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Fig.1 The structure chart of self-powered supply
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Fig.3 Magnetization curve of Nippon
Steel 27ZH110 silicon steel sheet
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Table 1 Optimal turns and power losses considering
the different widths of air gap
Ls/ mm Npeu Py/W
0 124 0
0.000 1 122 0.001
0.001 118 0.012
0.01 110 0.122
0.1 110 1.215
0.5 110 2.138

1 BRYEEE B O BN 0.5 mm, FRAJG [T 4L
ARG, S B, R A A i AR R A
FG KA HRE R BT BE S, TR
FETERE L DA R 5 0, DR T 5k Pl
RN T B AT RE B98N T TE S, AT AR S
BT I AR TR

FEEUNE S Fras 907 FO AL B 1AL, PedF Pspice X
PEXT AR SRR AT 05 B9, 6 A Model Editor
IIREU AR RN B B-H RS 80, A7 2B
B TARAE AR A0 X ek, A7 A I, ka3 e A
TE TARAEARAR AN S8, PR ke 7 A 805 B 98 B2 A
0, {5 ELATRIRE 2 S5 kL i AT I 6 Jfrzis

e

=

B S5 BAEERIR{HERRE

Fig.5 Simulation circuit diagram of
self-powered supply
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The number of coil turns for self-powered supply on transmission lines

based on hysteresis characteristics
ZHANG Lulu', LI Bin', QUAN Chao', ZHENG Jian®, JIANG Tong', DONG Xiaofeng’
(1. State Key Laboratory of Alternate Electrical Power System With Renewable Energy Sources

(North China Electric Power University ) , Beijing 102206, China; 2. Xuji Croup Corporation,
Xuchang 461000, China; 3. State Grid Suzhou Power Supply Company , Suzhou 215004, China)

Abstract:In order to optimize the self-powered supplies on transmission lines, including reducing the volume of the energy

power coil and improving its economy, the optimal number of coil turns for self-powered supply is studied. Based on the Jiles-

Atherton hysteresis theory, the hysteresis characteristics of the energy power coil are simulated to select the suitable coil

material. Furthermore, the calculation method for the optimal number of coil turns, which can make the coils stably work in the

unsaturated region, is proposed. Considering installation convenience, open-close coil is used and the influence of its air gap

width on the optimal number of coil turns is discussed. The calculation results show that air gap causes the decrease of optimal

turn optimal number of coil turns. However, power loss caused by air gap increases significantly with the increase of air gap

width, so the air gap width should be reduced as much as possible. Finally, the effectiveness of the design scheme is verified by

simulations and experiments.

Keywords : self-powered supply ; magnetic core saturation ; open-close power supply coil ; parameter match
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