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Application of digital simulation technology in relay protection teaching

XU Ming, GAO Hou-lei, HOU Mei-yi, LIANG Jing-fang
(School of Electrical Engineering, Shandong University, Jinan 250061, China)

Abstract: Taking Matlab based simulation models as examples, the application of digital simulation technology in relay protection
teaching is introduced. With Simulink Toolboxes and programming environment in Matlab, several key contents for relay protection
are simulated, such as ground fault in power system with ungrounded neutral, power system oscillation, operating characteristics of
distance protection and transformer inrush current, etc. Simulation results show that digital simulation technology can reflect properly
different operating conditions of power system and dynamic behaviours of relay protection. Therefore, this technology can serve as
one aided teaching tool to enhance student’s understanding of relay protection knowledge.
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Fig.1 Power system with ungrounded neutral
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Fig.2 Voltage changes for A-G fault on line 1
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Fig.5 Voltage and current waveforms during oscillation
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Fig.9 Dynamic response process of distance protection to
internal A-G fault
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Fig.10 Dynamic result of distance protection responding to

oscillation
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Fig.11 Simulation model of transformer inrush current
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Fig.12 Waveforms of inrush current and its secondary harmonic
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