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IMPROVED DISCRETE-TIME MODEL OF DIGITAL CONTROLLED
THREE-PHASE GRID-CONNECTED INVERTER

Cao Na, Li Wenqgiang, Yu Qun
(College of Electrical Engineering and Automation Shandong University of Science and Technology , Qingdao 266590, China)

Abstract: Taking double closed-loop control three-phase grid-connected inverters as the research subject, considering the
sampling calculation delay caused by digital control system, an improved discrete-time model based on SVPWM (Space
Vector Pulse Width Modulation) state space averaging model is established. Meanwhile the modeling method is improved,
so that it can be used for the irreversible situation of the state variable coefficient matrix. Then the characteristic polynomial
of Jacobian matrix of discrete model is judged according to July stability criterion, the stability region of two- parameter
system is obtained, and the bifurcation diagrams of different parameters are drawn. Finally, the digital control three-phase
grid- connected inverters model is built on the simulation platform of Matlab/Simulink, and the stability region and the
correctness of the model are verified by comparing with the fold diagram obtained by programming iteration.

Keywords: electric inverter; digital control systems; state space methods ; stability; bifurcation (mathematics) ; discrete-

time model; space vector pulse width modulation; state space averaging model



