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Performance Impact Analysis of EMTR-based Fault Location in Distribution Networks
Considering Line Parameter Sensitivity

WANG Ke', HU Yi'?, XU Xiaowei', YANG Qing’
(1. Electric Power Research Institute of Yunnan Power Grid Co., Lid., Kunming 650220, China; 2. State Key Laboratory of Power
Transmission Equipment Technology, Chongging University, Chongging 400044, China)

Abstract: In this paper, an an electromagnetic time reversal fault location method based on the minimum mirror
value of fault current energy is proposed. However, this method currently requires that the simulation model set up
during the reverse stage to be consistent with the actual line model parameters at the time of the fault during the for-
ward stage, which limits its practical application. Therefore, based on the discrepency in model parameters between
the forward and reverse stages of this method,the PSCAD simulation software is used in this paper to set up a 10 kV dis-
tribution network line model and its frequency - domain theoretical derivation is conducted .Through simulation, the
loalization performance of this method under different line parameter sensitivities is analyzed, and a coaxial cable ex-
perimental model is constructed for validation. The results show that: (D) When the line inductance parameters in the
reversed stage are adjusted in the range of 0.95 times to 1.1 times compared to the line inductance parameters in the di-
rect stage, the method is able to accomplish ground fault location with high resistance. @The method can achieve ac-
curate location of the real occurrence of an unknown ground fault resistance, and it is suggested that a high-resistance
fictitious ground fault can be set in the line’s lateral branch in the reversed stage so to increase its overall location per-
formance. 3)Using the constructed coaxial cable test model, the impact of unknown fault impedance on the fault loca-
tion performance of the method is analyzed, with a maximum comprehensive fault localization error of 5 m.

Key words: minimum mirror value of fault curren energy ; electromagnetic time reversal ; line parameter

sensitivity ; fault location ; localization performance
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Fig. 2 Derivation of transient voltage expression at the left end of the line based on Thevenin equivalent
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