55 43 455 2 W) WO R A (H SRR R Vol. 43 No.2
201543 A Journal of Hohai University ( Natural Sciences) Mar. 2015

DOI:10. 3876/j. issn. 1000 - 1980. 2015. 02. 015

2[5 R W) 25 44 fljig 55 1 B BC FE ) RS2 4L ML &

g TAA  hEEL, R OF L INER
(1R AR 5 S0 1T BE AT 210098 ; 2. VIR HL 1A R RS AL A &) 1105 Jo8  214061)

WE., ATHELMAERL ANBIBIN LM A ExT e W W REMGEIBERITIFE, 22T A
Ao, A BB AT A o MBS AR AL B ARG Be ol M WM 2 % B ARRALALRI AR R
FA Bt g A A ik PR A SRR AR R Y A S MBS AR AR A K R X e E A R T
T8 B AR, K S B ARF ALY R B AR AT R, i 16 PR AMRIET ok ERBES A
AREL W ARACHLR) )R P 6 ST AT M )45 R AW BT A S e AL LX) BE AL A 4% R OGR4 B i W
oy LE MR EG I R RIFEMAL T BFHIF LR 7 £

KHEIE]. B MALX] ;B W MRS, Rt R AR 0k £ B AR AR AR

RESES . TM715 XEkFREE A X E4S.1000 - 1980(2015)02 - 0178 - 06

Planning for distribution network structure optimization in
consideration of its vulnerability

CAO Xinyu', WEI Zhinong' , SHEN Haiping”, WU Shuang' , SUN Guoqiang'
(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 210098 , China ;
2. Wuxi Power Supply Company, Jiangsu Eleciric Power Company, Wuxi 214061, China)

Abstract; Based on the complex network theory, the structural vulnerability of a distribution network was assessed
from the view of topology of structures. A multi-objective planning model for distribution network optimization was
built, with aims to minimize the summation of investment and operation cost, as well as to optimize the structural
vulnerability index. An improved minimum-cost spanning tree algorithm was adopted to optimize this planning
model. By using the sum of the decrement rate of the economic target and the increment rate of the structural
vulnerability target as the objective functions in the iteration process, the multi-objective problem could be solved as
a single-objective problem. Results of a sample system with 16 nodes verify the feasibility of the proposed method
used for multi-objective structure optimization of the distribution network. The developed planning model can
effectively evaluate the structural vulnerability of a distribution network, so as to acquire an optimal planning

scheme with a stable structure and with little cost.

Key words: distribution network planning; structural vulnerability of distribution network ; improved minimum-cost

spanning tree algorithm; multi-objective planning model
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Fig. 1 Flow chart of multi-objective planning
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