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Induced Voltages on Telecommunication Lines Due to
AC High-Speed Electrified Railway System
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Abstract

This paper analyzed the induced voltages on a telecommunication line due to high-speed a.c. electrified railway
system. The induced voliages were measured by domestic regulation. 2 test lines with 2 km length were installed near
railway in parallel to compare the influence for distance from disturbing line. The analysis was made on the induced
voltages with the distance from railway, line length, and the different earthing point, and also on the waveform and
spectrum distributions. The statistical induced voltages for the time for a day and dates was analyzed.
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Fig. 1. Configuration of the electrified railway system
with AT feeding system.
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Fig. 2. Test configuration for induced voltage measu-
rement,
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Fig. 3. Induced voltage with distances between rail and
telecommunication lines.
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Fig. 4. Induced voltage for location of earth terminal.
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Fig. 5. Test configuration to measure the induced vol-
tage when the eath terminals are closely lo-
cated to the rail.
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Fig. 6. Induced voltage when earthing terminals are
closely located to the rail.
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Fig. 7. Examples of induced voltage waveform and
harmenic.
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Fig. 8. Statistical results of longitudinal induced vol-
tage for date.

o o 9 o 9 2o o 2o 9 o o O
[= B e U S N Vs S Ve S s S« T o S
- - = £ = = 2 - 2 2 &8
t t t t t t t i 1 t i t
@ O ~- o mw T b ©w ~ ©® & O
s = -~ = £ = =2 2 = 2 2 K
—~— 5 =2 g o E g g B B El
g g #oeteB 2ok g ooy

2% 0. QeI ARAREAL
Fig. 9. Statistical results of longitudinal noise voltages
for date and time.

I% 97 99 A7t o2 AoiA -S4
A5 % Faghe] H3lE Hal Ao 8
Aol AAHCE & e HolT YX, 2F 2
A7 7 B ZhE Rol th of7)olA HAa
T Hoigke Zpol= oF 254 o]AHS BHyTh

33, °EH%9@ﬂQ

twg —7} St e g9 4 m A
&S Y A9 M%mw 27 4 Zo
EEE L L ER PR =
& 2A3k0] wa Fi49) ﬂol oI e B
o 3 AFAVE HE e} G4 Bl A7

ge} Waksh) o Ee) Uehbks @o)

:;

A&AA G BA AR2AAY FEAL £4

Na 0IFAUE WBHLUE REHS(L)

/ 1000m 43}

(a) AN FEAG
(a) Longitudinal voltage

(a¥) 000X Ao BHANHEUR KEBS(PIF)

6000 O
0 . /1000m L7
4005 I - <

500m 3

(b) AtHA =2
(b) Longitudinal noise voltage
J8 10 A8 Azste] By Age BE =AY
Fig. 10. Example of induced voltage with exposed le-
ngth in parallel.
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