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Method research of fault area location of power grid based on multivariant analysis
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Abstract: This paper defines fault area for the wide area backup protection and puts forward a new method for fault area location based
on WAMS (Wide Area Measurement System) system. It uses F testing algorithm (mean value equal or not) in multivariant statistical
analysis to locate the backup protection speeding area and its locked area. Based on new power system monitoring system and using
electrical quantity information like voltage and current vector, etc, this method can locate the fault area accurately and effectively and

is real-time and global. It can locate fault area before the action of backup protection, which offers good preparation for the wide area

backup protection.
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Fig.1 Method of fault area location flow process chart
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Tab.1 Backup protection speeding area location

WO R A - SR,
PR Er-T=m e B R
LS ,
o | 1 b b7
BUS1-BUS2 0.289 5 0.279 5 0.8719 0
BUS1-BUS39 0.269 5 0.279 5 0.730 2 0
BUS2-BUS3 0.649 3 0.659 3 0.817 1 0
BUS2-BUS25 0.1249 0.114 9 0.767 0 0
BUS3-BUSI18 1.6349 1.644 9 0.006 8 1
BUS3-BUS4 0.610 6 0.600 6 0.929 4 0
BUS4-BUS14 0.143 5 0.1335 0.780 7 0
BUS4-BUSS 0.414 8 0.404 8 0.920 3 0
BUS5-BUS6 0.192 4 0.182 4 0.814 8 0
BUSS5-BUSS8 0.236 4 0.226 4 0.842 6 0
BUS6-BUSI1 0.154 2 0.144 2 0.788 5 0
BUS6-BUS7 0.192 8 0.182 8 0.8151 0
BUS7-BUS8 0.076 0 0.086 0 0.602 7 0
BUS8-BUS9 0.137 8 0.127 8 0.776 6 0
BUS16-BUS19 0.814 1 09141 0.701 3 0
BUS16-BUS17 3.2862 3.276 2 1.46X10° 1
BUSI15-BUS16 0.861 9 0.8719 0.748 4 0
BUS14-BUSI15 0.539 2 0.529 2 0.9359 0
BUS13-BUS14 0.4120 0.402 0 0.919 6 0
BUS10-BUS13 0.363 0 0.3530 0.904 1 0
BUS10-BUSI11 0.153 8 0.143 8 0.788 2 0
BUS9-BUS39 0.140 6 0.130 6 0.778 6 0
BUS16-BUS21 0.749 8 0.739 8 0.8856 0
BUS16-BUS24 0.342 6 0.352 6 0.766 6 0
BUS17-BUS27 1.089 7 1.079 7 0.082 1 1
BUS21-BUS22 0.463 7 0.453 7 0.930 5 0
BUS22-BUS23 0.042 0 0.0320 0.701 2 0
BUS23-BUS24 0.436 5 0.426 5 0.9255 0
BUS25-BUS26 0.482 3 0.472 3 0.9330 0
BUS26-BUS27 0.919 8 0.909 8 0.784 0 0
BUS26-BUS28 0.226 4 0.216 4 0.836 6 0
BUS26-BUS29 0.213 2 0.203 2 0.828 3 0
BUS28-BUS29 0.188 2 0.198 2 0.681 3 0
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Fig.2 Result of fault area location
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Tab.2 Fault area locating of every short circuit fault for IEEE 39bus system
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Bus3-18 | 0.0068 | Bus-16 | 0.0192 | Bus-3 | 0.0128 | Bus-3 0.0017 Bus3-18 | 0.0035 | Bus3-4 | 0.0096
Jn# | Busl6-17 | 0.0001 | Bus-17 | 0.0002 | Bus-4 | 0.0003 | Bus-16 | 0.0256 | Busl6-17 | 0.0001 | Bus4-5 | 0.0216
X P | Busl7-27 | 0.0821 | Bus-18 | 0.0637 | Bus-5 | 0.0529 | Bus-17 | 0.0002 Bus17-27 | 0.0863 | Busl4-15 | 0.0549
5 Bus-27 | 0.0923 | Bus-14 | 0.0891 | Bus-18 | 0.0615
Bus-15 | 0.0651 | Bus-27 | 0.0941
BUS2-3 | 0.0796 | Bus-2 | 0.0847 | Bus-3 | 0.0052 | Bus-2 0.0779 BUS2-3 | 0.0826 | Bus3-18 | 0.0012
BUS2-25 | 0.0830 | Bus-3 | 0.0023 | Bus-16 | 0.0564 | Bus-3 0.0015 BUS2-25 | 0.0801 | Bus3-4 | 0.0034
P4 | BUS3-18 | 0.0003 | Bus-4 | 0.0884 | Bus-17 | 0.0213 | Bus-4 0.0723 BUS3-18 | 0.0004 | Bus4-5 | 0.0412
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