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Analysis and simulation of leakage transient in coal mine low voltage network

ZHAO Jian-wen, HOU Yuan-bin
(School of Electrical and Control Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: In order to realize rapid and reliable idenfification of coal mine low voltage distribution network leakage using transient
charicteristics conveniently, transient mathematical model of coal mine single-phase leakage is established, the instantaneous
expressions of zero-sequence voltage, zero-sequence current, ground current and phase-ground vlotages are all presented through
analysis for that. By simulink of MATLAB, a practical 660 V coal mine distribution network simulation model is set up; the
relationships between leakage charicteristics and different leakage resistances, leakage angles, leakage points and different line length
are simulated; validity of theory model analysis is done also. The superposition and high similarity of leakage wave forms confirm
that theroy analysis model is correct. In transient transition course, zero-sequence voltage, zero-sequence currents and their impact
values decrease with the increase of leakage resistance, and are influenced by leakage angle; transient zero-sequence current
waveform(including ploarity, dimension, impact value, and decay process)of fault line is quite different from nomal lines’, and this
feature is not influenced by leakage resistances, leakage angles, leakage points, and line length. These results provide theroy
evidences for research of coal mine leakage protection.
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Fig.2 660 V coal mine power supply system
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Fig.3 Leakage waveforms from M-file and model
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Fig. 4 Characteristic waves with leakage resistances
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Fig. 5 Zero-sequence characteristic with leakage angles
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