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A novel transient differential protection based on projection transform model

TAN Yu-zhen', HA Heng-xu', DUAN Yu-jing*
(1.School of Electric & Electronic Engineering, Shandong University of Technology, Zibo 255049, China;
2. Yiyuan County Power Supply Company, Zibo 255049, China)

Abstract: Based on function approximation and projection transform theorems, the differential function is approximated to
convolution of the projection of differential operators and the function itself, subsequently the digital equation of transmission line is
established. The z-transform is employed to obtain the solution of the sampling equation, by which the propagation function and
surge impedance in z domain are obtained. The impulse response of propagation function and surge impedance are solved by the
zero-pole estimation method. According to the fact that traveling waves satisfy the propagation relationship in external fault while
break it in internal fault, the method for identifying external fault from internal fault by using the traveling waves at both ends of the
line is proposed, and the protection principle and algorithm are also provided. The ATP simulations associated to a typical
transmission system show that the algorithm is right and accurate.
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