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Neutral-point voltage balancing based on one-cycle control
for three-phase three-level PFC rectifier
GAO Tiefeng,ZHONG Zhouyu,ZHANG Sen,ZHAO Jianfeng
(School of Electrical Engineering,Southeast University, Nanjing 210096, China)

Abstract: A dynamic model of three-phase three-level PFC(Power Factor Correction) rectifier is developed
based on the generalized state space averaging method. The cause of neutral-point voltage imbalance is
studied and the expression of zero-sequence duty ratio is derived,which influences the neutral-point voltage.
A modified OCC(One-Cycle Control) is proposed,which introduces the feedforward compensation of zero-
sequence duty ratio and the feedback control of neutral-point voltage in single integral cycle,resulting in
the enhanced neutral-point voltage balancing capability and the better steady-state and transient perfor-
mances. Simulative and experimental results validate the correctness and effectiveness of theoretical analysis.
Key words: power factor correction; electric rectifiers; neutral-point voltage balancing; one-cycle control;
feedforward compensation; feedback control
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Active front-end controller for DC distribution
LIU Chuang,CUI Jianfeng, LIU Haiyang,CAI Guowei
(Northeast Dianli University, Jilin 132012, China)
Abstract: A DC distribution system architecture based on AFEC (Active Front-End Controller) is proposed
to effectively employ and manage the renewable energy resources at customer side,which adopts the AFEC
designed based on power electronics technique and high-frequency isolation technique to integrate the
distribution step-down transformer with the AC-DC converter for the power conversion between medium-
voltage AC grid and low-voltage DC grid. The basic types and different practical applications of AFEC are
introduced. The system topology of cascaded AFECs with series inputs and parallel outputs,as well as the
functions of its different modules,are analyzed in detail. A small experimental system based on the
cascaded AFECs integrating dual Boost/Buck full-bridge converter with CLLC resonance module is built to
verify the feasibility of the overall system architecture and the validity of its control strategy.
Key words: DC power distribution system; active front-end controller; high-frequency isolation; cascade;

electric converters; power balancing
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