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Study on multi-level power quality compensator for electrified railway

ZHOU Long-hua'?, WANG Fei?, LI Xiang-feng’
(1. School of Mathematics and Computational Science, Sun Yat-sen University, Guangzhou 510275, China;
2. Insititute of Power Electronics & Control Technology, Sun Yat-sen University, Zhuhai 519082, China)

Abstract: As a particular user to power system, electrified railway connects to high-voltage power system directly, with the
characteristics of non-liner, asymmetry and volatility, etc. According to the requirements and characteristics of comprehensive
management of harmonics, reactive power and negative sequence currents in a certain traction substation of Shanghai-Hangzhou
Electrified Railway, this paper proposes a novel Multi-level Power Quality Compensator(MPQC). This novel MPQC is composed of
two single-phase cascaded inverters by sharing the DC capacitors. Each cascaded inverter is made of two cascaded H-bridge inverters
and the ratio of the DC voltage is 3:1, then, connects to traction power system via grid-transformer. By analyzing the working
principle of the MPQC, and researching on the Multi-level Direct Pulse Width Modulation (MDPWM) method for single phase
multi-level inverter, this paper presents multi-level inverter control strategy based on energy balance. Simulation results prove this
novel MQPC is reliable, can compensate the both feeders in traction power system simultaneously, and also can manage the power
quality of the electrified railway comprehensively to achieve satisfactory compensation effects.
This work is supported by Natural Science Foundation of Guangdong Province (No. 8451027501001493).
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Fig.2 Novel multilevel power quality compensator
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Fig.3 9-level output voltage waveforms
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Fig.4 Block diagram of the control system
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