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A New Line to Line Fault Location Algorithm in Distribution Power Networks using
3 Phase Direct Analysis

( M.

BB ORAT -2 R TR RTTCBR fRoBT T
S.Choi-S. J. Lee+S. L. Lim-B. G. Jin-D. S. Lee )

Abstract - In this paper, a fault location algorithm is suggested for line to line faults in distribution networks.
Conventional fault location algorithms use the symmetrical component transformation, a very useful tool for transmission
network analysis. However, its application is restricted to balanced network only. Distribution networks are, in general,
operated in unbalanced manners, therefore, conventional methods cannot be applied directly, which is the reason why
there are few research results on fault location in distribution networks. Especially, the line to line fault is considered as
a more difficult subject. The proposed algorithm uses direct 3—phase circuit analysis, which means it can be applied not
only to balanced networks but also to unbalanced networks like distribution a network. The comparisons of simulation
results between one of conventional methods and the suggested method are presented to show its effectiveness and

accuracy.

Key Words : Line to Line Fault Location, 3 phase direct analysis, Distribution Power System
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Table 1 Fault location results in the balanced network using
the sequence transformation

AR A #3419

km (pw) | 2AAF 0[] |2FA 0[e)lzFAZ 50(L]
1 (0.1 0.1001 0.1004 0.10056
2 (0.2) 0.20013 0.20042 0.20007
3 (0.3) 0.30013 0.30043 0.30057
4 (04 0.40024 0.40044 0.40057
5 (0.5) 0.5002 0.50045 0.50056
6 (0.6) 0.60023 0.60045 0.60055
7 0.7) 0.70029 0.70046 0.70053
8 (0.8 0.80032 0.80046 0.8005
9 (0.9 0.90042 0.90046 0.90047
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Fig. 5 Fault location errors in the balanced network using the
proposed direct calculation method
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Table 2 Fault location results in the balanced network using
the proposed direct calculation method

AA A F47¢

km (pu) | ZAAE o] |2dAEY 0[L]|2dA % 500L]
1 (01 0.10013 0.09823 0.09547
2 (0.2 0.20015 0.19817 0.19534
3(03) 0.30018 0.2981 0.29519
4 (04) 0.40021 0.39804 0.39505
5 (0.5) 0.50025 0.49796 0.49489
6 (0.6) 0.60029 0.59789 0.59473
7 (0.7 0.70034 069782 0.69456
8 (0.8) 0.80039 0.79774 0.79439
9 (09 0.90045 0.89766 0.89421
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Fig. 6 Simplified diagram of an unbalanced power network
with a line to line fault
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Table 3 Fault location results in the unbalanced network using

the sequence transformation

A A A 2 3712

km (pu) |ZAAE 0[QInFAL 0[Q)|2EAT 50[0]
1 (0.1) 0.10128 0.15609 0.17469
2 (0.2) 0.20282 0.25432 0.2732
3 (0.3) 0.30453 0.36101 0.37179
4 (0.4) 0.40642 0.46158 0.47041
5 (0.5) 0.50947 0.54874 0.56917
6 (0.6 0.61078 0.64683 0.66801
7 (0.7 0.71318 0.76485 0.76691
8 (0.8) 0.8158 0.86598 0.86519
9 (0.9 0.91863 0.94136 0.96515
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Fig. 8 Fault location errors in the unbalanced network using
the proposed direct calculation method
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Table 4 Fauit location results in the unbalanced network
using the proposed direct calculation method

AR A F37€

km (pu) [2FAF olellzdAe 30[Q])|Z3AT 50[0]
1.1 0.10002 0.09997 0.09995
2 (0.2) 0.20003 0.19997 0.19995
30.3) 0.30003 0.29998 0.29996
4 (0.4) 0.40002 0.39996 0.39994
5 (0.5 0.50004 0.49999 0.49996
6 (0.6) 0.60006 0.6 0.59998
7 (0.7) 0.70003 0.65997 0.65995
8 (0.8) 0.80003 0.79858 0.79727
9 (0.9) 0.90008 0.90002 0.90002
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