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ABSTRACT

Abstract— This article introduces an innovative method for optimizing the switching strategy of the Cascaded Half-Bridge Multilevel Inverter (CHBMI). The proposed method presents significant advantages over conventional MLIs particularly, due to its reduced number of switching components. The proposed optimization method employs a straightforward Sinusoidal Pulse-Width Modulation (SPWM) technique that utilizes a single modulating signal in place of a triangular carrier wave. The switching actions for the CHBMI are meticulously adjusted using the Cat Swarm Optimization Algorithm (CSO). The control objective is implemented to minimize the Total Harmonic Distortion (THD). This optimization is crucial, as lower THD levels lead to improved power quality and enhanced system performance. The efficacy of this approach is demonstrated through extensive simulations conducted on a single-phase eleven-level inverter, achieving a remarkable THD reduction without the need for additional filtering components. The proposed topology enhances the simplicity and low cost of the system. The simulation results are investigated and compared with those derived from the conventional equal-step strategy. This proves the enhanced performance and efficiency of the proposed optimization technique. The presented approach not only improves the inverter's performance but also contributes to the overall sustainability of energy systems.
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