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Fig. 1 Principle diagram of three-phase inverter circuit
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Fig. 3 Control diagram of inner current loop in PV inverters
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Fig. 5 Root locus of reference current and grid voltage
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Fig. 6 Nyquist curve of equivalent open loop transfer function
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Fig. 7 Bode diagram of PV station output and

grid admittance
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Fig. 8 FFT analysis of grid-connected current
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INVERTER DEADTIME MODELING AND ITS INFLUENCE ON
GRID-CONNECTED PV SYSTEM

Zhang Qianjin', Zhou Lin', Mao Mingxuan'?, Xie Bao', Li Haixiao', Hao Gaofeng'

(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology ,

Chongqing University , Chongging 400044, China;

2. Postdoctoral Station of Electrical Engineering , Chongqing University , Chongqing 400044, China)

Abstract: With the increasing proportion of renewable energy such as photovoltaic power generation in the power system,
the power system has higher requirements for the stability and power quality of grid- connected photovoltaic system.
However, the dead time and switching delay of inverter in photovoltaic system will affect the stability and power quality of
grid-connected system. In order to analyze the influence of inverter dead time on grid connected system, this paper first
establishes the switching average model of inverter system including dead time effect according to the working mechanism of
inverter; then, based on the parallel structure of multiple inverters in large-scale grid-connected photovoltaic system, the
equivalent model of the grid-connected system is derived, and the influence of dead time and the capacity variation of
photovoltaic station on grid connected power quality and system stability is discussed. Finally, the theories are verified by
simulation and experiment.

Keywords: inverters; power quality; control system stability ; modeling of deadtime; grid-cnnected PV system



