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Promotion strategy and evaluation method of distribution network

resilience considering load importance

HOU Zufeng', WANG Chao', XU Chunhua', LIN Minhong', CHEN Jiandian',

QIU Guanxin',JIANG Guoxin®, LTAO Kai’
(1. Zhuhai Power Supply Bureau, Guangdong Power Grid Co., Ltd., Zhuhai 519000, China; 2. School of Electrical Engineering,
Southwest Jiaotong University, Chengdu 610031, China)

Abstract: A strategy and evaluation method for enhancing the resilience of distribution networks, which considers load
importance under extreme weather disasters, is proposed to improve the resilience enhancement strategy and evaluation
system of distribution networks after the occurrence of small-probability, high-risk extreme weather disasters. Firstly,
taking typhoon weather as a representative event of extreme weather disasters, the line failure probability is determined
based on the typhoon weather model and the failure probability model of overhead lines. Secondly, a three-stage joint
optimization strategy model for resilience enhancement is established to determine the joint optimization strategy for
resilience enhancement, the faulty lines, and the minimum load shedding rate based on the line failure probability.
Then, a resilience evaluation method considering load importance is proposed to assess the resilience of distribution
networks based on the load shedding rate and load importance of each node under the resilience enhancement strategy.
Finally, simulations are conducted using the IEEE 33-node system to compare the resilience enhancement effects of
single resilience enhancement measure with those of joint optimization of multiple measures, verifying the effectiveness
and superiority of the proposed resilience enhancement strategy and evaluation method.
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Figure 1 Relationship curve between tower failure

probability and wind speed
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distribution network resilience
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Figure 3 Resilience state curve of distribution network

in typhoon weather
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Table 3 Evaluation results of distribution network resilience
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1 4675.0 86 845.0 182 400 0.807
2 2757.0 55 200.0 182 595 0.877
3 2 315.5 34 127.5 183 049 0.924
4 695.5 6 501.0 183 244 0.986
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