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Table 2 Total statistic values of integrated risk and
variation degrees in four cases

TR B KR ST S i KU e RGELE G MR 4t
TP B TFEE R T BECERRE)
a 1.138x107*(—) 4.58%x107°(—) 1.002x107*(—)
b 7.90x107°(-30.6%) 6.76x107°(+47.6%) 7.68x107(-23.4%)
¢ 8.06x107°(-29.2%)  4.58x107%(0)  7.36x107°(-26.6%)
d 5.83x107°(-48.8%) 6.76x107(+47.6%) 6.01 x 10°(-40.0%)
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evaluation method for power supply capability of urban

distribution system based on N-1 contingency analysis of main-

Risk assessment for distribution network considering tie line transfer

and island partition
HOU Yuxiang',PENG Minfang',ZHU Liang?, CHE Hongwei*, HOU Jingying’

(1. School of Electrical and Information Engineering, Hunan University,Changsha 410082, China;
2. State Grid Hunan Electric Power Company,Changsha 410007, China)

Abstract: Based on the risk assessment theory and N-1 security criterion,aiming at the faults and power
supply recovery situation of distribution system with DGs(Distributed Generations ) ,loss risk index of load
node ,overload risk index of line and integrated risk index are proposed to find out the vulnerable nodes
and lines in the network and assess the risk degree of system. Based on the heuristic algorithm,the fault
recovery strategy is proposed,which uses tie lines to transfer load at first and then through DG islands to
restore the remaining power supply. The grid-integrated location selection of DGs is also discussed from
the aspect of minimizing the loss risk of load nodes. IEEE 33-bus distribution system is simulated to
verify that the proposed assessment indexes can reflect the risk degree of distribution network with DGs
and the proposed fault recovery strategy and grid-integrated location scheme of DGs can reduce the system
risk effectively.

Key words: distribution network; risk assessment; fault recovery; distributed generation; N-1 security

criterion; tie line transfer; island partition; heuristic algorithm



