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Analysis of ELF Magnetic Field Reduction Ratio on Passive Loop Using
Scale Down Model of Transmission Line
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Abstract

In this research magnetic field reduction effect of each passive loop was analyzed by using the scale down models
of transmission lines. This paper examined magnetic field reduction effect of the passive loop that will be applied to
actual facility through the experiment, which is about double vertical transmission line and horizontal transmission
line. Consequently, by confirming the fact that magnetic field reduction effect can be obtained to 50 % by passive
loop without reactive compensation, we insured technology about application of passive loop. And the case of 3 turns
of loop showed two times reduction effect than that of 1 turns of loop in reducing magnetic field. Vertical passive
loop is more efficient than horizontal passive loop in the aspect of reducing magnetic field on double vertical
transmission lines. What is more, vertical passive loop showed good effect of reducing magnetic field in a far distance
as well as in a short distance.
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Fig. 1. Cross section of transmission line adopting pa-
ssive loop.
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(a) Installation of horizontal passive loop
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(b) Installation of vertical passive loop
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Fig. 4. Installation of passive loop.
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Fig. 5. Figure of EMDEX 1.

# 1. EMDEX 1 &4
Table 1. Specification of EMDEX 1II.

EMDEX II

Specification
Magnetic Field

Dimension 16.8%6.6x3.8 cm
Weight 341 g
Frequency Range 40~800 Hz
Measurement Method True RMS
Temperature Range 0~60 °C
Field Range 0.1~3000 mG
Resolution 0.1 mG
Accuracy 1 %
Max. Sampling Rate 155
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Table 2. Phase current of scale down transmission

line.

A TE # 38 A% #2 34 AF
AN 51.2A 47.0A
B 48.6A 504A
c 48.0A SLOA
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Fig. 6. Horizontal passive loop of scale down double
vertical transmission line.
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Table 3. Magnetic field according to turn number of
passive loop.

LOOP A GRS §)(mG

8E 1y | TRINO

TE 2x |2z %

RO | o 5| 27 0PN cLOSE | &

W | @

1

9,

TURN 0.0083 0.025710.058| 4.6 | 71.6 | 544 |24 %
3

0.024910.15930.175{ 7.7 | 74 | 428 |42 %

TURN

Vge) AVG A BES ol ASE BAY

& T B8 24 AzdA 59 £
sel 2A A% AR B0l
2e QAL oy FolqH
AN E 2818 Aol 45 Rz HAA

o FolAE Aol ASS ¥ & U
MEZ Double 2 £+= ET

Double 2| #F FiL B9e 74
2, A= At 2AY A7F 3 4
AR 7% 5 FLEO A345¢
gk 2e} 2814 RS AAHol HuE 5
FZo) vja) A7} gt s 29le] "ok Al
s I8 83 2o T 9ol 1 3 | A

500 3.50 2.00 1.25 0.60 0.00 -0.60 -1.25 -2.00 -3.50 -5.00
£33 [m]

(@ FZ f7d B A7 B0 §)
(a) Comparison of magnetic field according to existence of
passive loop(l turn)

80

80 P

— &0 / \ —+no Loop
o / \ —&—Loop

% / NN

B £ AL N\

» / Vd BN

500 350 200 1.25 0.60 0.00 -0.60 -1.25 -2.00 -3.50 -5.00
Z3AE [m]
(b) 2= 47 B2 A1 WG 1)
(b) Comparison of magnetic field according to existence of
passive loop(3 turn)

50.00
45.00 p g, —+ 1TURN(%) |
a0 S o |-sTURNG) |

o 7 ~

ESI].I]U / \u,

7
va | L
A A |9

500 3.50 2.00 1.25 0.60 0.00 -0.60 -1.25 -2.00 -3.50 -5.00
3 [m]

(c) A7 AZE& WL
(c) Comparison of magnetic field reduction ratio
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Fig. 7. Magnetic field reduction ratio of horizontal pa-
ssive loop of double vertical transmission line.
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Table 4. Electrical parameter of passive loop according
to turn number.
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Fig. 9. Magnetic field reduction ratio of vertical pa-
ssive loop of double vertical transmission line.
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Fig. 10. One-side vertical passive loop of scale down
double vertical transmission line.
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to turn number.
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Fig. 11. Magnetic field reduction ratio of one-side pa-
ssive loop of double vertical transmission line.
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(c) Comparison of magnetic field reduction ratio
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Fig. 13. Magnetic field reduction ratio of horizontal
passive loop of flat transmission line.
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