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Circuit DQ Modeling and Analysis of Operating Characteristics for
Hybrid Cascade Five-level PWM Rectifier
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Abstract

This paper presents circuit DQ modeling and analysis of operating characteristics of hybrid cascade
multilevel PWM rectifier, especially five-level, without isolation transformers. The circuit DQ transformation
changes the original three-phase time varying circuit to stationary equivalent one by employing the
synchronously rotating transformation matrix. As a result of circuit DQ modeling, the operating characteristics

and some useful design relationships for the system are obtained with ease. That is, the analytic equations
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for DC voltages and active/reactive power supplied by source with respect to control variables are presented.
Moreover, the DC voltages for the multilevel output generation may be directly built up from AC utility
source and the important control equation ensuring S-level output voltage is obtained. Finally, to confirm the

validity of the analysis, MATLAB simulations are carried out and the simulation results show good

agreements between analytic predictions and the simulated waveforms.
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Fig. 1. Hybrid cascade S-level PWM rectifier.
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