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[ Abstract |

mechanism ) algorithm for fault location problems in distribution networks, BELM ( binary electromagnetism-like mechanism) algorithm

To address the issues of slow convergence speed and susceptibility to local optima in ELM ( electromagnetism-like

was proposed. First, the Sobol sequence was introduced to initialize the population to ensure the quality of the initial population.
Second, based on the fitness value, the population was divided into a high-quality population and an ordinary population, and an
optimal particle guidance strategy and a local search strategy based on the XOR operation were adopted for these two sub-populations,
respectively, the former guides the high-quality particles to the potentially optimal location to accelerate the convergence speed, the
latter performs global exploration and enriches the diversity of the population by exchanging information with the elite particles. Finally,
the search efficiency of the algorithm was further improved by the improvement of the combined force calculation and particle movement
rules. The simulation results show that compared with other algorithms, the proposed algorithm demonstrates superior accuracy and
rapid convergence in locating faults within distribution networks.
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5 72.200  43.800  39.890  39.450 8. 850
6 64.083  23.830  42.155  29.352 9.100
7 59.800  33.200  43.320  18.190 8.325
8 49.333  27.300  38.146  25.125 8.775

3.2.2 KSR E ST

KI5 J87R T 5 FhEIEAEAR JE R AR 1 XU ER i s piof
AISCSAGER B, Herh BELM 37k 78 15 8 M A% 119 XU EE ik
B B AT AT s A SR B, 7R R AR I B A
TR, e R B & R EIUE, ELM Bk 5
BRI R R R R, HE R 2, I
KAETWHE AL JEW T BELM 55 A Ja I A
Jry s e A At 1 AT RE M LA B2 JHEAE T i IRR) 5 i o AV (1)
A R
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Fig.4 Accuracy of 5 algorithms
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Fig. 5 Convergence curves of 5 algorithms for double

faults with information distortion

4 #it

P T T BELM B85 0 e H 9 R o v
e, 7E B PR L RS DG TG FL R i B
22 15 B AR B S 5 B 4], 3 Ao R AT 45 L S 56 5 UE
BELM 5535 7 T H 0 5 s o7 [m) b i AT 25, I
55 4 Fh AR 1 v A SR A R Btk A7 % b, 6
BELM 5.9k S0 Fr s AR BCE /D s 8 5, IF
HLAEAR B A8 i 5 A 0 i A v, AR SRR Y
AN 22 A 2 A 6 E B E AR i L X 3 B Ao
(AT ] DR AR Tt F, IR S B o iy L PR3k 1)
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