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Abstract: For tri-level 3-leg converter based 3-phase 4-wire active power filter (APF), the direct current b= 4 O R A e R S
(DC) bus neutral-point potential unbalance problem is an inherent problem. There has not been any
perfect theory to solve this problem completely in 3-D space vector modulation scheme. Based on the

analysis of the affected extent of the neutral-point potential by every space vector on all kinds of voltage bR

and current conditions the concept named neutral point control grade (NPCG) was proposed for the first  F 4= B

time in this paper. The calculation formulas of NPCG were presented as well. Based on NPCG, a novel WOE=S

modulation scheme called optimized 3D space vector modulation (O3DSVM) scheme was proposed in a- b o

b-0 coordinates based on the translation principle of axes, by which the space vectors with higher NPCG '

values are selected to synthesize the object vector to suppress the unbalance of the neutral-point kIR

potential. The simulation analysis verifies the correctness and feasibility of the proposed NPCG theory
and the O3DSVM scheme. The neutral point potential was effectively controlled and the harmonic current b Article by Tang,j

was perfectly compensated by the APF with this proposed scheme.
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