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Steady-state electromagnetic field and electrodynamic analysis of dry-type air-core reactor
based on field-circuit coupling

GAN Yuan', BAI Rui', ZHANG Qi?
(1. Liaoning University of Technology, Jinzhou 121001, China; 2. Linghai Kecheng Electric Co., Ltd., Linghai 121200, China)

Abstract: Dry-type air-core reactor has the obvious advantages of good linearity, convenient maintenance,
non-flammability and non-pollution. It is a reactive power compensation device widely used in long-distance transmission
lines. Its operation directly affects the transmission quality of power grid. In this paper, the field-circuit coupling analysis
model of dry-type air-core series reactor is established by using finite element analysis software. The distribution of
magnetic field, electric field and internal electrodynamic force between turns of the reactor is analyzed and studied by
steady-state solution. The distribution law of internal magnetic field, electric field and internal electrodynamic force of
dry-type air-core reactor is given. The work in this paper provides a good reference for the optimal design of reactor and
the reasonable selection of insulation materials.
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Table 2 Encapsulation parameters of reactor
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Fig. 1 Finite element model
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Fig. 3 Details of local mesh generation
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Fig. 5 Flux density distribution nephogram
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Fig. 6 Magnetic force line distribution map
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Fig. 7 Upper electrodynamic force vector diagram
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Fig. 8 Central electromotive force vector diagram
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Fig. 9 Lower electromotive force vector diagram
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Table 3 Amplitude-directional steady-state resultant

force of each layer winding
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1 615.651 7 59.743
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3 387.061 9 -17.387
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6 120.219 12 -175.090
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Fig. 10 Two-dimensional model of encapsulation

Vi

z.éﬂl

S
‘I’gﬁ"
)

"
O

]
&

AV
)

P
AVETEY,

;")"Aﬂ

<>

v
4&&%‘
R
LAY,
i
)
2\

AN
VAT ST ATAY,
4t A":“h R
V4
A T,
A‘#‘.’A‘
i
K]
)

IS

N
%V‘V
By
R
R

Vo
=1
&

SN

va¥,

N

iy
AN

A,
)
A5
AN LT AN
T
WA WY

¥ LTAN
ATANATAN
=
o
VA
A,
‘a

AT

7%
V¥

el
N

L7
20
VA
NS
Ay

A,

\]
LA

A

I

AR

e *3 *‘
L~

£

W

PAY;

A
AR
FAVAY AN

VAV
A0
A K,
Sis
Ay
S
R
W Y
AYAY A
S
AW
:1'4‘5'4
AV AT EVAY,
R VAN TN AV ¥
<1
L
AN

,
&
S

S
;g
4
AY,
Vi
)

A
NS
VS
56
i‘h

!
Fi

SVAY)
a.".%h

2F,
O
AV,

A i

B 11 Mg s
Fig. 11 Mesh generation
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