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ABSTRACT: Conventional ferrite orthogonal core (FOC)
variable inductor worked in saturation state formed by a DC
current control, so increases the harmonics in the AC current.
T A single-phase variable inductor and a three-phase variable
inductor are presented based on EU ferrite orthogonal core.
The single-phase EU core variable inductor reduces harmonic
component of its output current resulted from unique
structure. The three-phase EU core variable inductor contains
seldom third harmonic component in output current.
Simulated module is setup employed 3D nonlinear reluctance
method, and the single phase and three phase EU core
variable inductor prototype are made respectively. Their basic
characteristics are also verified by simulation and experiment
result respectively.
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Fig. 1 Configuration of EU core
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Fig. 2 Configuration and symbol of
single-phase EU core variable inductor
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Fig. 3 Picture of single-phase EU core variable inductor
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Fig. 4 Configuration and symbol of
three-phase EU core variable inductor
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Fig. 5 Picture of three-phase EU core variable inductor
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Fig. 6 Magnetic equivalent circuit and brief circuit of
single-phase EU core variable inductor
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Fig. 7 Simulation and experiment circuit of
single phase EU core variable inductor
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Fig. 8 Harmonic components of experiment result of
single phase EU core variable inductor

4
3
<,
. |
0 L L L L L L L
0.0 1.0 2.0 3.0 4.0
lao/ A
9 EHiH EU $R0 AT BT SE S HiE
AEMIKRER

Fig. 9 Simulation and experiment control characteristic
result of single phase EU core variable inductor

Fig. 10 Simulation and experiment THD result of
single phase EU core variable inductor
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Fig. 11 Magnetic equivalent circuit of
three-phase EU core variable inductor
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Fig. 12 Simulation and experiment circuit of
three-phase EU core variable inductor

40 . . .
—— I —e— 3 YN
30 ol s
© —o—5 Wik —8— 7 AR
E L —— 9 IR

13 ZHHEUSROAIEBERBFEESEXNER
Fig. 13 Harmonic components of experiment result of
three-phase EU core variable inductor
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Fig. 14 Simulation and experiment control characteristic
result of three-phase EU core variable inductor
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Fig. 15 Simulation and experiment THD result of
three-phase EU core variable inductor
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