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Power system real-time frequency regulation simulation and
teaching experiments design

LI Changgang, CHEN Haoran, ZHANG Hui ", ZHANG Wen, ZHANG Hengxu
(Key Laboratory of Power System Intelligent Dispatch and Control of the Ministry of Education ( Shandong University ), Jinan
250061, Shandong, China)

Abstract: To enhance the teaching quality of the power system analysis course and deepen students’ systematic understanding of
frequency dynamic process, the real-time simulation function was developed based on simulation toolkit for electrical power systems
(STEPS). This function enabled the visualization of dynamic response curves for various electrical quantities in the power system.
Combining relevant teaching content, the automatic generation control strategies for simulating actual power grid were established,
creating real-time frequency regulation simulation experiments for primary and secondary frequency regulation process in power
system. This simulation system and experiments provided students with the opportunities to interactively simulate the frequency
dynamic process, deepen their understanding of the learned knowledge. Meanwhile, the system and the experiments could also guide
students to participate in the experiment design and optimize the frequency regulation strategies independently, thereby improving
students’ fundamental research abilities.
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Fig.1 Framework of real-time simulation
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