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Research on Electromagnetic Shielding Scheme for Indoor Air-core

Reactor Based on Multi-parameter Variable Optimization
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Abstract: The magnetic leakage from an indoor air-core reactor leads to problems such as serious nearby electro-
magnetic pollution and heat generation by metal equipment. To solve these problems, based on the ANSYS finite ele-
ment simulation platform, the indoor air-core reactor and its surrounding ancillary facilities and building structure of a
500 kV substation are modeled in three dimensions, and the building roof is equipped with a shielding plate. Through
the optimization analysis of shielding materials, thickness and gap width, a scheme is formulated to improve the electro-
magnetic environment surrounding the indoor reactor. Simulation results show that the magnetic induction intensity of the
steel structure can be effectively reduced by adding a shielding plate which is overlapped by 3 mm thick aluminum
plates above the steel beam. The temperature change of the reactor during its operation meets the insulation heat resis-

tance requirement for the air-core reactor. The edge section temperature of the shielding device is higher, with a peak of
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53.26 °C. The average temperature of surrounding buildings and
facilities increases by about 5-10 “C, which meets the require-
ments of safe operation.

Keywords: Indoor air-core reactor; finite element simula-
tion; shielding device; magnetic induction intensity; tempera-

ture field
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Tab. 1 Parameters of reactor model
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Fig. 1 Simulation model of indoor substation

EASESE I, B SR R AL R AR R
A [ A% ) 23 E, (15 B 58 B i RO Ak B A F)
HL LA A B 7 23 A, DT R O i — 25 23 B, 9
il B2 37 7 HLAR BERFE B ds

TR 5 3 015 X J] R PR B A e B

(1) ZANHEIRBE TR 40 °C, PN A OB
LR 5 )Z 2 18] L 5 A L B A = T8 00 4 A
BEXIH 40 C,

(2)BUEE NN 1.5 m/s, HLHT & 22 M 314
O A S A R R TR 0,

AR b 5 i e i R O BT AR B A R
LAt IR SR, A BEAARRRE R 3 A S ANSYS Work-
bench *F- 5 11 Icepak LA 4K 4 8 T 00 13 0 i1

TR SR, I AR A0 B R HEA T 1) A% )
g3 BRSBTS

(1)7E Cabinet "5 & 1155 DX BB T %4 L34
REMESH

(2)7E Blocks X JUa At CAD Object # 14
BEAE MR VAR

(3) R JUATA5E 2L R A7 R0 A% B TT S RY | A /)N
SRR E, AN Assembly 41k HE P A A A FN
7 R ) R RS, 0 A A B0 A A P A S B

(4) VL Solver KM in S, LK, J5 AL IS
) P A O FL BT A AR AR 1Y) 5 e T B T AL S 43 A1

3 WHTERERSH

Ry SRR AR L A A BB RG  % s 5 R 1Y) s
Wi, AR SRR o — 21 = AR e P B L R A
FFEATAE B A P 2 S5 R 1 RS N 3R 2 B A
WE 2 fin, Hr mpids A B.C =M Rk
P40 )4 B 80 £.0° kA (80 £ 120° kA .80 £ —120° kA
{1 FEL3E Al
R2 REEREHMEERRS

Tab. 2 Model dimensions of building structure
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Fig. 2 Model of three-phase reactor and its

surrounding building structure
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Fig. 3 Magnetic induction intensity of steel plate with

shielding plate of different materials
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Tab. 3 Simulation temperature and price of shielding

plate of different materials
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Fig. 4 Positions of six points on upper surface of

steel plate
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Tab. 4 Values of magnetic induction intensity at six
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Fig. 6 Magnetic lines of force on section of

reactor group
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Fig. 7 Magnetic field distribution in reactor group and

building structure
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Fig. 8 Temperature distribution in reactor group and

building structure
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Tab. 6 Comparison of temperature of main components

before and after installing shielding device
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Tab. 7 Temperature values of reactor body and

surrounding building materials
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Fig. 9 Nephogram of temperature distribution in

shielding plate
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