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Analysis and Optimization of Unloading Control Based on Locomotive Speed Signal
XUE Bingjie, XU Yakun, ZHAO Fang
(CRRC Yongji Electric Co.,Ltd., Xi’ an 710016, Shaanxi, China)

Abstract: Abnormal unloading is one of the common operating faults of locomotives, which will cause loss
of traction, increase longitudinal impact, affect the life of the coupler, cause the voltage of the intermediate DC
bus to rise linearly, and even cause a series of faults such as overvoltage. Unusual unloading due to locomotive
speed disturbance is often difficult to locate and handle. Based on the abnormal unloading of the GCD-1000 AC
drive railcar in the bench test, the test data was used to analyze the cause of the abnormal unloading caused by the
locomotive speed disturbance. From the perspective of vehicle control, the optimization improvement measures of
the speed signal filtering and multi-speed signal synthesis judgment were proposed. The signal filtering algorithm
was added, and the control logic strategy was modified. The feasibility of the optimization scheme was verified by
simulation and experiment, which effectively reduced the failure rate and achieved the expected result. The
optimization scheme proposed has guiding significance for the analysis and solution of abnormal unloading faults
of locomotives.
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Fig.1 GCD-1000 rail car startup logic
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Fig.2 Frequency sweep test of traction system
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Fig.7 RC low-pass filter circuit
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Fig.9 Low-pass filter simulation waveforms
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