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Single-Ended Current Direction Transient Protection of Traction
Network in the Through-Type Co-Phase AT Traction Power
Supply System Based on Morphology *

GAO Jingye'?, YANG Hongyan', CAI Xiao', BI Guihong', YANG Yi', CHEN Shilong'
(1. School of Electric Power Engineering, Kunming University of Science and Technology,
Kunming 650500, China;

2. Electric Power Research Institute of Yunnan Power Grid Co., Lid., Kunming 650217, China)

Abstract: Aiming at the fact that the traction network boundary of the through-type co-phase auto-transformer
(AT) traction power supply system has a strong attenuation effect on high-frequency transients, a single-ended current
direction transient protection method of traction network based on morphology is proposed. The multi-resolution
morphological gradient is used to process the fault transient current detected at the protection installation, and the
polarity of the mutation point of the line mode component is obtained, which constitutes the directional start element.
If the polarity is negative, the fault occurs outside the local area, and the protection does not operate. If the polarity
is positive, it is necessary to further calculate the morphological spectrum of the fault current line mode component,
and convert the normalized morphological spectrum to the frequency domain. By comparing the size of the
morphological spectrum value and the threshold in the frequency domain, the fault is judged to be an internal fault or

an external fault on the opposite side. The through-type co-phase AT traction power supply system is built on PSCAD,
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and plenty of fault simulations are conducted for different situations. The simulation results show the availability of the

protection method.

Key words: through-type co-phase AT traction power supply; multi-resolution morphological gradient;

traction network boundary; single-ended current direction transient protection; morphological spectrum
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