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Analysis and Control of Neutral Point Current Deviation in Grid Tied
3-Level NPC Converter under Various Grid Unbalanced Conditions

Jaehoon Choi! and Yongsug Suh™

Abstract

This study introduces an analysis and control method for the variation of neutral point current in a grid-tied

three-level neutral point clamped (NPC) converter under various grid imbalance operating conditions. Various
fault cases with unbalanced amplitude and phase are systematically categorized and described using a unified
metric called the imbalance factor. The fundamental component of neutral point current is generated under grid
imbalance cases. The pattern and behavior of this fundamental component of neutral point current highly depend
on the imbalance factor regardless of the particular type of grid fault cases. The control scheme for regulating
the negative sequential component of AC input current effectively reduces the size of the fundamental component

of neutral point current under a wide range of grid imbalance cases. The control scheme will enable a grid-tied
three-level NPC converter to operate reliably and stably under various types of grid faults.
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Fig. 1. Grid tied 3-level NPC voltage source converter.
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Fig. 2. Unbalanced voltage according to transformer types
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Fig. 3. Vector diagram of unbalanced voltage by ABC classification.
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Fig. 5. Overall control block diagram.
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EXPERIMENT PARAMETERS
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Parameters Values
Rated power 1960 W

Rated line voltage 380 V

Rated AC input current 42 A
Frequency 60 Hz

DC link voltage 700 V
DC link capacitance 1.23 mF
Converter switching frequency 10 kHz
Grid side line inductance 45 mH
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Fig. 9. Fundamental component of the neutral point current [A] vs. Imbalance Factor [%] under unbalanced 3-phase
conditions using single frame current control method and dual frame current control method.
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