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Optimization Strategy of Disaster Resistance and Electricity Restoration in
Distribution Network Under Typhoon and Rainstorm Disasters
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Abstract: Coastal cities in China frequently suffer from super typhoon invasions, leading to frequent distribution network failures and
significant economic losses due to power outages. To enhance the disaster resilience and power supply reliability of the distribution
network, an optimization strategy is proposed based on typhoon forecast data, simulating strong winds and heavy rainfall disasters
caused by typhoons, and using Monte Carlo sampling to simulate faults in lines and load nodes. The strategy optimizes the allocation
of distributed power sources and limited main grid power resources, prioritizes the power supply to critical loads, and formulates an
optimal load shedding scheme to achieve flexible adjustment of resources and load optimization during disasters. Post-disaster, the
strategy utilizes distribution network reconfiguration and emergency power vehicle dispatch to reduce economic losses due to power
shortages and enhance the utilization rate of renewable energy, optimizing line switch states and the access locations of emergency
power vehicles. Simulation analysis is conducted on the IEEE 33 distribution system indicate that this strategy effectively reduces
power outage losses during typhoons and expands the power restoration area post-disaster, enhancing restoration performance and
emergency response capabilities. The proposed strategy provides an innovative solution for optimal load shedding during typhoon
disasters and post-disaster power supply assurance, effectively enhancing the disaster resilience and power supply reliability of urban
distribution networks facing extreme disasters.
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Tab. 2 Power loss indicators for various levels of loads
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Fig. 4 Topological structure and geographical region division diagram of distribution network
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Tab. 3 Parameters of typhoon under five scenarios
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(108.2556 E,
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25.709 9 N)
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25.7545N)
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K H Y4 42 4 300 mm 1) HDPE XUBE 7 20 HE K 45,
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Tab. 4 Numbers of drainage outlets in each region

DRIk HEKCAE 1 e | X880 /AR TS| X8 8 T
1 24500 10 24500 19 21 000
2 20 000 11 20 000 20 21 000
3 20 000 12 24500 21 21 000
4 24500 13 21 000 22 24500
5 21000 14 22 000 23 24500
6 22000 15 22 000 24 24 500
7 22 000 16 22500 25 24 500
8 24500 17 23000 26 24 500
9 23 000 18 23 000 27 24 500
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Fig. 5 Depth of accumulated water in various regions during
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Fig. 6 Failure rates of each line during typhoon period
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Fig. 7 Failure rates of each node during typhoon period
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Tab. 5 Important load shedding under different scenarios

Gt R E i T ISR AERRIR LGS 2B OET)
1 2,7,9,17,20,26,28,29 8(0.8132),27(0.6559) 951.9929
2 10 2,7,8,9,17,20,26,28,29 27(0.4379) 976.266 5
3 8,10,17 2,7,9,10,18,20,26,28,29 8(0.7183),27(0.3772) 7756.287 2
4 8,10,17,22,23 7.,9.10,18,20,23,25,26,28,29 8(0. 666 0),27(0.0349) 8945.290 3
5 8,10,17,22,23,25 2 2,9,10,18,20,23,25,26,27,30 8(0.7574),33(0.010 1) 10 747. 548 4
6  8,10,17,22,23,25 2,13 2,9,10,13,18,20,23,25,26,27,30  8(0.7574),33(0.010 1) 10807.548 5
7 8,10,17,22,23,25 2,13,17,32  2,9,10,13,17,18,20,23,25,30,32 8(0.7574) 10951.475 1
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Fig. 8 Fault situation of distribution network system at scene 6
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Tab. 6 Important load shedding under different schemes
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Fig. 9 Reconstruction of post disaster distribution network

system and location of mobile emergency power supply
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