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Pareto multi-objective distribution network reconfiguration based on improved niche genetic algorithm

LI Wei, ZHANG Zhen-gang, YAN Ning
( School of Economics and Management, North China Electric Power University, Baoding 071003, China)

Abstract: Distribution network reconfiguration is a complex non-linear combinatorial optimization problem with multi-objective and
multi-constrained features. If the traditional genetic algorithm is used to deal with these problems, it is difficult to obtain the desired
result because it is easy to fall into local optimal solution and it has the problem of low search efficiency with the expansion of
distribution network. This paper establishes the Pareto multi-objective mathematical model of reconfiguration and presents an improved
niche genetic algorithm to deal with the issue of distribution network reconfiguration. This algorithm is mainly characterized by the
following: setting the distance criterion L between individuals as dynamic function to maintain the population diversity; using the elitist
strategy to enhance the convergence speed of the algorithm, and applying the adaptive rules when crossover and mutation to avoid
falling into local optimal. In addition, the introduction of the Pareto multi-objective mathematical model makes the algorithm possess
more practical engineering significance, and an abroad real distribution network is used to prove the algorithm. Theoretical analysis and
example show that this algorithm has high convergence, strong real-time and global stability.
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Fig.2 Structure of the distribution network and its initial state
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Tab.1 Result of the multi-objective reconfiguration

g | I e | e | ORI Bl TP
/KW {ti/p.u

VES 207.7 0.928 9 2 0.608 3 45, 67, 69, 70, 71, 73, 75, 76, 77, 78, 79
EDY) 206.3 0.928 8 3 0.5713 38, 45, 67, 69, 71, 73, 75, 76, 77, 78, 79
EE 204.4 0.9305 3 0.618 6 30, 46, 66, 69, 70, 71, 75, 76, 77, 78, 79
UEX, 204.7 0.928 5 4 0.550 7 28, 46, 51, 67, 70, 71, 73, 75, 76, 78, 79
HES 204.6 0.9349 4 0.603 2 30, 51, 61, 66, 70, 71, 75, 76, 77, 78, 79
ES 209.5 0.935 6 5 0.689 8 14, 30, 51, 60, 66, 70, 74, 75, 77, 78, 79
e 204.4 0.935 6 5 0.622 7 14, 30, 51, 61, 66, 70, 75, 76, 77, 78, 79
UES 203.9 0.9328 6 0.588 7 14, 30, 39, 46, 47, 66, 69, 70, 76, 77, 79
UES) 201.6 0.9317 6 0.557 4 14, 30, 39, 45, 51, 66, 70, 76, 77, 78, 79
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