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A Single-Phase AC Current Control using Multi-Level N-Point Clamped Converter
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Abstract

This paper presents the control of a single-phase AC current
source using a multilevel converter based on the Neutral-Point-Clamped
(NPC) topology to regulate the AC current in the range of 0-3,000 A.
The advantages of multilevel converters include low total harmonic
distortion (THD), reduced electromagnetic interference (EMI), and lower
switching losses. In this study, a three-level NPC topology is selected due
to its relatively low complexity and is configured in a full-bridge
structure, enabling the generation of a five-level output voltage. This
configuration enhances the overall system performance. A closed-loop
current control scheme is implemented using a proportional—integral (PI)
controller to maintain a constant output current. The system also allows
the operating frequency of the output current to be adjusted within the

range of 40-65 Hz.

Keywords: ac current source, multi-level converter, PI controller
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