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( Analysis and Measurement of the Magnetic Fields
Caused by the Operation of Electromotive Installations)
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Abstract

The paper describes the variation of magnetic fields caused by the operation of induction motors. The measur-
ing system consists of the self-integrating magnetic field sensor, amplifier, and active integrator. From the cal-
bration experiments, the frequency bandwidth of the magnetic field measuring system ranges from 20(Hz) to
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300(kHz] and sensitivity is 0.234(mV/uT).

The magnetic fields generated under steady state and starting operations of induction motor are recorded by
the proposed measuring system, and the fast Fourier transformation(FFT) of the measured data is performed to
analyze the harmonic components, A single pulsed magnetic field is strongly caused by direct starting the induc-
tion motor, and its peak value is greater than 5 times as compared with the steady state value. The long tran-
sient duration and high intensity originates from the large inductance and dynamic characteristic of the induc-
tion motor. During the steady state operation of induction motor, subharmonics of magnetic field components,
which depend on the pole number of induction motor, are observed. The lower order power-line harmonics can
be inferred from the voltage flicker and current ripple which are derived from the torque fluctuation of induction
motor. In the case of the induction motor drived by inverter, the harmonics of magnetic field are much more
than those caused by direct starting method and are found generally to increases with decreasing the driving fre-
quency.

Key words : Magnetic field sensor, Active integrator, Harmonics, Lower order Harmonics, EMI/EMC, FFT, In-
verter driver.
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