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Design of Mutual Inductance-based Power Supply for Conductor Monitoring Sensor

HUANG Xinbo, SHI Jie, CHEN Xiaoxiong, ZHANG Bin, ZHU Haitao
(College of Electronics and Information, Xi’an Polytechnic University, Xi’an 710048, China)

Abstract: A power supply based on mutual inductance for conductor monitoring sensor was designed by making
use of the principle of mutual inductance, in which the electric power in the conductor at high-voltage side is
inducted to secondary low-voltage side through induction coil, and is then rectified, filtered, voltage-stabilized,
and DC-DC processed for online monitoring device. To deal with the problems of transient current, insufficient
current, and excessive current in conductor, the transient over-voltage protection, the over-voltage/over-current
protection, and the protection for lithium-ion batteries were adopted, respectively. The over-voltage/over-current
protection is divided into two levels, one is for the protection in the case of normal fluctuation of current wave, the
other is for the protection in the case of abnormal over-current or short-circuit fault of transmission conductor. An
experimental platform was constructed for testing the designed power supply. The conductor monitoring device
equipped with the designed power supply was validated.
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Fig. 1 On-line monitoring system using

wire working power supply
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Fig. 2 Induction coil schematic diagram

AR AL B g 3T 7 R

I N+, N=I,N,, (1)
KWL L 3 5 — AL N, N, )
SR — KNG T 1, R . T e —
R 4R 2 o MU RB 2 I, r DAAE 24 F — il oA — [
e,
bR b1, RO L T — AR/ A B ATE
SEBR A3 AT b AL 2 AR A
IN=LN,, )
G R VR 2 — U R S R A R
i N R 1 7P 0 A N e/ 1 R R
Bl 2 98 /0N T 23 2 FL I A i e T e A A
KALREA L
S 4R R B 2 B, k000 AL AR 1Y R Gk
XH.
E=-j4.44fN, D, ; 3)
®,=B, S=uH.,S. 4)
K (3) (@) of Sl L SR 5 B, SRy R A R N ER
WD, Ky WG 5 B, N HE RV W S AR 1R
T A s RS H L, N RE SR
2 (3) (@) AT, gk L A  F g | SE
1 & S ST oY 1 BRI 1 W & L
B AR O, K G R R oM R T e, &
T EUCRE 2 Bl k0 ol RE B ARL R A A R
A H FHERRE R AR v o v ) VR RN 5 B il SCrp
TR RO AT — ML 1000 A DL L, #EH
(14 T A0 2 8 bR, 3 B AT LA ek /) B £k P Ak 0 1Y
WAL . SCH T FH L BE £ Rl 45 A4 12 A0 512 4 [ A,
Kl 3,
| 108

112 | 28
FA7: mm

B3 HpE&BESEHEMIHE

Fig. 3 Induction coil structure and substance diagram
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Fig. 4 Hardware structure block diagram
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Fig. 5 The power conversion circuit schematic diagram
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Fig. 6 Over-charge and over-discharge protection

schematic circuit diagram
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Fig. 7 Over-voltage and over-current protection

schematic circuit diagram
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Fig. 8 Experimental platform connection diagram
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Tab. 1 Experimental data
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250 85.47 9.42 8.49
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500 89.08 9.75 8.50
600 89.89 9.77 8.50
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