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Fig.1 Analysis process of distribution network resilience
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Table 3 Effect of disaster on distribution network
with different attack intensities
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A

SNOP robust optimization for distribution network resilience enhancement

HU Yu',GU Jie',MA Rui',BAI Kaifeng', YAN Sheng’, WANG Chengmin', WANG Zhidong’
(1. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China;
2. State Grid Corporation of China, Beijing 100031, China;
3. State Grid Economic and Technological Research Institute Co.,Ltd.,Beijing 102209, China)

Abstract: The optimal allocation problem of SNOP (Soft Normally Open Point) to improve the distribution
network resilience under the natural disaster scenarios is researched. Considering the functional characteris-
tics and operational boundaries of SNOP comprehensively, a defender-attacker-defender optimization model
for distribution network resilience enhancement is established,and a two-stage robust optimization method,
column-and-constraint generation algorithm, is developed to solve the proposed model. IEEE 33-bus system
is taken as an example to verify the model and the algorithm. The results show that the optimal allocation
and operation scheme of SNOP can significantly improve the resilience of distribution network under the
disaster scenario and reduce the power outage loss.

Key words: natural disaster; distribution network ; resilience ; soft normally open point; robust optimization ;

column-and-constraint generation algorithm
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Fig.Al Active power transmission and reactive power compensation of SNOP, in Scenario 1
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Fig.A2 Active power transmission and reactive power compensation of SNOP; in Scenario 1
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Fig.A3 Active power transmission and reactive power compensation of SNOP, in Scenario 1
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Fig.A4 Active power transmission and reactive power compensation of SNOP5 in Scenario 1
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