 imib A S A,
LR8N 1.5 em L FE, LHLA0 em MRAEI(11)
B3 HAFR A AP EAREAR (RE, =10 MV/m) , {ff
FLAT 3 2R 2 110 A A 5 P T Al 1) B AL ] 6 (a)
Fime SRJE I — AN APHREAE (r =6 em |
r,=6.83 cm) B3 ASANEIAY 1, (5 IR 8 LR R 1H
i FE W Sl (A2 Ak Al 6 (b) s o

ML 6 BT LU 8% H A A 3 rpoc il 2k 1)
LRI AR I AR AR AN 5, R 3 R O s U
VR VUL S ITA W S L VAN RN N SR e7L i 95 S
WEAE R AR, 24 5 2 32 1T B 30 ) R A B R
Va2 & k. HATE A
2 YL FEL 2 B A 1 0 I R Ok Ry 36 1 AR U
Peek 42 LM AR T HA MR RN -

E, = 21.43(1 + 0'298) (13)
’ Vs

rdé




217 KZAE 55— Fh LT 300 A S OV A B L IR BT

—r=4cm, r,=4.51 cm
— r=6 cm, r,=6.83 cm
— =8 cm, ,=8.73 cm

R 0.2
S -200 -150-100-50 O 50 100 150 200
SR A P/ em
(a) ATF AR 243 1) 5 26 3R THT 37 i S5
L — /=30 cm
D 1.2 — =40 cm
g 1.0 = [=50 cm
> 0.8
=
@ 0.6
g 0.4
o2t
0

0 30 1010 30 50
SUHFIHE/cm
(b) IR P A s B ) 5 4 T s

E6 S&REAHOHENEIREE
Fig.6 Electric field intensity of conductor surface
along the central axis
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the control voltage of MOSFET u, waveforms
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Optimal design of energy harvesting power supply

based on AC electric field induction
LIU Hongwei' , ZHENG Zunguo', LI Yufu®, ZUO Kun', JTAO Chongging'
(1. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China;

2. State Grid Shandong Electric Power Company Linyi Power Supply Company, Linyi 276002, China)
Abstract: An energy harvesting power supply based on AC electric field induction is introduced ,which is used for power supply
of online monitoring devices for transmission lines. However, the output power of this type of power supply is relatively low,
which cannot meet the electricity demand of online monitoring devices. Therefore , based on theoretical analysis,a coaxial dual
column inductive electrode structure is designed in the article to improve the output power of the power supply. A simulation
model is established using COMSOL Multiphysics software and electromagnetic field simulation analysis is conducted. The
simulation results show that the designed inductive electrode can generate an induced current of over 3.35 mA at a voltage level
of 10 kV. To verify the accuracy of the simulation results, an experimental verification is conducted using a self built testing
platform in the laboratory,and the experimental results are compared with the simulation results. The experimental results show
that when the value of load resistance is higher than 5 k{), an energy harvesting power supply can output continuous power
exceeding 630 mW ,which is basically consistent with the simulation results. Through the research in the article,the problem of
low output power of electric field induction energy harvesting power supply has been successfully solved, and a new design
concept and technical solution of energy harvesting circuit has been proposed.

Keywords : online monitoring; power supply technology; electric field induction; induced current; energy harvesting power

supply ;inductive electrode

(w4 XX)

XEH(1975) 2, Wt Bl B, 7
) A e AR (L RGE A ShE (E-mail .

IR (1997) , 55, W78, WH5E 07 17 A

EEAF(1995) , 58, L, e L 2



