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Two-dimensional Space Vector Pulse Width Modulation Strategy for Transformer-less
Back-to-back Cascaded Converter

ZHOU Yousong ', XIE Xifeng'?, TIAN Shengjun!, SHU Zeliang'
(1. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China;
2. Guangxi College of Water Resources and Electric Power, Nanning 530023, China)

Abstract: Transformer-less back-to-back cascaded converters offer advantages such as high transmission efficiency, high
power density, and low costs. However, the traditional single-side modulation algorithm can lead to DC-link capacitor
short-circuit faults, limiting the widespread application of the converter. To address the issue, a bilateral unified
two-dimensional space vector pulse width modulation strategy is proposed in this paper. Firstly, by analyzing the for-
mation mechanism of capacitor short-circuit faults, a simplified fault criterion model is established, and the criteria of
selecting switch states that can avoid capacitor short-circuit faults are summarized. Secondly, based on the distribution
characteristics of port voltages on both input and output sides, a two-dimensional vector space coordinate system is con-
structed, with corresponding vector synthesis algorithms specially designed for different subsector types. Finally, the
effectiveness and feasibility of the proposed modulation algorithm are verified through simulation analysis and experi-
mental validation. The results indicate that the proposed strategy not only effectively mitigates the faults but also exhibits
excellent operational performance in terms of power quality and transmission efficiency.

Key words: back-to-back cascaded converter; non-isolated; capacitor short-circuit; two-dimensional space vector pulse

width modulation; bilateral unification
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conventional and proposed modulation algorithms
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