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Fig.1 Structure of distribution network before

and after simplification
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Fig.2 Power restoration process of distribution network
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Fig.5 System load in a typical scenario during typhoon
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Optimal planning of automatic switches in resilient distribution network
against extreme disasters
CHEN Biyun,CHEN Haoying, LI Bin

(Guangxi Key Laboratory of Power System Optimization and Energy Technology,Guangxi University, Nanning 530004, China)
Abstract: Taking typhoon disaster as an example,the automatic switch optimization configuration model con-
sidering the disaster resilience of distribution network is studied. Firstly, typhoon wind field, the fault state
of distribution system and the uncertainty of system load are considered to generate random scenes. Secon-
dly,the fault treatment of the distribution network during typhoon disaster and the power supply situation in
the load area during power restoration are analyzed. Therefore, the automatic switch optimization configura-
tion problem is modeled as a two-stage mixed integer linear programming framework. In the first stage,an
automatic switch configuration scheme is obtained,which aims at minimizing the total cost of investment,ope-
ration, maintenance and resilience. In the second stage,the power supply state of the load area is solved,
which aims at minimizing the system resilience index during typhoon. Finally, the analysis of the example
of IEEE 33-bus system shows that the automatic switch configuration scheme based on the proposed model
has better economic efficiency and resilience improvement efficiency.

Key words:distribution network ;resilience ; automatic switch;optimal planning;typhoon disaster
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SH WU OMFES D | SR LGS SH B

Vo N(50,3%) m/s K 1.14 A 10a

Inr,, N(@345018) km | B 10 o 0.1
Int, N(5.2,0.08°) km | v, 20 km/h RS 300 kW
Ine  N(-3.466,0.703%) | At 1h Sre 180 kvar
T N(1,0.01%) s 3 min RS 600 KW
Mg 5.05 v 45 min S 360 kvar
& 0.135 @, 2 RSM™ 500 kKW
e U(1,24) (o 4 JiTt S 300 kvar
?, 289N ¢t 20 Ju/ (KWH) | PS™ 400 kW
A 95.2°W 7 0.03 S 240 kvar
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