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Innovation of AI-Driven Power Electronics Simulation Teaching Mode Under the New
Engineering Education Context

Zhang Lei, Tang Yanan, Zhang Huijie

School of Electrical and Electronic Engineering, Chengdu Technological University, China Sichuan Chengdu 611730
Abstract: Power Electronics Technology is one of the core courses in electrical engineering programs at universities,

characterized by abstract theories, diverse circuit topologies, and complex simulation parameters. Under traditional
teaching modes, students often lack systematic parameter design guidance before conducting Simulink simulation
experiments, resulting in low debugging efficiency and suboptimal learning outcomes. With the rapid advancement of
artificial intelligence technologies, integrating Large Language Models (LLMs) into engineering practice teaching has
emerged as a new pathway to enhance educational quality. This paper focuses on the simulation experiment teaching
of Power Electronics Technology, designing and implementing an Al-driven Pre-Simulation Diagnostic Assistant.
The tool integrates five functional modules: parameter calculation, design rationality diagnosis, theoretical waveform
preview, transformer parameter design, and student submission record management. It provides personalized and real-
time diagnostic feedback. By embedding this tool into the pre-simulation experiment phase, students' entry barriers
are effectively lowered, and their parameter design capabilities and engineering thinking are improved. Practical
results demonstrate that the assistant significantly reduces teachers' repetitive Q&A burden, improves laboratory class
efficiency, and provides a replicable implementation paradigm for Al-empowered engineering practice education.

Keywords: Power electronics technology; Artificial intelligence; Pre-simulation diagnosis; Large language model;
Engineering education; Teaching reform
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