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Fig.1 Relative position of ground wire and conductor
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Table 1 Loss of ground wire with different length
under different line currents

2k HLZPFE/ W
KE/km 100 A 200 A 300 A 400 A 500 A
1 7.2 28.9 65.1 115.6 180.7
2 14.4 57.8 130.1 231.3 361.5
3 21.7 86.7 195.2 347.0 542.2
4 28.9 115.7 260.2 462.7 722.9
5 36.1 144.6 325.3 578.3 903.7
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Fig.2 Typical access mode of draw-out power equipment
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Table 2 Relationship between induced
voltage and line current

Hlike 3 JE R HL /Y
K /km 100 A 200 A 300 A 400 A 500 A
1 5.94 11.88 17.82 23.76 29.7
2 11.88 23.76 35.64 47.52 59.4
3 17.82 35.64 53.46 71.28 89.1
4 23.76 47.52 71.28 95.04  118.8
5 29.70 59.40 89.10 118.80  148.5
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Fig.3 Equivalent circuit of Fig.2
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Fig.4 Schematic diagram of PWM circuit with high voltage
stabilization and low voltage conduction characteristics
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Table 3 Power and efficiency of extracting power

equipment under laboratory conditions

Tl WL
BisA . : %
i A R T Y v

217 10.9  0.45 4.9 12.18  0.28 3.41 70
321 19.1 2.04 389 12,51 2.10 20.01 67
524 31.2 1.21  37.75 12,65 2.13  26.94 71
681 40.6  0.87 3532 12,65 2.08 26.32 74
828 494  0.72 3556 12.65 2.07 26.18 73
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Fig.5 Schematic diagram of input protection circuit
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Fig.6 Waveforms of lightning current and residual voltage
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Fig.7 Schematic diagram of three-stage lightning
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Fig.8 Waveform of residual voltage after 600 V instantaneous
power voltage shock passes through protection circuit
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Fig.9 Curve of battery voltage of online monitoring
equipment of power transmission line
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Research on extracting power from sectionalized insulation ground wire
MAO Xianyin',MA Xiaohong' ,PENG Chi*>,DAI Zhou', YANG Jun’
(1. Electric Power Research Institute of Guizhou Power Grid Co.,Ltd.,Guiyang 550002, China;
2. Guizhou Power Grid Co.,Ltd. , Guiyang 550002, China;
3. School of Mechanical and Electrical Engineering, University of Electronic Science and Technology of China,
Chengdu 611731, China)

Abstract ; The loss power of ground wires under different phase currents is deduced using the mutual inductance for-
mula , based on which,a method of extracting power from the overhead ground wires is proposed for the sectionalized
ground wire network. A power extraction equipment is designed based on the proposed method. The equipment has
the characteristics of large input dynamic range , high conversion efficiency and strong anti-interference ability. When
the wire load meets the requirements,the power extraction equipment can replace the photovoltaic power supply to
realize stable power supply for on-line monitoring equipment.

Key words : transmission lines ; extracting power from overhead ground wires ;magnetic field induction ;voltage stabi-

lizing circuit
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Fig.A3 Installation of power supply unit in transmission tower
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