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Compensation capacitor fault detection method in jointless track circuit
based on Levenberg-Marquardt algorithm and
generalized S-transform
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(School of Electronics and Information Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Transmission-line theory is used to study the impact on the short circuit current in the jointless railway track
circuit caused by the faulty compensation capacitor. Levenberg-Marquardt(L-M) algorithm is used to verify the validity
and adaptability of the regression model for the short circuit current. According to the operation principle of the cab signal,
the envelop of the induced voltage recorded in cab signal represents the short circuit current; its attenuation tendency is
removed through piecewise exponential fitting based on L-M algorithm. Secondly, Generalized S-transform(GST) is used
to compute the instantaneous frequency. Finally, based on the instantaneous frequency, location of the faulty capacitor is
determined. Experiment shows that due to the high time-frequency resolution of GST, the faulty capacitor is accurately
located. Because the data used are drawn from the cab signal, this method shortens the detection interval, reacts more
promptly and with lower cost and less impact on railway transportation than other current methods.
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Fig. 1 Structure diagram of jointless track circuit
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Fig. 2 Simulation result of short circuit current amplitude
envelope when capacitor C6 is in good condition

or has disconnection fault
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6 SEIIF (Experimental verification)
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Fig. 3 Flow chart of compensation capacitor fault decision
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Fig. 4 Envelope of induced voltage recorded by cab signal

and short circuit current representation model based

piecewise exponential fitting curve
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Table 1 Short circuit current representation model based fitting result and evaluation
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7 458 (Conclusion)
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