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Discussion of fuzzy comprehensive evaluation application on earth fault line selection

MU Da-ging, MO Jing-jun
( Changsha University of Science & Technology, Changsha 410077, China )

Abstract: The existing different grounded fault line selection methods in ineffectively grounded system collect different fault
information to deal with. Different methods have the different applicability, and the robustness and accuracy to check out the fault
line are also different. Since the complication of the ineffectively grounded system and the characteristics of single-phase grounded
fault, each of the methods has some limitations. Therefore, applying comprehensively various methods with information fusion
technique, it will be an efficient way to improve the performance of the grounded fault line selection, This paper focuses on the
investigation of fault line selection in ineffectively grounded system and presents a mode of fuzzy comprehensive evaluation for
multiple methods of earth fault line selection, Membership functions and weight factors of multiple methods including are probed in
the paper. The actual example simulations of fuzzy comprehensive evaluation for three methods including fundamental component
mutation between phases, energy function, and wavelet transform are done. The results show that this mode has higher reliability.

Key words: ineffectively grounded system; relay protection; earth fault line selection; energy method; wavelet transform
method; phase-to-phase fundamental current variation comparison method; fuzzy comprehensive evaluation
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Fig.2 Membership function of energy function method
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Fig.3 Membership function of wavelet transform method
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Fig.4 Simulation model
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Tab.1 Simulation results of fault characteristics of three
methods(L.1: fault line)
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L4 0. 4790 0. 2879 0. 1094
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Tab.2 Fuzzy comprehensive evaluation for three methods of fault line selection
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) RRE 4, MEa FRE 4. BE a FRE 4, HEa Rb
L1 0 0.143 0. 10198 0.143 1 0.714 0. 728583
HEELE L2 0. 00569 0.143 0 0.143 0 0.714 0. 000814
© R=0.01Q L3 0 0.143 0.01154 0.143 0 0.714 0.00165
L4 0 0.143 0 0.143 0 0.714 0
L1 0. 05373 0.143 0. 02232 0.143 1 0.714 0. 724875
HEELE L2 0 0.143 0 0.143 0 0.714 0
R=1 000 @ L3 0.01578 0.143 0 0.143 0 0.714 0. 002257
L4 0 0. 143 0 0.143 0 0.714 0
L1 1 0.3214 0.77484 0.3214 1 0. 3572 0. 927634
AH R R (E L2 0. 82073 0.3214 0.41624 0.3214 0 0. 3572 0. 397562
R=0.01Q L3 0. 20199 0.3214 0. 68342 0.3214 0 0.3572 0. 284571
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AE R R E L2 0.27111 0.3214 0.11424 0. 3214 0 0.3572 0.123851
R=1 000 @ L3 0.51389 0.3214 0. 29132 0.3214 0 0. 3572 0. 258794
L4 0. 07864 0.3214 0 0.3214 0 0. 3572 0. 025275
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