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Fig.1 T-type three level grid-connected inverters
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Fig.2 The mechanism of neutral point voltage balancing
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Fig.3 Voltage vector and its partition zone
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Fig.5 Simplified model for neutral point voltage
balancing (average model)
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Fig.6 Control diagram for neutral point voltage balancing
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Fig.7 Simulation waveforms for inverter output voltage
(with neutral point voltage balancing)
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Fig.8 Simulation waveforms for inverter output voltage
( with neutral point voltage un-balancing)
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Fig.9 Simulation results when the mid-point voltage
balancing carried out
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Modeling and Control of Neutral Point Voltage Balancing for T-Type Three-level Inverters
LI Yong, GUO Yong, HUANGFU Xingxing, WANG Jingxiao, ZHANG Maogiang, LIU Weiqun
(NR Electric Co. Ltd., Nanjing 211102, China, 211102)

Abstract: T-type three-level circuit is a novel clamp topology, which achieves connection of the DC side neutral point and the

load through the two-way switch. Compared with the traditional Neutral-Point-Clamp ( NPC ), the circuit uses fewer

components, the device loss is uniform, the operation efficiency is high, and therefore it is widely used in new energy power

generation such as photovoltaic power generation. Neutal point voltage balance problem is the inherent problem of this type of

circuit, which need to be properly resolved. In this paper, the generation mechanism and influencing factors of T-type three-

level midpoint potential are analyzed, and then the mathematical model of midpoint potential is established. An analysis method

based on modulation wave voltage instruction partition is proposed, and the analytic expression of the zero sequence voltage to

the midpoint potential is established. Based on this, the balance control strategy of midpoint potential is established, and the

controller is designed. Finally, the correctness of the theoretical analysis is verified by simulation analysis.

Key words: T-type three-level voltage; voltage balance control; PWM modulation; zero-sequence voltage
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