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Fault location algorithm based on time-domain for partial coupling double-circuit transmission lines

DU Wanlin, LIANG Yuansheng, WANG Gang
(College of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: Multi-circuit transmission lines on the same tower have become the inevitable trend of power grid construction,
mostly partial coupling mode. Affected by the partial coupling characteristics, the existing fault location methods have
large error. Therefore, this paper develops a study about the fault analysis and fault location method for the partial
decoupling double-circuit transmission lines. Based on its structure and characteristics, as well as the lines decoupling
theory, the interface equations of demarcation point are built. On the basis of the above study, the new fault location
algorithm based on time-domain for partial coupling double-circuit transmission lines are presented. Finally, ATP/EMTP
is used to construct the model of partial coupling of double-circuit transmission lines. After the overall simulation and
verification, it shows that the presented algorithm is accurate.
This work is supported by National Natural Science Foundation of China (No. 51307065).
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Fig. 2 Single transmission line model
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Table 1 Fault location results of presented algorithm
WIRHLE e wgn SRTERE L 1o
(EEQTIW)/ KB A 4 Ukm 2 %/km 4iHYkm %A /km 0.9 ]
IAG 129 029 093  -0.07 0.8 |
IABG 096  -0.04 097  -0.03 .
IAB 088 —0.12 098  —0.02 ¥ 07 1
! AD " yABCG 092 -008 101 001 i3 /
=06 -
IAIAG 150 050 096  -0.04 P /
IAIBCG 134 034 095 0.5 ® 05 s ]
IAG 476 024 489  -0.11 = e
IABG 496  -0.04 501 001 04 > —n 1
IAB 490  -0.10 494  -0.06 03 — |
5 AD pi
IABCG 441 059 493  -0.07 e w
IATIAG 466 034 475 -0.25 0.2 0 S 10 15 20 35 30 35 40
IAIBCG 506 0.06 497  -0.03 g
IAG 924 076 995  -0.05 7 A SRR/ lm
IABG .61 =039 999 ~0.01 Al R E LRI ER B 2% (10 km SLELRE)
IAB 937  -0.63 997  -0.03
10 AD IABCG 951  -049 1000  0.00 Fig. Al Fault location results by existing algorithm (fault
IAIAG 921 079 995  -0.05 distance: 10 km)
IAIBCG 944 056 990  -0.10
IAG 1529 029 1485 -0.15
IABG 1521 021 1498  -0.02 10 - y T " y
IAB 1568 068 1501 001 0.9 1
15 AD  ABCG 1565 065 1501 0.0l 08|\ |
IAIAG 1506 006 1489  —0.11 07\ \ by & |
IAIIBCG 1586 0.86 1499 0.0l Jﬁ gl | "-;\ /;’
IAG 2001 001 1994  -0.06 o N\ i S
IABG 2001 001 1998  -0.02 - 0.5 A\ 14
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K . A . -+ 03l A I 4 ADIE) |
IAIAG 2001 001 2001 001 \\W B === 4D
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T ot ol o A2 A STR R BB MIEE #2610 km SbAFE)
[IABCG 2492 -0.08 2492 —0.08 Fig. A2 Fault location results by presented algorithm
IAG 3041 041 2997  -0.03 .
IABG 3066 066 2999 001 (fault distance: 10 km)
BD IAB 3071 071 3004  0.04
IABCG 3087 087 2999 -0.01 1.0
30 AG 3039 039 2997  -0.03 09 :
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IIAB 3085 085  30.00  0.00 T
[IABCG  30.87 087 2999  -0.01 ﬂ 0.7
1AG 3490 -0.10 3502 0.02 & 65t |
IABG 3489 -0.11 3501 001 S
BD IAB 3488 -0.12 3493  -0.07 = 05
35 IABCG 3472 028 3496 -0.04 ﬁ oalt |
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3 IABCG 3977 077  39.02  0.02 B1 fE4EE R AN EE th 2% (30 km AbALRE)
o IE&% giﬁ (? 1219 322? 7282 Fig. B1 Fault location results by existing algorithm

IIAB 39.74 074 3901  0.01 (fault distance: 30 km)
[IABCG 3977 0.77___39.01 __ 0.01
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