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Abstract

This paper presents the design of a three-phase T-type three-level inverter, which employs carrier-
stacked SPWM (Sine Pulse Width Modulation) modulation. The system hardware comprises an aux-
iliary power supply module, an IGBT three-phase inverter bridge module, a three-phase inverter
drive module, a voltage detection module, an overcurrent detection module, and a post-stage filter-
ing module. In this paper, MATLAB/Simulink is used to model and simulate the T-type three-level
inverter circuit. The simulation results confirm that the designed three-phase T-type three-level
inverter and its auxiliary circuits can stably output high-quality three-phase AC power, demonstrat-
ing the feasibility and reliability of the design scheme.
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Figure 1. Structure of T-type three-level inverter
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Table 1. Relation between output level and switch state of T-type three-level inverter
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Figure 2. Carrier cascade PWM modulation method
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Figure 3. SIMULINK simulation circuit diagram
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Figure 4. Single-phase SPWM modulation circuit
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Figure 5. Circuit structure of the filter
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Figure 6. (a) Three-phase AC waveform before filtering; (b) Three-phase AC waveform after filtering
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Figure 7. FFT analysis
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