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Fig.1 Model of transmission line with UPFC
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Fig.2 Transient equivalent circuit of UPFC
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Pilot Protection of UPFC Line Based on Transient Spectrum Information of Busbar-connected Outgoing

Lines

LYU Zhe, WANG Zengping, XU Wanyu, LIANG Jiadi
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources (North China Electric Power
University), Beijing 102206, China)

Abstract: With the gradual application of unified power flow controller (UPFC) as new generation components of flexible AC
transmission systems in transmission lines, it is necessary to study the protection principle of the line with UPFC in deep. By
analyzing the transient influence of UPFC on fault line, it is concluded that the series side of UPFC has a serious attenuation effect
on the high frequency components, and the reliability of single-end transient protection is reduced. The analysis of the fault
transient characteristics of busbar-connected outgoing lines shows that there is a significant difference in the current spectrum
distribution between the fault side line and the non-fault side lines for the same busbar. By using the wavelet energy entropy to
extract the transient information of each outgoing line of the busbar, a directional pilot protection scheme for the line with UPFC is
proposed. The simulation results show that the scheme can accurately identify the internal faults, external faults and bus faults. The
scheme also has good sensitivity and reliability under fault conditions such as different transition resistances and fault inception
angles.
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