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Application of the improved genetic algorithm based on graph theory in distribution network
reconfiguration

YANG Jian-jun, ZHAN Hong
(School of Mechanical Engineering, Qingdao Technological University, Qingdao 266033, China)

Abstract: When genetic algorithm is used to optimize the distribution network reconfiguration, if coding is operated
randomly, large quantities of infeasible solutions will be generated. Aiming at the disadvantage, improved genetic algorithm based on
graph theory is designed to optimize network reconfiguration. Based on the similarity between distribution network and tree structure
in the graph theory, the essential of distribution network reconfiguration optimization is determined, that is to search for optimal
spanning tree or tree team based on preliminary connection diagram, introduce the concept of loop, code based on circle breaking and
loop, make the solutions feasible in the operations of initial solutions creating and mutation, satisfy the essential condition of tree
crossover in the operation, thus the number of infeasible solutions is reduced, and the computational efficiency of the method is
enhanced. IEEE33 and IEEE69 bus distribution systems are reconstructed and optimized respectively, and the two examples show that
the algorithm is efficient.
This work is supported by National Natural Science Foundation of Shandong Province (No.Y2007G48).
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