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(A Study on the Application of UPQC in AC Railway System)
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Abstract

The AC railway system is quite differing from the general electric power system because it is single- phase
and intermittently heavy loads. Thus, inevitably power quality problems are occurred in the AC railway system,
i.e. voltage regulation, voltage sags, voltage imbalance, and harmonic distortion. Recently, the power quality of
the AC railway system becoming a hot issue because it is affect the control and safety of high-speed traction.
In addition, it is also affect the power quality of the electric power system. In this paper, single-phase Unified
Power Quality Conditioner(UPQC) for the AC railway system is proposed to compensate the voltage sags and
harmonic distortion. The configurations and control schemes of the proposed single-phase UPQC are presented.
The effectiveness of the proposed single-phase UPQC application is verified by the PSCAD/EMTDC simulation
works. It can be shown that the application of UPQC in the AC railway system is very useful to compensate
the voltage sags and harmonic distortion from the results of related simulation works.

Key Words : AC railway system, high-speed traction, power quality, AT(auto transformer), UPQC(unified power
quality conditioner), voltage sag, harmonic distortion, PSCAD/EMTDC
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and inverter supply current(I_inverter)
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Flg. 11. Utility source current :
(a) without UPQC, (b) with UPQC
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Fig. 12. Voltage of T-phase and M-phase on the
voltage sag
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Fig. 13. THD profiles of the secondary side of
scott trnasformer
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