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Fig.1 Schematic diagram of Batts wind field
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Fig.2 Curve of pole failure rate correlation coefficient
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Fig.3 Time sequence process of typhoon

attacking distribution network
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Fig.5 Flowchart of weak link identification
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Table 2 Calculative results of vulnerability index of

overhead lines of Scenario 1

it i v, LS v,
30 1.00 28 0.22
32 0.59 62 0.21
64 0.27 52 0.18
58 0.27 63 0.17
34 0.22
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Table 3 Calculative results of vulnerability index of

overhead lines of Scenario 2

LR v, LR Y,
30 1.00 34 0.19
32 0.57 62 0.16
64 0.22 52 0.16
28 0.20 39 0.13
58 0.20
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Identification method of weak links of overhead lines in distribution network

based on typhoon scenario simulation
LI Lin',MU Yunfei', YIN Zili*, JIA Hongjie', WANG Xiaohui’,ZHANG Gonglin*
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. State Grid Fujian Electric Power Company, Fuzhou 350003, China;
3. China Electric Power Research Institute,Beijing 100083, China;

4. Electric Power Research Institute of State Grid Fujian Electric Power Company,Fuzhou 350007 ,China)
Abstract: In order to reduce the load and economic loss of distribution network caused by typhoon,it is
needed to identify the weak links of overhead lines in distribution network. Firstly, considering the forecas-
ting information of typhoon and its uncertainties, Batts model is used to describe wind speed of each point
in wind field and its attenuation process after typhoon landing. Secondly, the failure rate models of pole
and line are established based on the relationship between wind load and bending strength of the pole.
Meanwhile, the line vulnerability index is defined considering the line failure frequency and the load impor-
tance degree comprehensively, and the analytic hierarchy process is adopted to determine the weight of
factors in the index. Finally,an identification method of weak links of overhead lines in distribution network
based on Monte Carlo method is proposed under the scenario of typhoon. The results of typical case show
that the load and economic loss of distribution network under typhoon disaster can be effectively reduced
by taking the weak links of overhead lines determined by the proposed method as the basis for reinforcing
the concrete poles and distributing emergency generators of distribution network.

Key words:wind field model;failure rate of overhead line;weak link;line vulnerability index;analytic hierar-

chy process
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Al IEEE RBTS BUS6 &%t 4E#IE
Fig.Al Structure diagram of IEEE RBTS BUS6 system
#* Al IEEE RBTS BUS6 & X R R KE
Table Al Feeder type and lengths of IEEE RBTS BUS6 system

KJE/km LR o
0.6 2,8,12,20,24,28,34,41,47
0.75 6,10,14,22,26,30,43,61
0.8 4,16,18,32,55
0.9 38
1.6 37,39,62
2.5 36,40,52
2.8 64,
3.2 58,63

%< A2 IEEE RBTS BUS6 fafas S #iE
Table A2 Customer data of IEEE RBTS BUS6

G A T GRIMW G T 2 PR 2 BB /DE (MW h) ]
15 16391 790
16 0.902 5 790
32,37 0.1929 790
20,30,34 0.2501 790
21,35 0.263 3 790
24,40 0.3057 790
26,38 0.2831 790
14,17 0.469 7 570
5,6 0.216 3 570
2,4,11,19 0.180 8 570
12,13,22 0.2070 570
1,3,9 0.1775 570
7,8,10,18,23 0.1659 570
27,29,33,39 0.158 5 570

25,28,31,36 0.1554 570
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