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Abstract

With the in-depth advancement of the “dual carbon” strategy, China’s power system is rapidly evolv-
ing toward a new paradigm characterized by high penetration of renewable energy, extensive power
electronics integration, and intelligent operations. As a crucial component of electrical engineering
education, the power plant electrical courses and experimental teaching are facing prominent chal-
lenges such as outdated content, limited experimental resources, and shallow application of virtual
simulation, which fall short of the requirements for cultivating versatile talent aligned with the de-
velopment of the new power system. This study, based on industry trends, systematically analyzes
the key issues in current teaching and proposes a reform plan across four dimensions: redefining
teaching objectives, optimizing curriculum content, constructing a multi-tier virtual simulation ex-
periment system, and innovating teaching methodologies. The reform focuses on building an inte-
grated knowledge framework of “traditional power systems + renewable energy + intelligent con-
trol,” develops a “course-training-competition” integrated virtual simulation platform, and intro-
duces a “four-in-one” and problem-based learning model to deeply integrate theoretical learning
with engineering practice. Practical results demonstrate that the reform effectively enhances stu-
dents’ system cognition, operational skills, and digital literacy, strengthening their competence in
solving complex engineering problems. This research provides a feasible path for the modernization
and digital transformation of electrical engineering education and offers strong support for cultivat-
ing high-quality interdisciplinary talent for the new power system.
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Table 1. Major challenges of power plant electrical curriculum and experimental teaching in the context of the new electricity

system
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