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The Development of Magnetic Field Measurement System of 3 Axis
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Absract: 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 especidly hard to detect the electrica 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
and (b) shield cable.
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Fig. 2. Instalation of the 3 axis sensors.
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Table 1. Current characteristic due

to Load current.
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Load (A)

Voltage (V) Frequency (Hz) A B C D E
50 0.057 0.046 0.061 0.082 0.108
110 55 0.058 0.065 0.089 0.11 0.126
60 0.078 0.103 0.116 0.167 0.196
50 0.169 0.187 0.204 0.223 0.245
150 55 0.199 0.204 0.231 0.252 0.271
60 0.201 0.225 0.243 0.280 0.308
50 0.261 0.278 0.297 0.314 0.332
170 55 0.262 0.281 0.303 0.323 0.344
60 0.274 0.297 0.320 0.343 0.370
50 0.330 0.348 0.366 0.382 0.402
220 55 0.331 0.353 0.375 0.396 0.419
60 0.332 0.360 0.386 0.405 0.431
50 0.365 0.384 0.401 0.418 0.439
250 55 0.366 0.388 0.410 0.428 0.478
60 0.390 0.418 0.446 0.471 0.498
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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, (d)
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.
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Fig. 8. Characteristics of Flux in axes due to frequency, (a)
distance 0 cm and (b) distance 3 cm.
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