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Table 1 Calculation results of fault features of each line
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Table 2 Calculation results of fault features of each bus
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Table 3 Locating results of fault elements in
multiple fault scenarios
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Fig.3 Fault diagnosis results using different feature
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Fault diagnosis method of power grid based on wide-area recorder data and
fuzzy C-means clustering
HE Juntao,CHE Renfei, MENG Qingmeng,ZHANG Hao
(Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,
Shandong University , Jinan 250061 , China)

Abstract ; There is a possibility of mal-operation and miss-operation of circuit breakers and protection equipment,
and improper actions will cause incorrect alarm information and affect fault diagnosis of power grid. A power grid
fault diagnosis method based on wide-area fault recording data and FCM( Fuzzy C-Means) clustering is proposed for
the above problems. The fault recording data of bus,transmission line and transformer are extracted and analyzed to
extract features that can be used to effectively distinguish faulty components. A fault diagnosis model of power grid
based on fuzzy C-means clustering is established. The cluster analysis of the components after the grid fault is carried
out, and the fault credibility of each component is calculated to determine the fault components. The simulation of the
New England 39-bus system and an actual case study show that the proposed method can identify faulty components
quickly and correctly,and is immune to fault location and type.

Key words: fault diagnosis of power grid; wide-area fault recording;fuzzy C-means analysis; wavelet analysis;fault
feature ; fault credibility
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TableB1 Faulty reliability of suspects components under different fault types

WA A
[~ HbEALE
10414 11314 L1415 L1516 L1617
10% 0.176 0.149 0.978 0.149 0.212
48% 0.145 0.152 0.981 0.147 0.207
90% 0.113 0.187 0.978 0.148 0.218
AR 10% () 0153 0.257 0.958 0.199  0.154
48% (fHF1)  0.154 0325 0.944 0.160 0.111
90% (#FH)  0.161 0236 0.860 0.151 0.142
10% 0.095 0.095 0.937 0.096 0.346
48% 0.103 0.115 0.937 0.096 0.344
— 90j/:, 0.123 0.222 0.930 0.128 0.341
10% (#FH) 0159  0.290 0.958 0.151  0.107
48% (fEfHL)  0.272 0355  0.907 0.185  0.121
90% (kR 0.160 0.196 0.860 0.147 0.141
10% 0.095 0.095 0.937 0.097 0.345
PR 48% 0.102 0.114 0.937 0.096 0.344
90% 0.122 0217 0931 0.127 0.341
10% 0.098 0.094 0.937 0.096 0.346
= AR 48% 0.053 0.058 0.981 0.050 0.266
90% 0.094 0.177 0.956 0.097 0.309
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