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A Study on Estimation Technique for Fault Location using Quadratic Interpolation
in a Parallel Feeding AC Traction System
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Abstract - Nowadays reactance method is being used as a technique for fault location in parallel feeding AC traction power
system. However, implementation of this method requires a large number of field tests(ground fault) which is a huge burden on
the operators. This paper presents a new estimation technique using quadratic interpolation to reduce number of times for field
test and improves the accuracy of fault location. To verify a new technique, we solve AT feeding circuit and model it using
PSCAD/EMTDC. Finally this paper conducts a comparative analysis of usefulness between a new technique and real field data.
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Fig. 1 Circuit diagram of a single feeding AC traction system
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Fig. 3 Measured reactance in simulation and calculated reac
tance
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Table 2 Comparison between measured reactance in simulation
and calculated reactance

1O
712 Xeasure Xoateulate o7} [Q] QArE
[iem] (] [] (10-@) {(1o-@1)
©) ) Dx100}
0 0 0
1 3.045 2.978 0.067 2.2%
2 5.261 5.252 0.009 0.2%
3 7.043 7076 0.033 05%
4 8.390 8.451 0.061 0.7%
5 9.302 9.376 0.074 0.8%
6 9.780 9.853 0.073 0.7%
7 9.821 9.880 0.059 0.6%
8 9.428 9.458 0.03 0.3%
9 8.601 8588 0.013 0.2%
10 7.354 7.284 0.07 1.0%
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Fig. 4 Curves for real data and quadratic interpolation data
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Table 3 Real measured data though ground fault test
AtiAE HNERL st MR [A] AU EAGHEIA) [Q]
(km] [v] TF AF (TF+AF) R X Z
0.00 44.84 44.40 16.54 60.94 0.1744 0.3239 0.3679
19.44 14745 38.80 16.33 55.13 0.56215 1.2314 1.3373
49.09 150.04 19.80 10.68 30.48 0.9107 2.2866 24613
74.61 150.04 14.38 10.16 24.54 1.1196 2.8446 3.0570
99.59 150.04 12.66 13.15 25.80 1.0114 2.1262 2.9078
100.00 150.04 12.74 13.26 26.00 1.0036 2.7053 2.8854
19.69 150.04 8.98 941 18.39 1.5094 3.7900 4.0795
49.95 150.05 713 .77 14.90 1.9247 4.6528 5.0352
75.28 150.04 7.36 794 15.30 1.7652 45747 49034
100.00 140.17 7.67 8.06 15.72 1.5604 4.1762 4.4582
20.25 173.02 7.44 8.19 15.62 1.9385 5.1881 5.5384
49.84 198.30 7.66 8.15 15.81 2.1461 5.8927 6.2713
74.70 204.55 742 8.11 15.53 2.2391 6.1933 6.5857
100.00 194.70 7.46 8.11 15.56 21272 5.8837 6.2564

B 4 AS YYEA gk 22 B g8 A ALt gL
Table 4 Comparison between real reactance and quadratic interpolating reactance
WEAVE | A4S dEA0) | 2% B 2UEA (o] o7} Q] oxg 1Xeen = Xinterp
& X . X —x g3 = X100
OEH74 E] [km] real interpol | real interpol | real
(SS) 0 0.324 0.324
2.394 1.231 1.284 0.053 4%
6.045 2.287 2.287
9.187 2.845 2.702 0.143 5%
(PP1) 12.313 2.705 2.705
13.933 3.790 3.762 0.028 1%
16.422 4,653 4653
18.506 4575 4715 0.140 3%
(PP2) 20.540 4176 4176
22.133 5.188 5.081 0.107 2%
24.461 5.893 5.893
26.417 6.193 6.106 0.087 1%
(SP) 28407 5.884 5.884
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