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A method for locating fault sections in distribution networks based on the
comparison of state estimation residual errors
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Abstract: In order to solve the problem of pseudo-fault points in fault location in a distribution network with radial
networks based on the single terminal impedance method, a fault section location method based on residual comparison of
state estimation is proposed. This is based on the monitoring information provided by distributed intelligent measurement
equipment in the network. This method first traverses all nodes and establishes the state equations of different node fault
networks by adding faulty branches. Secondly, the total residual detection value sequence containing all nodes of the
network is obtained by solving the state estimation equation. Then the faulty node is identified by detecting the node with
the maximum residual detection value. Finally, the fault section is determined according to the phase difference of
impedance angle between the head and the end of adjacent sections. A large number of simulations show that the proposed
method produces good fault location with different fault types, transition resistance and other working conditions. The
method takes into account the random variable components generated by the measurement, and uses the complementarity
and multi-sources of the measurement data of different attributes to improve to some extent the anti-interference ability of
different measurement data errors. This greatly reduces the fault finding range of the distribution network under limited
measurement conditions.
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Fig. 1 Model of transmission line
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Fig. 2 Equivalent network with distribution network failure
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R AHRET T AR ME
AAXIE S AL 2 A3 WRl4 AR5 A6 T 8 A9 WAL A1l TAA12
9-10 02728  0.2811 0.0874 04546  0.0243 0.0410 0.2777 0.0351 1.5008 0.2052 0.2735 0.0031
13-14 03211  0.4654 0.0032  0.3328  6.2344 6.1125 0.3274 6.0680 0.3211 6.3857 0.3221 0.0031
15-16 0.0564  0.0564 0.0067  0.0596  0.1136 0.0071 0.0671 0.0078 0.0564  0.0070 0.0567 0.0022
20-21 03150  3.9683 45065  0.3274  0.0004  4.6425 0.3215 0.0180 0.3150 0.0032 0.3160 0.0030
23-25 03151  3.5224 35174 34352  3.5026 45496 41477 46490 0.3151 46707 0.3185  4.6555
26-31 0.3142 0.3292 1.0060 0.3241 0.0110 0.0114 0.3234 0.0064 0.3142 0.0034 0.3148 0.0047
29-30 0.3206  4.1442 45558  0.3424  4.6948 46147 41442  4.6490 0.3206 0.0043 0.3220 0.0072
31-32 0.2977 0.3010 0.1305 0.2981 0.0949 0.0067 0.2997 0.0084 0.2977 0.1068 0.2976 0.3810
A3 AAi14 WAH1s WAN1e W17 WAN18 WAN19 P20 a2l fisi22 figi23 24
9-10 0.2728 0.0028 0.0297 0.0027 0.2790 0.0294 0.0615 0.0316 0.2729 0.0494 0.2726 0.0850
13-14 0.3211  6.4977 6.1576  6.0938  0.3294 6.1614 6.1312 0.4643 0.3212 0.0098 0.3209 6.4558
15-16 0.0564 0.0091 0.1574 0.1724 0.0565 0.0058 0.1714 0.0051 0.0564 0.0019 0.0564 0.0014
20-21 0.3150  0.8297 47664 46189  0.3234 47348 46970  4.8379 0.3151 0.0111 0.3148 3.5323
23-25 03151  4.6296 47259 46533 47371 46948 46642 46926 0.3198 46882 47393 47103
26-31 0.3142  0.5075 0.4527  0.0076  0.3252 0.1106 0.9986 2.2748 0.3142 1.0827 0.3144 0.0057
29-30 0.3206  4.7916 32404 15392  4.4385 3.2415 0.7573 2.3568 0.3207 1.0478 0.3209 0.0065
31-32 0.2977 2.1896 0.0126 0.0093 0.2997 0.1726 0.3588 0.3109 0.2976 0.0130 0.2978 0.0045
WAi25  ATgi26 WaH27 WAH28 0 WhH29 W30 W31 P32 fisi33 i34 — —
9-10 0.2728 1.2530 0.0023 0.4822 0.2795 0.4820 0.7623 1.1063 1.0303 0.2728 — —
13-14 0.3211 2.3579 0.0026 6.2228 0.3300 0.0112 1.0377 1.1531 0.9268 0.3211 — —
15-16 0.0564 0.0527 0.0195 0.0153 0.0564 0.0109 0.0121 0.0527 0.0153 0.0198 — —
20-21 0.3150 2.2983 4.6707 4.5683 0.3251 0.1464 1.2710 1.2347 1.0291 0.8956 — —
23-25 0.3151 2.2784 3.5562 4.6468 0.3438 4.5851 1.2840 1.1303 1.0389 0.9213 — —
26-31 0.3142  3.3591 1.4565  0.0081  0.3291 0.0067 1.4548 1.4029 1.2463 0.3142 — —
29-30 0.3206  2.2862 45537  0.0076  4.7939 43879 1.2830 1.2478 1.0344  0.9046 — —
31-32 02977  1.9747 0.1035  0.0116  0.3009 0.0111 2.3441 1.2478 1.0344  0.9046 — —
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