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New simulation model of three-phase voltage source inverter based on switching functions
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Abstract: Three-phase inverters can be analyzed by simulation software packages such as PSPICE, MATLAB, and PSIM. But
when analyzing their performances, they are commonly modeled as a set of real switches, which brings about long executive times
and sometimes convergence problems due to complex circuit configuration. Macromodels to simulate three-phase voltage source
inverter (VSI) on PSPICE are proposed in this paper. The proposed macromodels are based on inverter switching function rather than
real circuit configuration. These models are applicable to steady state and large signal transient analysis. By using this method,
voltage source inverter (VSI) is simulated as multiport networks avoiding the physical nonlinear micromodels of the power switches.
The VSI model with SPWM is proposed. Then the total harmonic distortion (THD) of output current is calculated through simulation.
And the effectiveness of the proposed models is proved.
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Fig.1 Three-phase inverter
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Fig.2 Macromodel of three-phase voltage source inverter
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Fig.3 PSPICE simulation of macromodel
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Fig.4 PSPICE simulation of SPWM control loop
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Fig.5 Simulation results for the VSI system
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Fig.6 Fourier analysis of line output current
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Tab.1 Fundamental and harmonics components
of line output current
1A LJA  LJA  LJA /A

I/A 1,/A

12637 04306 03336 03051 03368 0.1836 02681
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