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A real-time digital protection simulation system based on multi-thread technology

YANG Xing-xing', ZHANG Pei-chao', LIU Zhi-yao?, LIU Zheng-chao’

(1. Department of Electronic Information and Electrical Engineering, Shanghai Jiaotong University, Shanghai 200240,China;
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Abstract: The RTDS has strict requirement for the time step of simulation, which is typically 50-60 u s. In contrast, the control
systems such as digital protections have one order lower requirement for that. The great difficulties occur when implementing a
real-time closed loop simulation system of protection based on RTDS. This paper first introduces the mathematical models of the
RTDS control system as well as the User Defined Components (UDC). The muiti-thread technology is proposed to solve the issue of
inconsistency between the sampling interval and simulation time step. Then the paper introduces the muti-thread technology and its
implementation approach on RTDS in detail. A real-time simulation system of protection based on multi-thread technology is
illustrated and developed. Finally, a pilot line protection system is used to demonstrate the advantage of the multi-thread technology.
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Fig.1 Mathematical model of the component
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Fig.2 Main components of the real time protection simulation

system
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Fig. 3 Flow chart of the program
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Fig.4 The primary system model
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Fig. 5 Muti-thread monitoring result
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