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Fig. 1 Schematic diagram of active compensation type

co-phase power supply system in one substation
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Fig.2  Schematic diagram of existing solution for continuous

co-phase power supply system in one substation
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Fig.3 MMC topology suitable for continuous

co-phase power supply system
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Fig.4 Schematic diagram of proposed continuous co-phase

power supply system based on PET in one substation
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New continuous co-phase traction power supply converter system based on
power electronic transformer

LI Zi-xin"*, ZHANG Hang'*, LEI Ming'>, WANG Zhe'*, WANG Ping', LI Yao-hua'~
(1. Key Laboratory of Power Electronics and Electric Drive, Institute of Electrical Engineering,
Chinese Academy of Sciences, Beijing 100190, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; In this paper, a novel continuous co-phase power supply converter system is proposed based on single-
phase to single-phase power electronic transformer (PET). Compared with the traditional converter in the continu-
ous co-phase traction power supply system that adopts the grid-frequency transformer, this topology greatly reduces
the number of the low frequency inductors with no need of low-frequency transformer. With respect to the MMC
type topology, the proposed system can reduce the quantity of the required storage capacitance and the low-frequen-
cy filter inductors by 60% with the same number of power semiconductor devices. Therefore, the proposed solution
can significantly improve the power density and reduce the cost. In addition, the proposed system has high reliabili-
ty and can continue to work even though one of the two PETs fails. The operation principle of the proposed convert-
er is analyzed and the control strategy is also designed. The simulation results based on a 20MV + A continuous trac-
tion co-phase power supply converter model verify the correctness and effectiveness of the presented solution.

Key words: electrified railway; traction power supply; continuous co-phase power supply; power electronic trans-

former; power quality



