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Environmental Effect Analysis of Electromagnetic Induction
in Express Electric Railway
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Abstract

The Electromagnetic Interference could ocour due to power line on the telecommunication service. The Countermeasure
is practised by legal law. Various affecting factors are described in the law. In this paper, an effect by pipeline especially
in the ground, power feeding plant, and curved railway sector is analyzed as environmental factors which are not included
in the law. By the practical measurement, it appears that the measured voltages on the spots with underground pipeline
are grouped into lower voltage level, induced voltage tends to be high near power feeding plant, and also in the curved
railway line. These analytical results can be meaningly considered in the application of countermeasure.

Keywords : electromagnetic field, induced voltage, pipeline, power feeding plant, curved railway
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Fig. 1. 13 Measurement places of Honam-Line
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Fig. 2. Photographed measurement site with affecting elements
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Fig. 3. The circuit composition of induction measurement
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Table 1. The induced voltage list of Honam-Line measurements

1 [ Hodg | 112 11.8] 11.6] 11.5] 105 104
2 [ dqA="F | 137 140 136 135

3 [A%9x] 182]197] 183] 167

4 [=237% | 145] 150 145] 140

5 [Adage| 207 23.2[ 21.0[ 199( 19.7] 19.6|
6 | QAR5 | 137 14.1] 137] 136] 134

7 #3733 81 84] 80 78
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9 [#Fed| 94 98 94] 93] ai

10 [gAdg | 14 12.0] 11.6] 11.3] 11.3]
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-1 332 | 27 24 27| 27] 23] 2]
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Fig. 4. The induced voltage level distribution of Honam-Line
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Table 2. The distribution of environmental factors
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Table 3. The distribution of environmental factors
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Table 5. Power feeding planteEffects by variable croups

6 | = 0

7 | AAES 207 O 0.14 O
8 | B¥Ed 160 O 0.27

9 | BF%A 81| O 112

10 | A HA 182 O 3.00 O
11 | 358 9.4 0

12 | g3 137

13 | 354 19.2 O
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Fig. 5. Characteristics away from Power-Feeding plant
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