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Deadbeat control for transformerless PV grid inverter leakage current analysis

GAO Jin-hui, XING Qian
(Henan Key Laboratory of Photovoltaic Material, College of Physical and Electronic Engineering,
Henan Normal University, Xinxiang 453007, China)

Abstract: In order to achieve high quality grid current output of inverter system, it is very important to eliminate the leakage current
of the transformerless PV grid inverter. This paper analyzes the mechanism and current loop of leakage current, and based on
dead-beat current control principle, illustrates the influence of leakage current on the inverter current and MPPT. It puts forward a
kind of single-phase PV grid inverter leakage current compensation methods based on dead-beat current control. Simulation is carried
out in Matlab/Simulink environment. The comparison between the model output and experimental measurement shows that using the
compensation of the inverter duty ratio can efficiently eliminate the impact of leakage current on the inverter current, so as to avoid
the misjudgment in power tracking or the condition that it can't find the maximum power point, in addition, achieve high-quality
inverter current output and correct maximum power point tracking.
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Fig. 1 Single-phase full-bridge grid-connected inverter
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Fig. 2 Single-phase grid inverter common-mode simplified

model of the resonant circuit
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Fig. 4 Dead-beat current control single-phase grid system

simulation model
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Fig. 5 Inverter current waveform
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Fig. 6 Output power waveform
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Table 1 Measured power data by experiment

I £ ! 0.10 0.105 0.11 0.115 0.12 0.125 0.13 0.135 0.14
1.75 mA 20.3 170 170 169.4 153.4 169.7 169.5 168.3 170
8.69 mA 152.8 169.9 170.1 170.1 152.8 169.5 169.7 169.5 169.9

0.15 0.16 0.18 0.2 0.225 0.25 0.275 0.3 0.35 0.4
169.4 170.1 170.1 169.7 169.5 169.5 170.1 167.3 170 169.5
170.1 169.8 169.5 169.5 169.8 169.7 170 169.5 169.3 170.1
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