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Harmonic Frequency Analysis of Interlocking System
for Rolling Stock Operation in Electrical Railroads

Baek Jong Hyen', Kim Yong Kyu', Seh Chan Oh’', Lee Kang Mi'
and Hyun Jeong Jo'

'Korea Railroad Research Institute

Abstract  Electrical Railroads provide electric power, which can operate vehicles, via feeder wires. And the
supplied current returns to the transformer substation through lines and ground net. The used load current
depending on the operation of rail vehicles in the electric railway sections returns to the substation through a
track which is a return circuit. The load current contains harmonics because of the power conversion equipment
used in rolling stocks and such harmonic currents should not affect train control system. In this paper we
present the test result in order to verify that the harmonics produced by the operation of rail vehicles in the
newly built electric railway sections can affect interlocking systems. The test in question was performed in a
linking section that trackside equipment under railway operating conditions and interlocking are linked in order
to identify whether or not the interlocking fitted in a signal machine room can be affected by harmonics
according to railway operation.
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[Fig. 11 Configuration of Interlocking Harmonic Frequency
Measurement
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[Table 1] Measurement Points of Nopho IEC

e nel Test Point A4

TC9256C
Relay Rack®] Wo-B 1, 2 | CHI1
— Relay Rack
Relay(TC9256C) A5 FAEES) cH2
— HEA3 BARE  |92ARB 1,2
Az A3H7] 9203p A2 FARES cH3
— ABHA BARE  [92.C RA 5, 6(Point)
AN EA3B7] 9203f A BAEES) CH4
— JEA3] EARE  (92.C RA 11, 12(Frog)
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[Fig. 2] Measurement Points of Nopho IEC; (a) CHI :
Track Citcuit—Wo-B 1,2 (b) CH2 :
Interlocking, 92.A RB 1,2 (c) CH34 :
point—Interlocking, 92.C RA 5,6(Point), 11,12(Frog)

Relay—
Switch
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[Table 2] Measurement Points of Sin-Ulsan IEC
233 Test Point A4

TC8403B Relay Rack?] Vo-B 33, CHI

— Relay Rack 34

Relay(TC8430B) AEAH] EATEO] i

— A543 BAILE  [84.A RA 67, 68

Az ABH7] 8413p A=A EALEO| s

— AFAx] 2AIPE  |84.E RA 3, 4(Point)

M2AF7] 8413fF AEA2] EAIREO]

— A% ZAIRE  [84.E RA 9, 10(Frog) CH4

W

©
[O8 3] A4ty As7|AN AsHA 4 YA,
[Fig. 3] Measurement Points of Sin-Ulsan IEC (a) CHI :
Track Citcuit—Vo-B 33,34 (b) CH2 : Relay—
Interlocking, 84.A RA 67,68 (c) CH3,4 : Switch
point—Interlocking, 84.E RA 3,4(Point), 9,10(Frog)
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[322! 4] CH-1 Spectrum(KTX 7912 G2p); (2) G2} H]HH
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A ASA 248 Aeurgs Ao Do

[Fig. 4] CH-1 Spectrum(KTX 7912 Train); (a)Graph of
Voltage & Frequency Analysis in Train Occupy,
(b)Graph of Voltage & Frequency Analysis in
Train Non-Occupy

CH-2 Vrms(22.5~28.8Vrms)(Relay — 54}#], 92.A
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[Fig. 5] CH-2 Vrms(KTX 7912 Train); (a)Graph of Train
Non-Occupy(UP) &  Train  Occupy(Down),
(b)Graph of Voltage RMS in Train Non-Occupy
& Train Occupy
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[Fig. 6] CH-3 Spectrum(KTX 7902 Train); (a)Graph of
Voltage & Frequency Analysis in Train
Non-Occupy, (b)Graph of Voltage & Frequency
Analysis in Train Occupy

(b)
[a2! 7] CH-4 Spectrum(KTX 7902 &2P); (a)Ex} v AS
A ZAE AT} Sk T, () 9
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[Fig. 7] CH-4 Spectrum(KTX 7902 Train); (a)Graph of
Voltage & Frequency Analysis in Train Non-Occupy,
(b)Graph of Voltage & Frequency Analysis in
Train Occupy
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[Fig. 8] CH-1 Spectrum(KTX 7904 Train); (a)Graph of
Voltage & Frequency Analysis in Train
Non-Occupy, (b)Graph of Voltage & Frequency
Analysis in Train Occupy
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[T2! 9] CH-2 Vims(KTX 7902 &2P); (a) GA} H]ZHGA]
($het FaAlERDe =3 Tz, (b) 2w
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[Fig. 9] CH-2 Vrms(KTX 7902 Train); (a)Graph of Train
Non-Occupy(UP) &  Train  Occupy(Down),
(b)Graph of Voltage RMS in Train Non-Occupy
& Train Occupy
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[Fig. 10] CH-3 Spectrum(KTX 7906 Train); (a)Graph of
Voltage & Frequency Analysis in Train
Non-Occupy, (b)Graph of Voltage & Frequency
Analysis in Train Occupy



(b)

[322! 11] CH-4 Spectrum(KTX 7904 G2}); (a)F2} B H
A AR Aggn FueRs ad,
O ERES DU RS PRI
k- o

[Fig. 11] CH-4 Spectrum(KTX 7904 Train); (a)Graph of
Voltage & Frequency Analysis in Train
Non-Occupy, (b)Graph of Voltage & Frequency
Analysis in Train Occupy
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