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A real-time closed-loop digital simulation system for computer protections based on RTDS
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Abstract: Traditional simulation models for computer protections are generally off-line and open-loop, so they fail to meet the need
of real time testing as well as research for relay protection. This paper mainly analyzes the significance of the research for real-time
closed-loop digital simulation system, indicating that this system can serve as a platform for research, fault analysis, experiment
testing as well as education. It illustrates two typical application scenarios of the simulation system and discusses their strengths as
well as limitations. According to the classification of protection functions by IEC61850 standard, the paper develops abundant
real-time simulation components for protection. Finally, a functional-block diagram protection system based on IEC 61131-3 is
developed and embedded in the RTDS, which forms a real-time closed-loop digital simulation system for computer protections. The
“soft protection system” has been fully tested, which demonstrates its real time, closed-loop and correct operation based on RTDS.
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Fig.2 Typical application scenarios
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Fig.3 Software architecture of the real time simulation system

for digital protections
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Fig.4 Component library of real time protection simulation
system
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Fig.5 Visual logic of distance relay (zone 1)
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Fig.7 GUI of the real time protection simulation system
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