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Fig.1 Flowchart of faulty phase selection
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Fig.2 Simplified model of high-voltage transmission line
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Tab.1 Singular entropy,high order multi-resolution singular entropy and faulty phase selection result
for different fault conditions,8=70° and R=300 ()

FT D/km Ael Aef; Ael. Ae, Aey Aec ex eg ec ResO Resl Res2
Ag 0 365.460 6 17.3037 16.5263 546.813 5 10.337 2 11.5165 259671 17.5563 60.3712 Ag Ag CAg
Ag 150 181.927 6 19.0018 18.5320 2453150 16.588 4 10.8244 25.1853 18.4741 30.6020 Ag Ag CAg
Ag 300 99.5369 203328 18.3652 155.750 1 15.264 7 13.766 1 29.1437 18.4500 20.1174 BAg Ag CAg
Bg 0 16.869 6 457.4784 17.968 8 14.0133 651.5859 9.2874 20.8422 27.6984 19.1506 Bg Bg ABg
Bg 150 18.1170 113.3543 19.6310 13.2548 265.216 6 134342 21.8957 21.3216 22.0829 Bg Bg ABCg
Bg 300 19.1015 86.9364 18.8465 16.2790 150.408 4 13.556 6 19.7018 25.7528 19.8670 Bg Bg Bg
Cg 0 18.067 1 16.368 5 337.480 5 9.3147 143172 5142848 28.2117 234828 31.1295 Cg Cg ABCg
Cg 150 17.554 1 19.7325 98.5360 9.883 6 15.5152 228.0170 31.0493 179414 29.6139 Cg Cg CAg
Cg 300 19.246 0 19.3139  65.057 1 14.108 2 16.905 3 1429133 37.7148 152400 43.0357 Cg Cg CAg
ABg 0 86.0803 220.2316 15.1297 149.089 8 345490 6 40631 14.6851 38.3286 27.0150 ABg ABg BCg
ABg 150  99.6532  78.0514 17.2592 152.1469 199.9723 5.0607 20.7286 22.5591 20.8182 ABg ABg ABCg
ABg 300 784542 106.1340 16.0518 164.5589 1499103 2.0841 33.6591 344846 13.0752 ABg ABg ABg
BCg 0 19.3557 665.0335 4929133 0.2084 1300.8285 1066.1059 21.4775 46.4614 41.8925 BCg BCg ABCg
BCg 150 18.1225  60.4206 78.030 1 7.6646 1519776 127.2340 23.0355 229177 20.0790 BCg BCg ABCg
BCg 300 19.7624 654151 58.3646 17.967 0 82.7116 63.8043 224735 23.1365 184992 BCg BCg ABg
CAg 0 101.8397 17.8625 110.3217 115.169 3 6.190 7 226.1628 19.0850 28.7483 38.0729 CAg CAg BCg
CAg 150  75.206 2 16.5576 60.482 5 102.651 8 18.200 7 76.2942 20.8981 255001 22.1543 CAg CAg ABCg
CAg 300 61.7987 19.2341 59.5134 82.577 4 10.894 4 717803 27.8512 18.4510 212092 CAg CAg CAg
AB 0 501.0689 438.7535 16.7933 2646.759 6 2 669.659 9 0.0484 21.8162 39.0121 18.1861 AB AB AB
AB 150 126.035 1 81.3711 17.668 3 319.8597 306.767 7 0.1318 252119 24.1605 19.1558 AB AB AB
AB 300 323.0416 8293675 14.668 3 894.498 6 2 509.409 2 0.8474 423394 450147 11.6176 AB AB AB
BC 0 19.8956 176.8323 518.863 5 0.0558 54925977 55814497 187406 444392 625269 BC BC BC
BC 150 17.1026 237.5321 186.4890 0.2280 625.1847 613.3712 229818 22.6462 29.6632 BC BC ABC
BC 300 2194781 96.0520 213.6509 1.9237 8244210 903.7324 18.3089 27.6678 32.0907 BC BC BC
CA 0 5729915 18.4909 391.1075 25122.8832 0.089 0 25051.002 6 2347097 26.7110 194.8303 CA CA ABC
CA 150 283.9454 16.1243 162.6698 1762.3777 0.2824 1764.1055 439091 18.3410 503739 CA CA CA
CA 300 231.6582 18.6419 427.1401 18243.0617 1.5397 19566.0938 263.7184 14.2126 313.8354 CA CA CA
ABC/ABCg 0 30.6977 505740 51.6810 55.6375 99.777 4 80.7837 56.3021 76.7983 71.8163 ABC ABC ABC
ABC/ABCg 150 29.1883  26.0921 30.4319 40.592 6 31.665 4 35.5250 20.4063 25.1158 29.3641 ABC ABC ABC
ABC/ABCg 300 35.5411 37.6152 49.638 1 64.8115 50.867 0 55.5992 31.6809 30.1969 33.0631 ABC ABC ABC
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Faulty phase selection based on high-order multi-resolution singular entropy
for high-voltage transmission lines
FAN Xingiao,ZHU Yongli
(School of Electrical and Electronic Engineering,North China Electric

Power University,Beijing 102206, China)
Abstract: A faulty phase selection method based on the high-order multi-resolution singular entropy of full
-phase fault current is presented for the transmission lines,which is not affected by the fault type,fault
location, transition resistance and system angular difference. The wavelet transform is applied to the fault
current components to compute the high-order cumulants with the wavelet coefficients of different scales,
which are used to form the state matrix. The singular values can be then obtained by applying singular value
decomposition to it and their high-order multi-resolution information entropies are calculated,which are used
to select the faulty phase by comparing them with the threshold set. The comparison of faulty phase selection
results between the method based on the singular entropy of fault current component and that based on the
high-order multi-resolution singular entropy of full-phase fault current show the later is better.
Key words: transmission line; faulty phase selection; fault current component; high-order multi-resolution
singular entropy; short-circuit fault



