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Abstract: [Introduction] The purpose of this study is to explore the impact of the spatial magnetic field generated by nuclear fusion
devices on magnetic devices and to gain an in-depth understanding of the magnetic field shielding characteristics in a complex
electromagnetic environment. [Method] In the research process, the switch power supply and electronic transformer in the nuclear fusion
internal power supply system were selected as the specific research objects. By analyzing in detail the impact of the magnetic field on the
loss and the characteristic changes under different directions of the magnetic field, as well as by exploring the key factors affecting the
magnetic field shielding effectiveness and the application of different materials, the research objectives were achieved. [Result] The
results indicate that the loss of magnetic components significantly increases in a strong magnetic field environment, and the degree of
influence of different directions of magnetic fields on component characteristics varies. By comparing and analyzing the shielding effects

of different materials, it is found that materials with high conductivity and magnetic permeability have better application prospects in
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shielding design. Additionally, optimizing the shielding structure can further improve shielding effectiveness and reduce the impact of

magnetic fields on magnetic components. [Conclusion] By systematically analyzing the impact of strong magnetic fields on magnetic

components and the shielding effectiveness of nuclear fusion devices, key references are provided for testing the equipment's magnetic

field tolerance and verifying shielding design. Future work will focus on further optimizing shielding materials and structural design to

improve the stability and reliability of magnetic components in strong magnetic field environments.

Key words: spatial magnetic field; magnetic field shielding; magnetic components; shielding effectiveness; failure
2095-8676 © 2024 Energy China GEDI. Publishing services by Energy Observer Magazine Co., Ltd. on behalf of Energy China GEDI.

This is an open access article under the CC BY-NC license (https: //creativecommons.org/licenses/by-nc/4.0/).

0 5lF

B R AZ RE SR N 2Rk Y BRALRE IR, J2 4% [ 5a A
R R i e i, W AR R A AR ROT T AL
T TR R R SR R A A RS B TR e
Ay i A v A Bl 22 A AR RSl A 2 W) 2R oG 3, DA
PR B SR A8 S B0 ME ITER Ay ], >4 45 B9 11K L it 34
£ 15 mA B, 50 mT £ 7545 035 SHLAEHE R
o AL R R R AR ik 25 m”Y, i T A
%, J BRI A | 2 ) a2 Wy 25 i B 2R 0 2 2 IX Il
Yyl s i A

ML E R R B A T R e his )iz,
N JFOGHL IR LRI | AR L AR IR L Ak AR
AR LA . ISR S Rl RE S UK, %
FIRMET I R AR MR, 0 R G ] Eia AT,
A A 3R A 2 2 4 T A T Wi ) B PR R 2 —
M5 EE G2l TR D5 EAST R #, 725
TR ZH T 0F (IR A | il . N
PRRIN 48 45 ) 0 BTG S Lo Bseid . STk [4] gk

R FARFRAS S ) 37 10

(a) i)=&
B1 KOFLBSTE#HIKEE

Fig. 1 Large-caliber steady-state spatial magnetic field testing device
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Fig. 2 Analysis of output characteristics of switch power supply in external magnetic field environment
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Fig. 18 Characteristic output of magnetic field applied in direction 1 of transformer
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Fig. 19 Comparison between calculated and measured shielding
effectiveness of silicon steel cabinets of transformer located in

different magnetic field directions
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