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A Study on the On-Board Measuring System of Track Circuit for Improving of Maintenance Efficiency on HSL
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ABSTRACT
This paper introduces the analysis criteria of on-board measuring system of track circuit for improving

maintenance efficiency on HSL. In Korea, as there is no direction for utilizing the track circuit
measuring signal collected from on-board measuring system in the on-site maintenance and also there
are no analysis criteria for decision of signal abnormality, this paper compared measured continuous
information signal level with on-site track circuit characteristic. Also, the reference value of ballast
leakage resistance and leakage conductance, which is the cause of signal level attenuation for each
frequency of track circuit, has been presented and the maximum and minimum impedance value of
capacitor for each frequency has been measured. Based on this, we shall provide track circuit
attenuation property criteria for consistent maintenance on HSL. Though the measured data of sensor
is normal voltage in the UVR of the track circuit, in case it is moved to the UVE, it is different with
values of site as the shorted voltage value by the wheel axle is measured. In order to improve these

problems, the analysis criteria of short circuit current level have been reviewed.
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Tab.1 Track's environmental comparison of France and Korea

m>~

Item France Korea
Power Frequency 50Hz 60Hz
Carrier Frequency 1700Hz,2000Hz,2300Hz,2600Hz | 2040Hz,2400Hz,2760Hz,3120Hz
Compensation Capacitance 22uF 25uF
A kind of sleeper(Tie) Twin block Mono block
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Fig.3 Measuring point of UVE and UVR on the track circuit
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Tab.2 Track's electrical Factors of UM71C in Korea

|

Carrier Frequency | R(Q/km) |L(mH/km)| G(S/km) | C(nF/km)

2040Hz 1.362 1.3172 1/2739 364.36
2400Hz 1.5 1.309 1/2250 359
2760z 1.648 1.3048 1/1913 356.86

3120Hz 1.756 1.3044 1/1743 356.56
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Tab.3 Characters of TC0844A and TC0848

o UVE(V) UVR(V) quantity of | length of
Track Circuit - - .
min max min max |capacitor[EA]| track[m]
TCO844A 1.9 2.81 0.87 1.73 15 1,028
TC0848 3.16 4.69 0.86 2 16 1,425
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Tab.4 Results of the comparison about level and character

Track Circuit | UVE(V) UVR(V) quantity of
capacitor[EA]
TCO844A 2.8 1.6 non—analysis
TC0848 4.4 1.9 16
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Tab.5 Characters of TC0808 and TC0814

Track Cireuit UVE(V) UVR(V) quantity of | length of
min max min max |capacitor[EA]| track[m]
TC0808 2.38 3.59 0.83 1.9 22 1,476
TCO0814 3.22 4.79 0.8 1.9 16 1,473
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Fig.11 Attenuations of Continuous level between clear day and rainy day

Tab.6 Results of the comparison about level and character

L UVE(V) UVR(V) quantity of
Track Circuit clear | rainy | clear | rainy | capacitor[EA]
TC0808 2.8 2.6 1.7 1.5 non—analysis
TCO0814 4.6 4.4 1.8 1.7 16
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Fig.12 Continuous level of turnout area on the HSL



Tab.7 Characters of TC0448A, TC0456B and TCO0456A

Track Cireuit UVE(V) UVR(V) quar}tity of | length of
min max min max |capacitor[EA]| track[m]
TCO0448A 2.29 3.76 1.53 2.94 3 436
TC0456B 1.55 2.57 1.23 2.19 3 293
TCO0456A 2.203 3.074 0.989 1.899 7 777
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