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Fig.1 Main circuit of single-phase three-level
pulse rectifier
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Neutral point voltage control for single-phase three-level pulse rectifier

with unbalanced loads
WANG Shunliang, SONG Wensheng, FENG Xiaoyun
(School of Electrical Engineering, Southwest Jiaotong University,, Chengdu 610031, China)
Abstract: The operating principle of single-phase three-level voltage-source pulse rectifier with unbalanced
loads is analyzed and the voltage drift of DC-link neutral point is derived. A unipolar CBPWM-VOI(Carrier-
Based Pulse Width Modulation with Voltage Offset Injection) algorithm based on traditional single-phase
three-level unipolar CBPWM is proposed to control the DC-link neutral point voltage under load imbalance
condition. Theoretical analysis shows that,the voltage compensating component is closely relative to the loads
and the proposed modulation algorithm keeps the zero voltage drift of DC-link neutral point effectively
within a certain range of load imbalance degree. The effectiveness of the proposed algorithm and the
correctness of theoretical calculation are verified by the computer simulation and the experiment of a small-
power prototype.

Key words: electric rectifiers; three level; load imbalance; neutral point voltage control; voltage offset
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