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Fault localization method for low-voltage distribution network based on
voltage difference network mapping and posterior probability verification
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China. 2. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract; Aiming at the problem that the topology of low-voltage distribution network is complex and leads to low
fault segment localization accuracy, a fault segment localization method based on voltage difference network map-
ping and a posterior probability checking is proposed. Firstly, a reachable matrix is constructed to describe the to-
pology of the distribution network to accurately reflect the connectivity of each node of the network ; according to the
change of the node voltage before and after the fault, the node fault voltage difference is calculated and clustered u-
sing the K-mean clustering algorithm to obtain the fault voltage difference matrix; the line segment state matrix is
calculated by deducing the relationship between the reachable matrix and the fault voltage difference matrix. Final-
ly, the Markov chain Monte Carlo (MCMC) algorithm is used to calculate the a posterior probability of faults in
each segment, and the results of fault segment determination are checked. The results of several examples in distri-
bution network show that the proposed method achieves a single fault recognition rate of 100% under different dis-
tribution network topologies. Under the same conditions, compared with the traditional methods, the convergence
speed is increased by 40% , significantly improving the accuracy and reliability of fault segment localization.

Keywords: low-voltage distribution network, fault segment localization, voltage difference network mapping, K-

mean clustering algorithm, Markov chain Monte Carlo algorithm
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Fig. 1 Interface of low voltage distribution network fault segment localization system
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Fig.2 Fault segment location flowchart
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Fig.4 Topology of a test distribution area in a city
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Tab.5 Posterior probability of each node in example 2
T R AR M T HE AR 1 LS W AR 1
M1 0.067 7 M15 0.199 7 M29 0.064 1 M43 0.059 2 M57 0.091 5 M71 0.117 3
M2 0.106 3 M16 0.161 6 M30 0.108 8 M44 0.121 7 M58 0.102 0 M72 0.165 7
M3 0.150 2 M17 0.072 4 M31 0.0929 M45 0.095 8 M59 0.191 2 M73 0.129 2
M4 0.098 3 M18 0.098 9 M32 0.061 1 M46 0.080 6 M60 0.150 1 M74 0.196 8
M5 0.1157 M19 0.038 5 M33 0.1319 M47 0.136 9 M61 0.200 2 M75 0.101 4
Mo6 0.069 3 M20 0.110 8 M34 0.073 6 M48 0.911 8 M62 0.1413 M76 0.1356
M7 0.067 2 M21 0.107 3 M35 0.0417 M49 0.928 8 M63 0.173 0 M77 0.056 7
M8 0.106 5 M22 0.176 6 M36 0.100 9 M50 0.102 5 Mo4 0.187 8 M78 0.075 2
M9 0.1309 M23 0.103 8 M37 0.1289 M51 0.138 2 M65 0.099 9 M79 0.078 2
M10 0.081 5 M24 0.027 2 M38 0.082 8 M52 0.100 9 M66 0.103 2 MS80 0.116 3
MI11 0.0325 M25 0.158 4 M39 0.071 3 M53 0.045 1 M67 0.097 0 MS81 0.205 2

M12 0.101 2 M26 0.126 5 M40 0.063 3 M54 0.088 2 M68 0.0517
M13 0.071 0 M27 0.098 8 M41 0.138 8 M55 0.088 0 M69 0.049 5
M14 0.078 7 M28 0.083 8 M42 0.194 4 M56 0.076 4 M70 0.072 3

M6 M7 M8

M12 M13

M9  MI0O  MIl Ml4 MIS M6 M17  MIS8
.(8) .(9) u (10).(11).(12).(13) .(14) .(15). (16).(17) u (18)

A5 IEEE-33 % .5 244648
Fig.5

k6 HH13 BN B R
Tab.6 Posterior probability of each node in example 3

S RS S RS S RER

M1 0.096 4 Mi2 0.098 7 M23 0.101 2
M2 0.095 4 M13 0.092 9 M24 0.081 6
M3 0.102 7 M14 0.098 9 M25 0.106 7
M4 0.092 8 M15 0.094 9 M26 0.894 1
M5 0.098 3 Mi6 0.098 5 M27 0.106 2
M6 0.103 9 M17 0.092 0 M28 0.901 7
M7 0.102 5 MI18 0.098 9 M29 0.102 8
M8 0.105 1 MI19 0.101 2 M30 0.095 5
M9 0.100 8 M20 0.114 8 M31 0.091 6
MI10 0.108 2 M21 0.093 0 M32 0.095 5
Mi11 0.090 9 M22 0.093 4 M33 0.091 6

HA X B 28 IR IR P(Ly | V,) =0.901 7
IR, 2P IR T 280 X BOIR A FE B L X i s X
BCHIB o
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Tab.7 Comparison of fault location results between

PSO algorithm and the proposed method
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