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Study on calculation methods of ground fault through transition resistance
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(1. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Shanghai Municipal Electric Power Company, Shanghai 200122, China; 3. Taizhou Power Supply Company, Taizhou 225300, China)

Abstract: The calculation methods of ground fault through transition resistance are studied. Firstly, single-line ground fault through
transition resistance is analyzed by symmetrical component method. The six-sequence component theory is used to analyze two
parallel lines on the same tower when the parameters are exactly the same. Secondly, a method is presented to analyze two parallel
lines of asymmetry parameter on the same tower. According to symmetrical component method, impedance matrix of the lines is
decoupled to positive sequence, negative sequence and zero sequence. It comes to a conclusion that positive sequence and negative
sequence have already been decoupled, but zero sequence is still coupling. Then, the coupling zero sequence is decoupled to the same
directional zero component and the circumfluence zero component based on six sequence component theory in which the zero
sequence is divided into the same directional component and the circumfluence component. And system impedance is modified.
Finally, the new decoupling method is applied to do fault analysis and figure up the correction coefficient of transition resistance. The
PSCAD results prove that the new decoupling method is correct.
This work is supported by National Natural Science Foundation of China (No. 51177066 and No. 51377104).
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Table 1 Comparison of the precision of electric parameters

(RF0Q)
PSCAD fji  dulb/N/pirit i/
et . p
FAH/KA B EAEKA %
[ AG 1A 2.021 229 1.999 592 1.070 5
IB 2.614 983 2.583 041 1.2215
[ BCG
IC 2.473 731 2.449 892 0.963 7
IB 2.650 454 2.616 954 1.263 9
I BIICG
Inc 2.514 610 2.488 558 1.036 0
IA 1.618 442 1.594 151 1.500 9
I AIIABG A 1.554 845 1.557 513 0.171 6
1B 2.603 572 2.572927 1.177 0
IA 1.720 289 1.728 685 0.488 1
IB 2.887 563 2.853 492 1.1799
I ABIIACG

A 1.703 634 1.665 094 22622
1nc 2.926 639 2.904 110 0.769 7
IA 1.801 959 1.801 561 0.002 2
IB 1.776 339 1.753 827 1.2673
[ ABIIABCG A 1.739 489 1.715 545 1.376 5
1B 1.728 892 1.730 865 0.114 1
1nc 2.951 088 2.919 641 1.065 6
I M[Z  1.800574 1.789 888 0.593 4

I ABCIIABC -
A2 1.800 792 1.790 091 3 0.594 2

F2 BSEBELERS10Q)

Table 2 Comparison of the precision of electric parameters

(R=10Q)
PSCAD /i  Suli/NIporie iz
et . p
FAH/KA KA %
[ AG 1A 1.969 596 1.947216 1.1362
IB 2.748 334 2.718242 1.094 9
[ BCG
IC 2.299 772 2.269 606 13116
IB 2.783 308 2.752 695 1.099 8
I BIICG
1nc 2.338 489 2.308 645 1.276 1
IA 1.687 991 1.667 027 1.2419
I AIIABG A 1.622 673 1.623 173 0.030 8
1B 2.434 584 2.401 881 1.3432
IA 1.710 771 1.719 388 0.503 6
IB 2.874 229 2.840 227 1.1829
[ ABIIACG
A 1.695 102 1.656 023 2.305 4
Inc 2.955 405 2.932 760 0.766 2
IA 1.810 883 1.811 825 0.052 0
IB 1.760 466 1.737 327 13143
I ABIIABCG A 1.749 209 1.725 593 1.350 0
1B 1.711 635 1.712 864 0.0718
Inc 2.963 990 2.932 499 1.062 4
1% 1.800574 1.789 888 0.593 4
[ ABCIIABCG -
112 1.800 791 1.790 091 0.594 2
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Table 3 Comparison of the precision of electric parameters

(R=50Q)
. PSCAD fj MU B2/
et . s
FAH/KA B EAEAA %
[ AG 1A 1.533 833 1.503 725 1.962 9
IB 2.808 303 2.772 814 1.2637
[ BCG
IC 2.072 349 2.048 012 1.174 3
IB 2.847 320 2.813 424 1.190 4
I BIICG
1nc 2.113 028 2.087 949 1.186 8
IA 1.671 523 1.652 707 1.125 6
I AIIABG A 1.588 986 1.576 262 0.800 7
1B 2.342 541 2.322 605 0.8510
IA 1.673 582 1.682 877 0.5553
IB 2.897 603 2.863 673 1.1709
I ABIIACG
A 1.657 728 1.618 959 2.3386
1nc 2.994 384 2.969 841 0.8196
IA 1.801 956 1.804 585 0.1458
IB 1.739 548 1.714 527 1.4383
[ ABIIABCG A 1.739 542 1.715 185 1.400 2
1B 1.692 251 1.693 584 0.078 7
1nc 3.015517 2.984 746 1.020 4
[ M 1.800574 1.789 888 0.593 4
[ ABCIIABCG )
112 1.800 791 1.790 091 0.594 2
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