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We proposed a three-phase variable inductor for control
equipment in an electric power system. The
three-phase variable inductor is constructed with three
orthogonal cores that have wedge gaps for reduction of
harmonics. When the three-phase variable inductor is
connected to a power line in parallel, a simple and
reliable var compensator results. A trial three-phase,
100-kVA variable inductor was demonstrated in a
6.6-kV ac distribution system. In order to expand the
application of the variable inductor, it is necessary to
clear the operation of the variable inductor under
various conditions in the electric power system. It is
generally difficult, however in general to carry out field
tests on an actual electric power system. Numerical
simulation is an effective method for analysis of an
electric power system. In particular, EMTP is one of the
most widely used programs in the analysis of electric
power systems. In this paper, we present an EMTP
model of the orthogonal core variable inductor and

apply the model to the analysis of an orthogonal core
SVC.
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(a) Core structure. (b) Winding arrangement.

Fig. 1 Schematic diagram of orthogonal core.
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Fig. 2 Basic magnetic circuit of orthogonal core.
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Fig. 3 Electric equivalent circuit model of

orthogonal core.
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Fig. 4 EMTP model of orthogonal core.
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Fig. 5 Orthogonal core variable inductor.
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Fig. 6 Control characteristics of variable inductor.
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Fig. 8 Three-phase variable inductor.
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(a) Calculated waveforms. (b) Measured waveforms.
Fig. 9 Calculated and measured waveforms of

secondary current.
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Fig. 10 Basic circuit of orthogonal core SVC.
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Fig. 11 Voltage control characteristics of orthogonal
core SVC.
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(a) Calculated waveform. (b) Measured waveform.

Fig. 12 Measured and calculated waveforms for

line current.
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