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Location of Faulty Power Network Component Based on Fuzzy Cluster Analysis

XU Yan, LIU Jin-sheng, ZHANG Ya-gang, WANG Zeng-ping
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, Hebei Province, China)

ABSTRACT: As for traditional fault location methods
utilizing action information of protection, the fault is located
after the action of protection is completed, so it is difficult to
meet the requirement of wide-area adaptive backup protection
in time limit, especially under the condition that the substation
DC system is out of work the primary fault is hard to be located
by traditional methods. For this reason, based on real-time
measurement information from wide-area measurement system
(WAMS), the authors propose a method, in which firstly
optimal classification of samples consisting of wide-area
information is performed by fuzzy C- averaging method, then
the faulty component and fault area are located. Simulation
results show that the proposed method can locate primary faults
rapidly and correctly, and the range evidently affected by the
fault can be determined, and the requirement of wide-area
adaptive backup protection in time limit can also be met.
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Tab.1 Voltage of each node in different cycle
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R W i L Ly MR BRZC 17 QUWTERAS O BEE 17 QUWRESRS R BRI R&ROR IR
LAEE oM B 1A 2 AN BEITAT 1) BRITCHE 4 J598)  VIBRHT 1 5] CGE 30 MEBD  JE 1AM

1 1.0319 0.861 4 0.8613 0.860 9 0.859 3 09112 0.800 0 0.8977 0.889 4
2 1.008 2 0.644 8 0.644 7 0.644 2 0.642 2 0.750 1 0.662 4 0.8856 0.879 2
3 0.9359 0.3972 0.397 1 0.396 8 0.3956 0.474 0 0.414 4 0.814 0 0.807 4
4 0.901 3 0.5422 0.5420 0.5416 0.5400 0.674 9 0.579°5 0.772 1 0.764 9
5 09176 0.642 3 0.642 1 0.6417 0.639 6 0.756 5 0.633 1 0.769 7 0.761 2
6 0.9256 0.659 8 0.659 6 0.659 1 0.6570 0.773 2 0.648 0 0.776 4 0.767 9
7 0.899 6 0.6515 0.6513 0.650 8 0.648 8 0.7559 0.624 0 0.7473 0.738 4
8 0.897 6 0.6555 0.6553 0.654 8 0.652 7 0.756 6 0.6215 0.743 4 0.7342
9 0.987 6 0.8579 0.8577 0.857 4 0.8559 0.909 4 0.788 7 0.8559 0.847 2
10 0.950 7 0.669 1 0.669 0 0.668 5 0.666 7 0.806 7 0.697 7 0.8158 0.808 30
11 0.940 6 0.664 0 0.663 8 0.663 4 0.661 5 0.793 8 0.679 1 0.800 6 0.792 81
12 0.924 5 0.639 7 0.6395 0.639 1 0.637 3 0.778 8 0.6710 0.7913 0.783 92
13 0.9411 0.6380 0.6379 0.6375 0.6357 0.791 4 0.686 7 0.810 1 0.802 93
14 0.923 8 0.5653 0.565 2 0.564 8 0.563 2 0.759 2 0.665 7 0.802 4 0.795 8
15 09213 0.446 8 0.446 8 0.446 5 0.445 4 0.829 5 0.767 4 0.8397 0.8355
16 0.946 9 0.409 0 0.408 9 0.408 7 0.408 0 0.884 0 0.8345 0.8815 0.878 3
17 0.949 2 0.1375 0.1375 0.1374 0.1371 0.884 8 0.8325 0.8816 0.878 2
18 0.9376 0.106 8 0.106 7 0.106 7 0.106 3 0.127 4 0.111 4 0 0

19 0.990 2 0.6510 0.6510 0.650 8 0.650 3 0.9532 0.920 3 0.9459 0.943 7
20 0.900 8 0.645 6 0.645 6 0.645 6 0.6453 0.874 3 0.848 4 0.866 2 0.864 3
21 0.959 5 0.5253 0.5252 0.5250 0.524 3 09105 0.867 5 0.902 1 0.899 4
22 1.0125 0.667 1 0.667 1 0.666 9 0.666 2 0.9752 0.938 5 0.962 9 0.960 8
23 1.008 1 0.667 9 0.667 8 0.667 6 0.666 9 09714 0.9353 0.959 2 0.9572
24 0.959 4 0.448 0 0.447 9 0.447 8 0.4470 0.900 3 0.852'1 0.895 6 0.8925
25 1.024 9 0.667 6 0.667 6 0.667 4 0.666 5 0.8217 0.759 0 0.9349 0.929 7
26 1.006 3 0.5050 0.504 9 0.504 7 0.503 5 0.892 2 0.830 7 0.924 3 0.920 2
27 09735 0.3339 03338 0.3337 0.3329 0.883 1 0.826 3 0.899 0 0.8952
28 1.026 1 0.653 4 0.653 2 0.652 8 0.6513 0.9413 0.880 5 0.9450 0.941 4
29 1.0333 0.701 2 0.701 0 0.700 6 0.699 0 0.9579 0.898 8 0.954 4 0.9510
30 1.0470 0.824 5 0.824 4 0.824 1 0.8229 0.889 2 0.8333 0.968 7 0.964 5
31 0.9820 0.8139 0.813 7 0.8132 0.8112 0.8852 0.770 8 0.842°8 0.8358
32 0.9830 0.802 6 0.802 5 0.802 1 0.800 7 0.8913 0.803 7 08725 0.866 8
33 0.9970 0.764 1 0.764 0 0.763 9 0.763 4 09725 0.949 6 0.965 4 0.963 9
34 1.0120 0.79717 0.797 7 0.797 7 0.7977 0.991 6 0.968 2 0.9813 0.979 3
35 1.049 0 0.7959 0.795 8 0.795 7 0.795 1 1.023 2 0.994 1 1.009 5 1.008 0
36 1.063 0 0.8558 0.8557 0.8556 0.8550 1.042 4 1.018 4 1.0299 1.028 7
37 1.0270 0.786 8 0.786 7 0.786 4 0.7852 0.8879 0.8352 0.9524 0.949 2
38 1.026 0 0.7857 0.785 6 0.7852 0.783 7 09717 0.920 8 0.9574 0.954 8
39 1.030 0 0.981 7 0.981 6 0.98 5 0.9810 0.998 0 0.954 6 0.979 1 0.9759
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