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[ Abstract |

network is transformed into a complex network with multiple power sources. Traditional fault location methods are difficult to adapt to

With the integration of DGs ( distributed generations) into the distribution network, the traditional single-source radial

the construction of complex operating conditions. A novel fault segment localization method based on IBSO (improved binary snake op-
timization) algorithm was proposed. The SPM chaotic mapping was used to generate high-quality random number sequences, which im-
proves the randomness of individuals in the algorithm population. A dynamic mutation strategy based on genetic algorithms was also intro-
duced. According to different search states and evolutionary stages, the mutation rate and mode were dynamically adjusted. The flexibility
and accuracy of the algorithm were improved significantly. The simulation results show that the proposed method is suitable for locating
single and multiple fault sections in distribution networks with distributed generation. It has better convergence, speed, and accuracy
compared with the snake optimization algorithm, traditional binary particle swarm algorithm, and genetic algorithm.

[ Keywords] fault segment localization; improved binary snake optimization algorithm; SPM chaotic mapping; dynamic mutation

strategy ; distributed generations
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Table 2 Multiple fault simulation results
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o ’ 000110000011 -1 —1] X

[1,1,0] (9) .(25) 7( -1-1) [t 11l -1-10 11.40 (9) .(25) 2
e X 00011000001110] )

(1017 (16) .(7) 8( -1—-0) [11111110-1-1-100 5o (16) .(7) 3
T ) 25( -1—1) 001 -100000 -1 -11 -1] :

[1,1,1] (23) .(6) .(10) (1= -1) [t11itl -11-11-100 11.67  (23) .(6).(10) 3.5
e e 20(0—1) 0011001001 -1 -1 —1] e
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Table 3 Comparison of the average solving time of four algorithms

(K, K Ky ] [ AR SRR gt [ /s

X B RS BGA BPSO BSO IBSO
[1,1,1] (4) X 0.893 8 0.876 8 0.613 8 0.5120
[1,1,0] 9) 7 0.680 6 0.679 9 0.596 3 0.495 4
[1,0,1] (16) 8.25 0.6728 0.646 4 0.5859 0.485 6
[1,1,1] (23) 920 0.865 0 0.864 9 0.637 8 0.586 0
[1,1,1] (4) .(24) I 0.842 3 0.807 8 0.666 0 0.550 6
[1,1,0] (9) .(25) 7 0.7719 0.758 6 0.664 8 0.564 6
[1,0,1] (16) (7) 8.25 0.744 7 0.729 9 0.660 5 0.557 1
[1,1,1] (23) .(6) .(10) 920 0.8350 0.8349 0.667 4 0.557 6
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Table 4 Comparison of correct times of four algorithms
—

Ky Ky K ] BRI B A — L S —
(1,1,1] 4) G 82 88 95 100
[1,1,0] (9) 7 80 84 95 100
[1,0,1] (16) 8.25 30 86 93 100
[1,1,1] (23) 9 20 84 87 93 100
[1,1,1] (4) .(24) J 85 89 95 100
[1,1,0] (9) .(25) 7 83 88 94 100
[1,0,1] (16) .(7) 8.25 83 89 94 100
[1,1,1] (23).(6).(10) 9.20 85 88 93 100
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