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Abstract

This paper presents exact Autotransformers(ATs)-fed AC electric Railroad system modeling using
constant current mode for locomotives. An AC electric railroad system is rapidly changing single-phase
load, and at a feeding substation, 3-phase electric power is transferred to paired directional single-phase
electric power. As the train moves along a section of line between two adjacent ATs. The proposed
AC electric railroad system modeling method considers the line self-impedances and mutual-impedances.
The constant current mode model objectives are to calculate the catenary and rail voltages with the
loop equation. When there are more than one train in the AC electric railroad system, the principle of
superposition applies and the only difference between the system analyses for one train.

Finally, this paper shows the general equation of an AC electric railroad system, and that equation
has no relation with trains number, trains position, and feeding distance.
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