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Fig.1 Structure of co-phase traction power supply system
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Fig.2 Connection diagram of Y/>/V
balanced transformer
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Fig.3 Current imbalance curve of Y/>/V
balanced transformer
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Fig.4 Structure of BCD
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Fig.5 Circuit without phase locked loop for real-time
compensating current detection
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Fig.6 Waveform of load current

Fig.7 Waveforms of compensating current
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Fig.8 Current waveforms of transformer secondary winding
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Fig.9 Current waveforms of transformer primary winding
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Co-phase traction power supply system based on Y/>/V balanced transformer
ZHANG Youpeng,DONG Haiyan
(School of Automation & Electrical Engineering,Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: Aiming at the shortcomings of Scott transformer and impedance-matching transformer applied in
electrified railway and the insufficiency of real-time compensating current detection methods adopted in the
co-phase traction power supply system,a solution based on Y/>/V balanced transformers is put forward.
The conditions of its balanced transformation are analyzed and the real-time detection method of
compensating current without phase locked loop is given. Its simulation model is established with MATLAB/
Simulink. The sinusoidal and cosine signals with the same frequency and phase as power voltage,are
produced by signal generator in the simulation system,and produced by inquiring sinusoidal and cosine
table without phase locked loop in the experiment system. Results show that,the three/single-phase
comprehensive compensation is achieved and the accuracy of real-time compensating current detection
without phase locked loop is enhanced.

Key words: Y/>/V balanced transformer; compensating current; phase locked loops; real-time detection;

accuracy; power lransformers



