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Experiment design for electricity market course on joint optimization of electric energy and reserve

Ju’ai Wu'?*, Haiyang Zhang', Peng Du'

Nanjing University of Posts and Telecommunications, Nanjing, Jiangsu
’Nanjing Xingang Industrial Innovation Research Institute Co., Ltd., Nanjing, Jiangsu

[ Abstract] The integration of theory and practice is an effective means of mastering knowledge, and the steps
involved in this integration are crucial to efficient learning. This paper proposes a knowledge learning process structured
as “micro-experiments for beginners — foundational skills for improvement — advanced challenges for progression,”
establishes a progressive learning framework that escalates from foundational to complex concepts, and finally presents a
simulation experiment on the joint optimization of distributed resources participating in electricity energy and reserve
markets as a case study. This framework emphasizes “learning by doing.” First, in the “micro-experiments for beginners”
phase, students gain an understanding of and mastery over the fundamental elements of optimization through encapsulated
micro-code examples. Subsequently, in the “foundational skills for improvement” phase, foundational theories such as linear
programming and the joint clearing mechanism of electricity energy markets and reserve markets are introduced. Through
application to specific problems, students enhance their modeling and analytical skills. Finally, in the “advanced challenges
for progression” phase, distributed flexible resources like electric vehicles are introduced into market transactions. Guide
students in developing coupled optimization models for electric vehicles that incorporate complex spatiotemporal constraints.
The experiment design methodology proposed in this paper offers a practical and replicable case study for teaching electricity
market courses, providing significant reference value for learning approaches and talent training.

[ Keywords] Electricity market; Instructional design; Joint optimization; Electric vehicle; Simulation instructional
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