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(Compensate Voltage Drop for Autotransformer—Fed AC Electric Railroad System
with Single—Phase STATCOM)
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Abstract

This paper presents exact autotransformer-fed AC electric railroad systermn modeling using constant current
mode, and single-phase STATCOM(Static Synchronous Compensator) which has an effect on electric railroad
system. An AC electric railroad is rapidly changing single-phase feeding electric power. To avoid voltage
fluctuation under single phase loads, electric power should be received from a large source. The system
modeling theory is based on the solution of algebraic. The AC electric railroad load model is nonlinear.
Therefore this paper is considered nonlinear load using PSCAD/EMTDC. And the proposed modeling method is
considered the line self-impedances and mutual-impedances that techniques for the AC electric railroad system
modeling analysis, and that single-phase STATCOM can reliably compensate the voltage drop. In the case
study, the allowance range of feeding voitage is 225~275 kV, AT-fed AC electric railroad system circuit is
analyzed by loop equation both normal and extension modes. The simulation objectives are to calculate the
catenary and rail voltages with respect to ground, as the train moves along a section of line between two
adjacent ATs. The results show that single-phase STATCOM can reduce the voltage drop in the feeding
circuit and improve the power quality at AC electric railroad system by compensating the reactive power.
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Fig. 2. Equivalent model of AT feeding system
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