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Abstract ; In response to the unstable accuracy rate of fault location in distribution network lines and the significant
impact of communication with distribution automation devices, the fault perception analysis of distribution network
based on fusion alarm and genetic algorithm-BP neural network algorithm ( FAGA-BP) is proposed in this paper. A
fault localization and perception process is designed. Based on the alarm signal of the distribution automation de-
vice, a power loss alarm signal of the distribution transformer is introduced. A fusion alarm fault perception and lo-
calization model for the active distribution network is established, including the overcurrent alarm signal matrix of
the protection action of the distribution automation device and the power loss alarm fault matrix of the distribution
transformer. The selection of fault feature quantities and the fusion alarm rules are defined. The protection overcur-
rent alarm matrix and power loss alarm matrix are used to generate a fusion alarm fault feature quantity positioning
model matrix using the definition rules. A fault type coding table is developed to characterize the fault type of the
distribution network section. A neural network model based on fusion alarm and genetic algorithm is used to train
the fault feature quantity positioning model matrix and perform fault discrimination in the distribution network sec-
tion. Through case analysis, it is proven that the proposed algorithm can reduce the error of fault diagnosis and im-
prove the fault tolerance rate.
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Fig. 1 Fault localization and perception process
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Fig.2  Distribution network diagram with

distributed power
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Fig.3  Fault localization process based on

FAGA-BP algorithm
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Tab.3 Comparison of simulation results of

different algorithms
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145 BP 94.54 0.0119 26.321
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96.36 0.010 6 43.19
FAPSO-BP 94.54 0.0115 44.52
98.20 0.010 3 42.38
100 0.009 5 42.15
FAGA-BP 98.20 0.012 4 41.47
100 0.009 1 43.08
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Tab.4 Comparison of simulation results of different algorithms

RSy i e DB W s 2 T 2
B L, b [0.9202 0.0062 0.0277 0.0000 0.0000 0.0000 0.0006 0.0000 0.0404 0.0000 0.0000 ]
BP X Bt L i [0.0000 0.0000 0.0000 0.0000 0.8384 0.0058 0.0000 0.0399 0.0000 0.0376 0.0102 ]
XBE Ly i F [0.0001 0.0040 0. 1672 0.0228 0. 1000 0.0249 0.0053 0.0356 0.0466 0.8368 0. 1002 ]
X Bt L, kg [0.9346 0.0445 0.0385 0.0534 0.0025 0. 0000 0.0000 0.0001 0.0000 0.0000 0.0000 ]
PSO-BP X B Lg i [0.0000 0.0114 0.0369 0.0000 0.9337 0.0253 0.0000 0.0000 0. 0475 0.0000 0.0000 ]
X B Ly, ik [0.0000 0.0025 0.0316 0.0528 0.0000 0. 0000 0.0000 0.0532 0.0000 0.9078 0.0453 ]
X B L i [0.9621 0.0126 0.0053 0.0000 0.0169 0.0034 0.0214 0.0040 0.0191 0.0004 0.0033 ]
GA-BP B L [0.0001 0.0284 0.0059 0.0127 0.9546 0.0211 0.0019 0.0000 0. 0225 0.0070 0.0018 ]
XBL Ly, il [0.0020 0.0268 0.0265 0.0193 0.0017 0.0081 0.0008 0.0002 0.0197 0.9285 0.0329 |
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Tab.5 Fault diagnosis of signal distortion rate of different algorithms
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fault diagnosis using different algorithms and

the number of distortions
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