BASHEERNE - $£04% - £058 - 2026 £05 A DOL: https://doi.org/10.12345/dlynyqy.v4i5.39251

Application and Development of Power Electronics
Technology in Motor Drive Systems

Beilin Zhang
School of Automation, Central South University, Changsha, Hunan, 410083, China

Abstract

Motor drive systems are core equipment in industrial automation and transportation electrification, and their energy efficiency is
crucial for achieving the “dual carbon” goals. This paper, focusing on the development of power electronics technology, reviews
its application and development in motor drive systems from three aspects: power devices, main circuit topologies, and modulation
and control strategies. It analyzes the technical limitations of silicon-based IGBTs and the performance advantages of SiC/GaN
wide bandgap devices, elaborates on the engineering applications of two-level, multi-level, and matrix converters, and introduces
the technical characteristics of SVPWM and model predictive control. Combined with scenarios such as industrial robots, electric
vehicles, and lifting equipment, it proposes optimization methods such as the integration of wide bandgap devices and intelligent
control, variable switching frequency, electrolytic capacitor-free, and digital twin. The research shows that the integration of related
technologies can increase the efficiency of drive systems by 5% to 15% and double the power density, providing theoretical basis and
technical support for the design of high-performance motor drive systems.
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