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Analysis of Return Current Effect for Track Circuit on Ho-Nam
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ABSTRACT

Depending on the operating characteristics, track circuit is installed for the purpose of direct or indirect control
of the signal device, point switch machine and other security device. These are mainly used for train detection,
transmission of information, broken rail detection and transmission of return current. Especially, the return current
is related to signal system, power system and catenary line, and track circuit systems. It is one of the most
important component shall be dealt for the safety of track side staff and for the protection of railway-related
electrical system according to electrification. Therefore, an accurate analysis of the return current is needed to
prevent the return current unbalance and the system induced disorder and failure due to an over current
condition. Also, if the malfunction occurred by the return current harmonics, it can cause problems including
train operation interruption. In this paper, we presented measurement and analysis method at return current and

it’s harmonics by high speed train operation on the honam high speed line.
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Fig. 1. Test block diagram of return current and
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Fig. 2. Measured photo of return current and harmonic
frequency
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Table. 1. Harmonic limits of track circuit frequency

Track circuit frequency |2040Hz|2400Hz |2760Hz |3120Hz

Harmonic frequency
of central band(F0)

Harmonic frequency
of side band(FO+25Hz)

228mA [ 192mA | 156mA | 121mA

80mA | 60mA | 52mA | 45mA

3120Hz)‘ﬂi FAFIe) 294 F0+25Hz) ol
A 248 nEsb} £ 19 AEsZ Fued s
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3.1.1 170km/h 28A| AMFF 52D}
A2t Akl o 23], vk o 13],
% 33] AAARE A3 °ml 131%& A7
ZWUMI el ool E 2 H 29 3, 4, 59
vebislcl A% AR AﬂJﬂS 54—‘%— #d
oA SAH AN [ SAS I3 FeEA £ 2
2 8] 3, 4, 5904 HolFRo] 295 HldellA &
A= 3o ol A9 FAdTE & 5 ik
Az} YT OE 170km/h SEZ 348 uf

E 2. 170km/h 3 A AAF A A3
Table. 2. Return current measured value in 170km/h
operation

Measured value
Item Criteria Result
T1 T2
Maximum | 333.5A | 108.8A | Accept
First
(Normal) 0.04% | 0.44%
Imbalance Accept
(0.13A) | (0.48A)
z
=) Maximum | 334.9A | 121.3A | Accept
2 | Second
£ | Normal) 0.06% | 0.49%
a Imbalance Accept
2 (0.2A) [(0.59A)
Maximum | 257.3A | 86.3A | Accept
Third
(Abnormal) 0.05% | 0.42%
Imbalance Accept
(0.12A) | (0.36A)
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Fig. 3. The first return current measured value
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Fig. 4. The second return current measured value
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Fig. 5. The third return current measured value
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Table. 3. Return current measured value in 270km/h
operation

E 4. A7 229} 13 SAAIH170km/h, 82 del)
Table. 4. The first return current harmonic frequency
measured value

L Measured value L Measured value
Item Criteria T1 ™ Result Item Criteria T ™ Result
. 2040Hz < 228mA | 10.8mA | 22.0mA |Accept
. M 204.4A | 105.8A —
Firgt | Maximum | 20 03.8A | Accept 2040+25Hz | = 80mA | 13.6mA | 5.7mA | Accept
(Abnormal) 0.04% | 0.45% 2040-25Hz < 80mA 7.5mA | 6.0mA |Accept
Imbalance Accept
- (0.08A) | (0.47A) 2400Hz < 192mA | 159mA | 7.6mA |Accept
& <
2 Maximum | 72.1A | 277.6A | Accept 2400+25Hz | < 60mA | 20.9mA | 2.7mA |Accept
2 | Second 2400-25Hz < 60mA 82mA | 2.3mA |Accept
2 | (Normal) 0.13% | 0.57% 2760Hz < 156mA 9.8mA | 14.6mA |Accept
=] Imbalance Accept
e (0.09A) | (1.58A) 2760+25Hz | < 52mA | 24.2mA | 4.9mA | Accept
. Maximum | 239.3A | 129.3A | Accept 2760-25Hz < 52mA 72mA | 4.8mA |Accept
Third 3120Hz < 12ImA | 12.5mA | 7.3mA |Accept
(Normal) 0.05% | 0.81% 3120+25Hz | < 45mA 9.9mA | 4.4mA |Accept
Imbalance Accept
(0.12A) | (1.05A) 3120-25Hz < 45mA | 12.4mA | 3.5mA |Accept

a8 6. AT 13] A
Fig. 6. The first return current measured value

a8 7. AR 23] A
Fig. 7. The second return current measured value

28l 8. TAF 338 294
Fig. 8. The third return current measured value
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Table. 5. The second return current harmonic frequency
measured value

Measured value

Item Criteria T1 ™ Result
2040Hz < 228mA | 17.9mA | 21.0mA |Accept
2040+25Hz | < 80mA | 14.2mA 5.6mA | Accept
2040-25Hz < 80mA | 20.ImA 6.2mA | Accept
2400Hz < 192mA | 16.5mA 6.9mA | Accept
2400+25Hz | < 60mA | 12.5mA 3.0mA | Accept
2400-25Hz < 60mA | 12.0mA 3.4mA | Accept

2760Hz < 156mA | 19.0mA | 13.1mA |Accept

2760+25Hz | < 52mA | 11.6mA | 3.5mA |Accept
2760-25Hz < 52mA | 102mA | 4.3mA | Accept
3120Hz < 12ImA | 153mA | 7.7mA |Accept
3120+25Hz | < 45mA | 139mA | 3.5mA |Accept
3120-25Hz < 45mA 7.6mA | 2.6mA | Accept

F 6. AT 253} 33 S 170km/h, ¥ el
Table. 6. The third return current harmonic frequency
measured value

L. Measured value

Item Criteria T1 ™ Result
2040Hz < 228mA 8.8mA | 22.0mA |Accept
2040+25Hz | < 80mA | 17.1mA 4.9mA | Accept
2040-25Hz < 80mA | 14.0mA 5.9mA | Accept
2400Hz < 192mA | 14.2mA 4.9mA | Accept
2400+25Hz | < 60mA | 15.9mA 2.3mA | Accept
2400-25Hz < 60mA | 11.7mA 1.5mA | Accept
2760Hz < 156mA | 109mA | 13.6mA |Accept
2760+25Hz | < 52mA 6.4mA 4.7mA | Accept
2760-25Hz < 52mA | 139mA 3.6mA | Accept
3120Hz < 121mA | 13.6mA 5.1mA | Accept
3120+25Hz | < 45mA 8.5mA 2.4mA | Accept
3120-25Hz < 45mA 9.1mA 2.8mA | Accept
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Table. 7. The first return current harmonic frequency
measured value

L. Measured value

Item Criteria T1 ™ Result
2040Hz < 228mA | 19.1mA | 21.5mA |Accept
2040+25Hz | < 80mA 5.6mA | 5.2mA | Accept
2040-25Hz < 80mA 7.4mA | 6.3mA | Accept
2400Hz < 192mA | 102mA | 4.7mA |Accept
2400+25Hz | < 60mA 9.8mA | 2.0mA |Accept
2400-25Hz < 60mA 5.5mA 1.8mA | Accept
2760Hz < 156mA | 14.0mA | 13.1mA |Accept
2760+25Hz | < 52mA 52mA | 3.8mA |Accept
2760-25Hz < 52mA 7.6mA | 4.4mA | Accept
3120Hz < 12ImA | 16.0mA | 0.6mA |Accept
3120+25Hz | < 45mA 9.3mA | 3.2mA | Accept
3120-25Hz < 45mA | 11.7mA | 2.0mA |Accept

¥ 8. AAAR 3x5} 23] 1247"4/]{27Okm/h z%xhhq])
Table. 8. The second return current harmonic frequency
measured value

L. Measured value
Item Criteria T1 ™ Result
2040Hz | < 228mA| 11.5mA | 52.1mA | Accept
2040+25Hz | < 80mA | 6.7mA 9.6mA | Accept
2040-25Hz | < 80mA | 5.7mA | 25.8mA | Accept
2400Hz | < 192mA| 11.8mA | 17.6mA | Accept
2400+25Hz | < 60mA | 4.0mA | 23.9mA |Accept
2400-25Hz | < 60mA | 11.6mA | 6.8mA | Accept
2760Hz | < 156mA | 16.8mA | 26.2mA | Accept
2760+25Hz | < 52mA | 52mA | 10.2mA |Accept
2760-25Hz | < 52mA | 4.5mA | 19.0mA |Accept
3120Hz | < 121mA| 11.1mA | 15.2mA | Accept
3120+25Hz | < 45mA | 9.0mA | 15.5mA | Accept
3120-25Hz | < 45mA | 4.7mA 7.0mA | Accept
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Fig. 9. The second return current harmonic frequency
measured value graph
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Table. 9. The third return current harmonic frequency
measured value

L. Measured value

Item Criteria T1 ™ Result
2040Hz < 228mA| 8.1mA | 21.2mA |Accept
2040+25Hz | < 80mA | 10.2mA | 6.7mA |Accept
2040-25Hz | < 80mA | 6.lmA 5.7mA | Accept
2400Hz | < 192mA| 12.6mA | 54mA |Accept
2400+25Hz | < 60mA | 8.6mA 3.8mA | Accept
2400-25Hz | < 60mA | 6.6mA 4.0mA | Accept
2760Hz < 156mA | 14.3mA | 12.3mA |Accept
2760+25Hz | < 52mA | 12.6mA | 3.7mA |Accept
2760-25Hz | < 52mA | 7.3mA 4.0mA | Accept
3120Hz < 121mA | 17.2mA | 21.4mA | Accept
3120+25Hz | < 45mA | 12.5mA | 13.0mA |Accept
3120-25Hz | < 45mA | 7.8mA 8.2mA | Accept

www.dbpia.co.kr



=i 259 e e IdusAr A2 AAAF 9T B4

N.Ed B Zlo]et.

Armekdrel] 23] AHEAY Aol das & References
T 9= N eAle] A A EASAES 5
sslo] A|AES] AAS Fglsfodo) gt} o]z]3t [1] J.-H. Baek, “Analysis of harmonic frequency
Aol g Rolga] A7|HAE F7lolA] AE 22k 2 for return current on the track circuit in
sjo]| ue} FA=EE= AT A3 AAAF 2= electrical railway system,” in J. KIEE, vol. 61,
ghol| of3f A== ARFIpel S E e no. 5, pp. 698-704, 2012.
7] gelalr] 913 Ax3| 2 123} ]l Age] 87 [2] J-H. Baek, Y.-K. Kim, S.-C. Oh, H.-J. Jo,
o}l AE3 R x| 27 ue} A7 o= and K.-M. Lee, “Analysis of return current for
v w5 ol AMEEE Al 2] 8- HAARAF rolling stock operation on electrical railroads,”
AlgellA] A1 7159 430AS JE A} #1529 J. Academia-Ind. Technol., vol. 12, no. 9, pp.
FAAF Bl F AT 10%0144al -5 4112-4118, 2011.
Axs| 2o AxE Aol B A)x® A =9 [3] Korea railroad research institute, Development
Wk = glck of ICT-based technologies for safety and

B =tol|A] AAIRE AT A3 Ag 244 efficiency of railway operation report 2 year,
Aol vt AAp w Heigte] 430A 2012.
o AR I vx)7] white] =3 Rel| FFE wH|A| [4] K.-M. Lee, K.-H. Shin, D.-H. Shin, and J.-H.
oro-o- eldt = 9lodrh AAAF =2} oJske] A Lee, “Study on the speed control code design
S A= 2E sk ARl 9sle] whAlsh for fixed block TCS,” J. Korean Soc. Railway,
23} ARo] e Beo] AAls Esle] ¢l vol. 15, no. 1, pp. 37-41, 2012.
A8 2ol S v A A o] A==} Bats) [5]  G-Y. Kim, J-H. Baek, Y.-S. Song, S.-C. Oh,
= dilo] WAk 5] 9lu) wlelbA] o)elgl A Y-K. Kim, and E.-K. Chae, “Laser
s A olely] 918 AR e dek + radar-based railroad crossing detection device
A AglE WA Q] JuHls EuE giilew developed for crossing security device
HAAAF 2295 Sk A1Y AAE 2 7 integration,” J. KICS, vol. 38C, no. 5, pp.
2e) Apgstaela] @3t Abels ul e B 471478, 2013,
= AR 72T Ao 2Azke] T 1614 AA [6] D.-H. Shin, J.-H. Back, H.-Y. Choi, and Y.-K.
g ARAE 298] eok7] wliell A3k 2 Kim, “Functional testing of level crossing
2S A F Qdslnk st AAAF x2a) A obstruction detecting system using laser radar
o Zxuof gloiA] theksl A F A FE sensor,” J. KICS, vol. 39A, no. 3, pp. 307-
A T& 2T A5, FEI AR AL B 315, 2014.
o] ozl FghH o7 2t e vkt 23 [71 G.-Y. Kim, I.-H. Baek, Y.-S. Song, and Y.-K.
H 3237} vlwd Z ASd= v FulrolA] = Kim, “Design of obstacle detection system
o]z A|&HAIZE o] AAES|] HPA AHE & using laser radar for railroad level crossings,”
Ao} gl in Proc. KICS, vol. 50, pp. 148-149, 2013.

E =2 AAAF 2 AR 2236l 23t 4 [8] Y.-H. Kim and W.-S. Choi, “Analysis of
L3720 fxA el A ~®] yARS- oukelr] 9] = operational issues for ICT-based On-Board
A g FA A W olEt AlA| el AlgAE train control system,” J. Korean Soc. Railway,

2 upom APPe Fsisich S 2l A4 vol. 14, no. 6, pp. 575-583, 2011.
He A ool S e Awswd da
7

AAF 2 FAAF T} ARE dslelof
|

1115

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’17-05 Vol.42 No.05

8 = & (Jong-hyen Baek)

19951 29 1 A B Ao
A £4

199749 2 BgErled
Wyl 2 ~gsla) it

20091 84 : B w7}
Egdagsty) uba}

19973 19~8A)] : = =7
AT A

<FAEol drjAle], A AIAE, dApAle]

1116

www.dbpia.co.kr



	고속열차 운행에 따른 호남고속철도 궤도회로 귀선전류 영향 분석
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 호남고속철도 귀선전류 및 귀선전류 고조파 측정방법 및 기준
	Ⅲ. 귀선전류와 귀선전류 고조파 측정결과 및 분석
	Ⅳ. 결론
	References


