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Abstract

High-speed electrified railways have a great development in China, and it poses great negative ef-
fect on electromagnetic environment along electrified railways including low frequency interfe-
rence and high frequency interference. In order to research the effect of low frequency interfe-
rence, current distributions of autotransformer (AT) power supply type are accurately calculated,
which is adopted in high-speed electrified railways. Inductance coupling and capacitance coupling
are extremely small because of AT type having many wonderful features, and resistance coupling
is needed to be calculated only when short-circuit fault happens. In order to research the effect of
high frequency interference, the electric sparks and the passive scattering interference are ana-
lyzed thoroughly in this paper. The switch electric sparks model is in detail analyzed to be used to
present approximately the electric sparks. The electric sparks are very complicated, and the pre-
cise description still remains to be further studied in a numerically exact way. The general analyt-
ical methods are given to calculate the passive scattering interference which is attributable to the
architectures of high-speed electrified railways. These conclusions obtained in this paper about
low frequency interference and high frequency interference can supply a foundation for further
researches of electromagnetic environment along high-speed electrified railways.
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Figure 1. Interferences of high-speed electrified railways
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Table 1. System resulting data of standard experiment
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Figure 2. AT power supply type
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Figure 5. Resistance coupling
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Figure 6. Equivalent circuit model of traction power supply system
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