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Virtual simulation experimental platform for optimal scheduling of park-level electric-hydrogen coupled

energy systems

Qiang Xing, Hui Gao, Junjun Xu, Lu Chen, Hualei Zou

Nanjing University of Posts and Telecommunications College of Automation, Nanjing, Jiangsu

[ Abstract] To address the challenges of collaborative energy management in industrial parks with high renewable
energy penetration and to enrich experimental teaching, this paper develops a virtual simulation teaching platform for park-
level electric-hydrogen coupled energy systems. Based on a browser/server architecture, the platform integrates models of
electrolyzers, hydrogen fuel cells, and electric-hydrogen hybrid energy storage, enabling students to build system
topologies, configure algorithm parameters, and conduct experiments on resource configuration, day-ahead scheduling,
intra-day correction, and benefit evaluation. Case simulation results show that, under a summer windy-day scenario, the
proposed electric-hydrogen energy sharing and deep reinforcement learning-based coordinated control strategy can reduce
the system operation cost by about 12.5% and carbon emissions by about 18.4%. Once completed, the platform is expected
to alleviate the high cost and safety risks of physical experiments, while improving students’ analytical and engineering
practice abilities.

[ Keywords 1 Virtual simulation; Experimental teaching platform; Electric-hydrogen coupled system; Optimal

scheduling; Deep reinforcement learning
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