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Multi-objective distribution network reconfiguration with wind power generators
considering network invulnerability

LI Yanjun', ZHANG Zhanghuang', CHEN Wei', GUO Chuangxin', ZHU Bingshuan®, DONG Cunzhi’
(1. School of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
2. State Grid Zhejiang Electric Power Company, Hangzhou 310007, China)

Abstract: In order to improve the reliability of power supply through distribution network reconfiguration, from the point of
view of maintaining connectivity and resisting damage ability, network invulnerability index is introduced as a new objective
function of the distribution network reconfiguration. The edge weight and node position importance of the weighted network
are introduced to calculate the index of network invulnerability. At the same time, considering the randomness and
intermittent of the output of the Wind Power Generations (WPG), the index is modified. A model for multi-objective
distribution network reconfiguration with wind power generators considering the Degree of Network Invulnerability (DNI) is
proposed, and the Improved Harmony Search Algorithm (IHSA) is applied to solve this model. The Pareto optimal solution
set for multi-objective reconfiguration is given for the decision-makers to choose according to the actual situation. Case
studies on 33-bus system validate the validity and rationality of the proposed method.
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Table 1 Wind power output and corresponding probability
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1 0~3 0.108 9 0.00 8 9~10 0.0745 354.55
2 3~4 0.073 1 27.27 9 10~11  0.0652 409.09
3 45 00838 81.82 | 10 11~12 00554 463.64
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5 6~7 0.091 0 190.91 12 13~14 0.0368 572.73
6 7~8 0.088 3 245.45 13 14~25 0.1040 600.00
7 89 00825 30000 | 14 >25 00010  0.00
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Table 2 Result of the multi-objective reconfiguration
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Fig. 3 Pareto front of the proposed method
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