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Ultra-High-Speed Protection by Traveling Wave Current Polarity
Comparison Based on Morphological Gradient

Cheng Linyan, Duan Jiandong, Zhang Baohui, Li Peng, Luo Sibei
(School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Introducing the concept of morphology into the ultra-high-speed protection by traveling
wave current polarity comparison, a highly efficient algorithm based on the morphological gradi-
ent (MG) is proposed. Undergoing the MG transform, the aerial mode with larger maximum is
chosen to ensure the sensitivity for any fault type without dead zone. The ATP simulations show
that the scheme for ultra-high-speed protection enables to correctly distinguish the internal and
external faults, and is insensitive to fault locations, fault path resistances, fault inception angles
and fault types. Furthermore, the protection scheme by traveling wave current similitude degree
comparison, which is independent on the polarity of certain points of two ends, is presented to
improve the discrimination reliability.
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