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Abstract In order to analyze the magnetic shielding around L/F, the well-known ANSYS 5.3 S/W, 3-D magnetic
field analyzer, which uses finite element method was applied in.pla'te: typed shields, Calculation results show that the

optimum magnetic shield in L/F foundary could be obtained with multiplé shields consisting of the following two mag-

netic walls : the first wall from the magnetic source is the plate typed shield of électrical steel sheets of which L1 and

H1 are 2.7m and 3.5m, respectively, and the second one is that of high permeablhty material sheéts of Wthh L2 and

H2 are 2.9m and 3.5m, respectively.
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Fig. 2. 3-D FEM model of L/F machine.
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Table 1. Input data for the 3-D analysis.

components resistivity (2m) permeability
concrete wall 1.0x 10 1
graphite electrode 4.0x10°* 1
Mast 1.0x10°7 200
rubber cable 1.0x 10" 1
conduction wire 1.7x10°8 1
floor 1.0x1077 ’ 200
air 1.0x 10 1
permalloy 7.5%10°7 20000
silicon steel 45%x1077 1500
0 H1=3.1m, L1= vari.
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Fig. 3. Dependence of shielding effectiveness on the distance
from magnetic source (H1=3.1m).
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EM ANALYSIS OF LF WITHOUT INSULATING WALLS

Fig. 4. 3-D magnetic field distribution without magnetic
shields.
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Fig. 5. 3-D magnetic field distribution for L1=1.5m and H1=3.
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Table 2. Exposure limit of IRPA and shielding effectiveness goal.

Limit of exposure(G) Magnetic source(G) target of shielding effectiveness (dB)
Occupational 5 Max. 350 36
L1=21m, Hi=varn.
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Fig. 6. Dependence of shielding effectiveness on shield height,
H(L1=2.1m).
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Fig. 7. Magnetic potential contour lines along the X axis of
FEM model (L1=2.1m, H1=2.3m).
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Fig. 8. Magnetic potential contour lines along the X axis of
FEM model (L1=2.1m, H1 =3.9m).
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Fig. 9. Magnetic potential contour lines along the X axis of
FEM model. (without magnetic shields)

Twofold-Shield (L1 = 1.5m, H1=3.1m /f L2= vari. H2=3.1m)
50

—R—Cable

—e— Mast
—A— Electrode
45 |-
s /
a A

/

35 |-

Shielding effectiveness (dB)

30 L 1 1 1 i ] 1 1 Il
16 17 1.8 19 20 21 22 23 24 25 26

Distance (m)

Fig. 10. Dependence of shielding effectiveness on the distance
L2(L1=15m, HI1=H2=3.1m).
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Table 3. Shielding effectivness of plate-type shields.
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Twofold-shield (L1=2.7m, H1=3.5m / L2=vari., H2=3.5m)
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Fig. 11. Dependence of shielding effectiveness on the distance
L2(L1=2.7m, H1=H2=3.5m).
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case Before shielding(G) After shielding(G) Shielding effectiveness(dB)
Power cable 370 4.5 38
Mast 150 2.1 37
electrode 70 18 32
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