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Abstract

Aiming at the neutral-point (NP) imbalance and the influence of the modulation strategy of the
post-stage inverters on the neutral-point potential when the three-level Boost DC converter is
used in the three-phase non-isolated grid-connected PV power generation inverters to start the
voltage-building process, a fuzzy control strategy is proposed to realize the neutral-point potential
balance at the power level of the three-level Boost DC converter. The duty cycle ratio of the switch
of three-level Boost DC converter can be adaptively changed by using the fuzzy controller. Not only
in the start-up process (when the DC bus is voltage-building), but also in the stable operation of
grid-connected inverters, the voltages across output capacitors can be equalized and good dy-
namic and static performance is obtained. In this paper, a fuzzy controller is designed for
three-level Boost DC converter, and the control rules are given. Finally, the feasibility and reliabil-
ity of the method are verified by simulation and experiment.
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Figure 1. Three-phase non-isolated photovoltaic grid-connected inverter system
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Figure 2. The system schematic diagram based on fuzzy controller
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Figure 3. The logic structure of fuzzy controller
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Figure 5. The membership function of Ae
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Table 4. The fuzzy control rules table
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Figure 6. Simulation model of fuzzy control

6. EHHTHITEREY

= FBoost
T

£ FDSP: TMS320F 283355 #I4)

Figure 7. 17 kW two-stage non-isolated three-phase grid-connected prototype
based on three-level Boost converter
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Figure 8. Simulation waveforms with the same initial voltages across capacitors
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Figure 9. Simulation waveforms with different initial voltages across capacitors
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Figure 10. Simulation waveforms when sudden increasing load
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Figure 11. Simulation waveforms when sudden decreasing load
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Figurel3. Experimental waveforms of soft start ~with fuzzy controller
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Figure 14. Experimental waveforms in steady state with fuzzy controller
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