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Abstract: Nowadays, it is increasingly important to detect whether cables are live for the operator’s safety if there is

a sudden power failure. It is especially hard to detect the electrical field of an underground line because of

shielding. This paper on detection of live-line states in cables studied the detection characteristics of the change in

the magnetic field and axis as the frequency, voltage, and distance at the same load are changed using 3 axes. A

search coil type was used as a magnetic field sensor with non-contact. We found that magnetic fields decrease

proportionally to the square of the distance and the decrease of rated voltage with load effected to magnetic field.

The magnetic field was detected by 3-axis sensors given correct proximity, but appeared as noise components

beyond a distance of 2 cm.
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Fig. 1. Structure of Underground Cable. (a) Underground cable Fig. 2. Installation of the 3 axis sensors.
and (b) shield cable.
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Fig. 3. Characteristics of flux due to distance, (a) AC 110 V-60
Hz and (b) AC 220 V-60 Hz.
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Fig. 4. Characteristics of flux in axes due to distance, (a) AC
110 V-60 Hz and (b) AC220 V-60 Hz.
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Fig. 5. Characteristics of flux due to voltage, (a) distance 0
cm and (b) distance 3 cm.
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Fig. 6. Characteristics of flux in axes due to voltage, (a)
distance 0 cm and (b) distance 3 cm.
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Fig. 7. Characteristics of Flux due to frequency, (a) distance

0 cm and (b) distance 3 cm.

W 72 AC 220 V7b Qb AElolA Fma
e APISHS ekl Zlolch Futao] 57t

3o of
et dgHoz Aol A7l ARe g SR
4 9lonl, oA} 3 cmE WolW2% M2EH
of APl fol7t of Hds] Uehte 2e AAT 2
9oick. o]zl M@ Rsbt RElNstE Uy gEs
A P ] Rl Rty 37k Sazol
AR o] AH EAZN A A7I7E AR
Solekn D, TR YRlN R
ot AFE EASHAIY A2t WolsE SaH
o o1gh AbEre] LR mholetn AYzEic

I 82 Zups wate] G ZEolA WEHE AP
S92 Uerd Zolck. 8(a) 2R AR, 8b)
3 cm o] 23 Azjo|A9] 353ke Ueh Zolch. 274
g ARONA L A Yol xF ROl A1, yEY 2%
of glo] Ahe wheo] o2 A2]7t 3 cmd T y& AP
of glo] AR HRI 2 loick. ol2lFt AL Mo



A7 2ok oi=2A], A0 Al4% pp. 253-257, 201749 4 171% 257

0.5
a)
0.4 |_—__.___——I
—H8— X axes
g 0.3F —%—yaxes
5 —d—z sxes|
®
So02r
= k_/_/_/_/_‘_/_/.n
0.1
50 55 60
Frequency [Hz]
0.10
L—/—"_/_/_,_/_’/__i;;s
0.08f —e—yaxes
3 —Ah— 7 axes
=
=
w
3
< 0.06
0.04 .
50 55 60

Frequency [Hz]

Fig. 8. Characteristics of Flux in axes due to frequency, (a)

distance 0 cm and (b) distance 3 cm.
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