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A Novel Fault Identification Method for HYDC Transmission Lines Based on Manhattan Distance
WANG Qiaomei >, WU Hao *°, YANG Jie ', LI Dong ', LIU Yicen "’

(1. School of Automation and Information Engineering, Sichuan University of Science & Engineering,
Yibin 644000, China; 2. Artificial Intelligence Key Laboratory of Sichuan Province, Yibin 644000, China;

3. State Grid Sichuan Electric Power Company Electric Power Research Institute, Chengdu 610000, China)

Abstract: Aiming at the problems of poor tolerance to transition resistance and high sampling frequency of
protection devices, a new method of fault identification for high voltage direct current (HVDC) transmission lines
based on Manhattan distance has been proposed in the present study. With analyzing the characteristics of the
traveling wave distribution of HVDC transmission lines during internal and external faults, it is found that the
similarity of the current traveling waves on the rectifier side and the inverter side is higher when the external fault
occurs, while the similarity of the current traveling waves on both sides is low when the internal fault occurs.
Therefore, the Manhattan distance is introduced to measure the similarity of the waveforms on both sides, and a
protection criterion for HVDC transmission lines based on the Manhattan distance is proposed. Simulation results
show that the protection criterion is simple, basically not affected by factors such as fault type and fault distance,
exhibiting strong resistance to transition resistance and strong anti-noise ability.

Key words: high voltage direct current; transmission line; S-transform; Manhattan distance; fault identification



