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Fast Neutral-point Potential Balancing Control of Three-level
NPC Inverter Under High M odulation Depth

YANG Qing', HUANG Jingtao', Senior Member, CPSS, GUAN Haiping”, JJANG Guangxu', LIU Shuai'

(1. College of Electrical Engineering, Henan University of Science and Technology, Luoyang 471023, China; 2. Tongliao
SPIC Power Generation Co., Ltd., Tongliao 028001, China)

Abstract: To solve the problem of uncontrollable area of bus neutral-point potential under high modulation depth
of conventional virtual space vector pulse-width modulation (VSVPWM), an optimized VSVPWM algorithm was
proposed to realize the rapid balance of neutral-point potential in the whole linear modulation area. A virtual medium
vector was reconstructed based on the principle of VSVPWM bus neutral-point potential balancing. To ensure the
voltage equalization performance of the reconstructed virtual medium vector while improving the adaptability of the
algorithm with respect to the perturbation of system parameters, the fuzzy reasoning for the closed-loop control of
neutral-point potential was designed to determine the reconstruction factor for optimizing the VSVPWM. Even in the
case of asymmetric DC bus capacitance, the optimized VSVPWM can realize rapid voltage equalization control in the
full range of the linear modulation region. The algorithm was further simplified in a 60° coordinate system, so that the
number of subsector judgment conditions of reference voltage vector and volt-second equilibrium equations can be
reduced from 30 to 5. Experimental results show that the proposed control strategy has good performance, the voltage
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equalization regulation time is significantly reduced, and the
steady-state deviation of DC bus neutral-point potential can be
controlled within 1.14%.
distortion of grid-connected current is lower compared with
that under the conventional VSVPWM.
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