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Abstract

This paper describes a new developed sensor by which we can measure magnetic
field that occurs by the fast transient-large current that take place during
the disconnector operations and/or the power equipment faults, The operational
theory and design rule of a self-integrated magnetic field sensor using by co-
axial cable is analyzed, A calibration investigation is carried out, which
enables a precise determination of the response of the sensor to an applied
magnetic field, A theoritical model is also proposed which adequately descri-
bes the electrical operation of the sensor, As an integrating resistance incre—
ases, the sensitivity of the sensor is improved, but the decay time constant of
response decreases, The radiant magnetic field generated by the transient cur-
crent is inversely proportional to square of distance, It is confirmed that
we should take the radiant magnetic components into the design rule of electro
magnet ic shields employed for protecting electronic circuits
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Fig 1. Electrical equivalent circuit of
the loop magnetic-field sensor
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Fig. 5 Waveform of the step response of
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Fig, 7. Response waveform when the integrating resistance is 5(0)
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Fig, 9. Electrical model of the self-
integrated magnetic field sensor
by using coaxial cable
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Fig, 10, Variations of the sensitivity
according to integrating res-
istance

0r
O
b
T wb —— 2} (10)04 2|U AR
-
® —o— 41 (90 # AV
o} —t A &Y
m b
j0] 2

AEAedlal

29 11 AR A e A 2
HAIZHEA

Fig, 11, Decay time characteristics of
the sensor response according
to integrating resistance
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Fig, 16.Distance-response characteristics
of the self-integrated magnetic
field sensor
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Fig. 17. Frequency response characteristics
of the self-integrated magnetic
field sensor
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