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Abstract When the power transformer is de-energized, there will be a certain amount of residual
magnetic flux due to the inherent hysteresis in the ferromagnetic material and the closed structure of
the transformer core. The residual flux may increase saturation of the iron core and lead to high
transient magnetizing inrush current. This paper presents a novel method to measure the residual flux.
Starting from analyzing the principle of residual magnetic flux, the transient electromagnetic simulation
for the power transformer is analyzed and a formula of the residual magnetic flux and the current is
established based on the results. A toroidal transformer iron core has been selected. Through analyzing
the transient measurement current signals observed from the oscilloscope, the analyzed signals were
substituted into the relational formula obtained by simulation. The DC (direct current) current method
were identified, through a literature review to weaken the residual flux and set the demagnetization
current according to the obtained residual flux. The comparison of the measurement current waveforms
before and after demagnetization shows that this method can effectively weaken the residual flux and
achieve the goal of weakening the inrush current, which finally proves the effectiveness of the
demagnetizing method.

Keywords: Residual magnetic flux, measurement current, iron core of toroidal power transformer,
DC demagnetization
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Fig.4 Magnetizing current waveforms corresponding to
the change of the DC voltage source direction with a
constant residual flux
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Tab.2 Comparison of the preset residual flux in the

experiment and the values calculated from the

approximation formula obtained through simulation
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