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Research for magnetic shielding effect of 3-phase air core reactor in substation

by using different materials
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Abstract: In order to research the magnetic field interference on cables nearby 3-phase air core reactor and the shielding
effect of different materials, this paper analyses the influence of high conductivity materials and high permeability ma-
terials on spatial magnetic field on the basis of 3D electromagnetic field simulation model. Then the influence mecha-
nisms are expounded. Furthermore, the induced voltages in different shielding measures are calculated and discussed
basing on magnetic vector potential obtained from the finite element simulation results. The results show that, for the
shielding of high permeability materials, good shielding effect can be achieved only by connecting 3 phases shield to-
gether. Moreover, a large number of magnetic leakages on the edge of shield may aggravate the magnetic field inter-
ference in surrounding areas. Therefore, the distribution of onsite cables in substation needs to be considered when
applying high permeability 3-phase connection shielding.
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Figure 1 Design drawing of air core reactor(Unit:m)
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Figure 3 Magnetic field distribution of 3-phase reactor
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Figure 4 Magnetic field distribution at 1 m under reactor
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Figure 5 Secondary cable near reactor




%36 B 4 W

TESEHE 45 R TR RERE S A8 o sl P = 250 H L4 0 T D 1) o IR DT 5 153

AR ZE 0% 1.2 BN H R 4 51 oh 24. 81,
11.88 V., £ 1 i FHPLATIET F. 25 W 8 5 ®
5, PRI B JER N B R T P H

2 =0 HPUAR R Bk S o Hr

2.1 5l #3590

B BRI R A D v R S R i T SRR R
I T & RGBS Y . SR T B G BB
(R NIV ER R A p SRS =IC R 7 A S R R A=
SHAE R AR R, A 1 ) 27 1) DLIK B ik AL
A SRR ROR B AN 6 Ca) B 7R o 7R I AR
Gy R v R S S5 5 A R A T AR A I B
Ui T 51 K 55 A58 395 A0 B B 1 5 AR B8 20 St 1
G o AT 35 30 57 e A9 28021 o o S A ORL R TS A
Kl 6 (bR,

Sl N

(IIL

(a) o5 G 5 5B R (b R S bR

B 6 R ERRETE
Figure 6 Schematic diagram of different materials
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Figure 7 Magnetic field distribution at 1m under

reactor by shielding
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