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Study on topology optimization of electrical collector system for offshore wind farm

LI Pengda', LI Dongdong"*?
(1. School of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China; 2. Shanghai Green
Energy Grid-Integration Technology Engineering Research Center, Shanghai 200090, China; 3. Shanghai Higher
Institution Engineering Research Center of High Efficiency Electricity Application, Shanghai 200090, China)

Abstract: In order to optimize the topology of electrical collector system of offshore wind farm, the medium-voltage
submarine cable cost, including investment cost and operating loss cost, which are both associated with the topology of
collector system, is employed to establish the optimization model. FCM algorithm is improved to partition collector
system, based on the minimum cable length. By adjusting the weights of each edge dynamically and iterating repeatedly
on the Delaunay net generated on each subarea of collector system, the optimal tree topology with minimum total cost is
obtained. Results of case study show that the optimization method is effective and the results of classical minimum

spanning tree algorithm based on the distance between wind turbines are further improved.
This work is supported by National Natural Science Foundation of China (No. 51507100).
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Table 1 Number of turbines connected with each line and the

total length of cable in plan 1 and plan 2

Bkl Bik2 Bk ditk4
K/ m
i & 114 136 134 136 50747
I 136 124 134 124 49 194

FEL AR R A 2 1 fL R G RN X T =1
2T, A B TR T Delaunay — 1 9 11 24
HE2E S S5 T8 i A LA 0 T R (LR RR T
E=), W 4 For.

121 itk

©® PCC
X R R HAL

B 25/km

H 2 /km
4 S R EEFTSUL IR
Fig. 4 Optimal topology result obtained by improved
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