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New power quality management system in electrical railway

TANG Hongwei, TANG Jie, LIN Li
(Hunan Provincial Key Laboratory of Grids Operation and Control on Multi-Power Sources Area,

Shaoyang University, Shaoyang 422000, China)

Abstract: In order to improve the power quality and operation efficiency of high-speed traction systems, a new electrical
railway power quality management system is proposed. Based on the normal back-to-back power quality control facility
in electrical railways, the primary fundamental power quality problems such as poor power factor, three-phase current
unbalance, etc. are solved by considering traction and regeneration condition together for compensation. The unnecessary
power loss on dissipation resistors and extra investment on storage facility are saved by taking the feedback energy into
the primary-side grid or other traction-condition locomotives. A simulation model is established in Matlab/Simulink based
on some measured data. Simulation results show that the unbalance of three-phase current is significantly reduced, the
power factor is greatly raised, and the primary-side power quality is obviously improved. On the other hand, the
regeneration energy can be used by other traction locomotive, and the system operation efficiency is enhanced.
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Fig. 1 System typical connection
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Fig. 2 Current and voltage phasor relationship when both

feeders are on load condition
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Fig. 5 Method of compensation current detection
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Fig. 9 Simulation results on load condition
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