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Development of a novel three-dimensional three-phase variable inductor and
application to reactive power compensator in electric power systems

Nakamura, Kenji
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A variable inductor can be applied as a reactive power compensator in
electric power systems, and has desirable features such as a simple and robust structure, low cost.
In a previous work, a concentric-winding type three-phase variable inductor with a two-dimensional
structure was proposed.

To further improved the performance, novel concentric-winding tﬁpe three-phase variable inductor
with a three-dimensional structure was proposed in this research. As a result, it was demonstrated
that the leakage flux of the proposed three-dimensional variable inductor is reduced by more than 30
%. Furthermore, a 6.6 kV-100 kVA three-dimensional variable inductor was designed and compared to
its two-dimensional counterpart. It was proved that eddy current loss, which is induced within an
oil-immersed self-cooled tank because of leakage flux, can be reduced to one-third of that of the
two-dimensional variable inductor.



2011

28

29

3

60 80ms

FEM
RNA

4 kVA

RNA

RNA

SPICE

6.6 KV
100 kVA

4kVA

RNA

RNA

B-H

Ny

RNA



50 Hz

<
<
o
Y= <
< <
S Z
> X 44
3 ¥ g
1 <
o <
g < [o0] zZ
X, 04
<
e
4 o
© ~ X
<t
N
y u
//n/iWRx
: e
@ ™ o
w S
N




15A
4 kVA

284
[mm]
60
I 1 425
T 25
75
75

N, 114 turns
0.163Q
208 turns
Nus Ny, Na 05320
Rated voltage 200V
Rated capacity 4.0kVA
Control current DCOto30A

Core material

Non-oriented silicon steel
Lamination factor 95.0%
Peculiar resistance 5.6x107 Q'm
Density 7.60 kg/dm?
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M 216 Q
Nuo Mo, Ny | 3000
Rated voltage 6.6 kV
Rated capacity 115 kVA
Control current DCOt033.3A

Core material

Non-oriented silicon steel
Lamination factor 95.0%
Peculiar resistance 5.9x107 Q'm
Density 7.60 kg/dm?
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