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Research on five-level unit cascaded converter

Jing Huabing * ** |, Nian Xiachong” , Li Jun™ , Qin Canhua™ , He Bojun™
(" College of Information Science and Engineering, Central South University, Changsha 410083 )
( ™ CSR Zhuzhou Electric Locomotive Research Institute, Co. Ltd. , Zhuzhou 412001)
Abstract

By combining the characteristics of two current medium-voltage converters, a new circuit topology of converter

based on diode-clamp three-point with cascaded five-level power units was proposed. The characteristics of this cir-

cuit topology were studied, and the mathematical model and the space state equation of this five-level power unit

were derived. The working mode of this medium-voltage converter based on cascaded five-level power units was an-

alyzed, and the relationship of input, output variables to state variables was researched. Switch states of each power

device were expounded in detail, and the optimized coding table of switch states was given. The hybrid modulation

algorithm with laminated carrier phase-shifting( CPS) was proposed. At last, the experiment on the 6kV prototype

was accomplished. The results of the experiment showed this kind of converter more favorable to motors because it

required less number of power units, with the higher direct output voltage level and the lower voltage rising rate.

Key words: medium-voltage converter, five-level cascaded, space state equation, algorithm

880 —





