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An improved minimum set algorithm for model-based diagnosis of a distribution network

LIN Meifen"*, CHEN Ting>*, WANG Qiujie’, ZHU Wengjiang’
(1. School of Energy and Electricity, Hohai University, Nanjing 210098, China; 2. School of Electrical Engineering and
Automation, Fuzhou University, Fuzhou 350116, China; 3. Fujian Vocational and Technical College of Water
Conservancy and Electricity, Yong’an 366000, China)

Abstract: In the model-based diagnosis method of distribution network faults, the minimum hitting set calculation has a
great impact on the whole diagnostic process. A new minimum hitting set algorithm suitable for the distribution network
topology is proposed to improve the efficiency and accuracy rate of model-based diagnosis. The new fitness function in
the algorithm allows the particle iterating towards the minimum hitting set directly. As a result, the search efficiency for
the solution space is improved correspondingly. A search strategy of "feature learning" is used to reduce the search for
unsolved space. Analyzing the relation between analytic redundancy relations of distribution network components, the
theoretical basis and implementation method of algorithm stratification are put forward. The example shows that the
improved minimum hitting set algorithm has shorter solution time and higher accuracy. Applying the improved minimum
hitting set algorithm to model-based diagnosis, the efficiency and accuracy of fault diagnosis are improved.
This work is supported by National Natural Science Foundation of China (No. 51377047).
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Table 1 Line parameter of unit length

RPN MY BBH/(QVkm)  BUE/(mB/km)  HEAY/(uF/km)
et EEZ 0.170 0 12100 0.009 7
FI7 0.230 0 5.480 0 0.006 0
ik L 0.193 0 04220 0.1430
E3ia 1.9300 1.4770 0.143 0
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Table 2 Number of nodes contained in the zone
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Table 3 Fault voltage and fault current

b= E Bk i

TE{E/V A/ TE{E/A A/
M 8062.11 -1.58 619.44 -62.71
Mg 8 062.11 -121.58 619.44 177.29
Mic 8 062.11 -118.42 619.44 57.29
Mox 559425 -3.15 73.13 -33.61
Mog 559425 -123.15 73.13 -153.61
Moc 559425 116.85 73.13 86.39
Miga 4 884.96 -8.71 36.92 -34.94
Migp 4 884.96 -128.71 36.92 -154.94
Misc 4 884.96 111.29 36.92 85.06
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Table 4 Relative residual of first layer

MRFTILR KR Bz [ EONE AR 2
Ay, 0.245 8062.11 3.038¢-5
Ay 0.124 7034.39 1.762¢-5
Ay 0345 7034.39 4.904¢-5
Ay s 552434 5594.25 0.9875
A s 1.98 5542.86 3.521e-4
A 0.945 522121 1.809¢-4
4 0.474 522121 9.078¢-5
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Table 5 Relative residual of second layer

fRHTIUAR TS AR W% L ENE! X8 2
A 2.014 559425 3.6002¢-4
Asas 1.481 559425 2.6528¢-4
Asas 0.445 559425 8.133e-5
Asay 2841.42 279751 1.015 4
Agas 2924.15 279751 1.045 1
Asas 2712.58 279751 0.969 8
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