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Coordinated Planning Approach for Offshore Wind Farm Turbines and Collection Networks
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Abstract: In order to rationally plan offshore wind farm(OWF) and improve the economics of OWF investment and op-
eration, it is necessary to study the planning of offshore wind farm turbines and collection networks. For the OWF
collection system using AC grid-connected mode, a coordinated optimization planning model of wind turbines(WTs) and
collection network is established with the goal of maximizing the annual expected profit of the OWF collection system.
Meanwhile, the decision variables are the WTs’ locations and capacities, the voltage level and topological connection of
the collection network, the collection cable capacities, the locations of the offshore platforms and the transformer capaci-
ties. In the model, the wake effect model considering regional wind directions is used to accurately reflect the wake effect
between different WTs. In order to solve the coordinated planning model, by using the Benders decomposition method,
the original mixed integer nonlinear programming model is decomposed into the master problem of mixed integer linear
programming model and the sub-problem of quadratic programming model; moreover, the optimal coordinated planning
scheme is efficiently obtained through alternative iteration solution, and a method of using polyline to handle cross sub-
marine cables is proposed to improve the efficiency of model solution. Finally, two practical OWFs with installed
capacity of 200 MW and 1 000 MW are analyzed. The results show that, compared with the centralized solution and other
methods, the proposed method has higher solution efficiency, and the obtained OWF planning scheme has higher econo-
my and reliability.
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Table 1 Comparison of optimal planning results of different

scenarios of 200 MW case
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RAL AFEMRAEHARZH

A3 R[EZEM 66 KV X HHES IS
Table A3 Parameters of different types of 66 kV AC cables

Table A1 Parameters of different types of wind turbines

B R /kV KAl ¢ PNnMW D/m
1 5.50 153.2

35 2 6.45 173

3 8.00 194.8

4 8.50 208

66 5 12.00 236

6 14.00 260

FA2 ARFEHA 35KV LS MSH
Table A2 Parameters of different types of 35 kV AC cables

Kb A A/ mm? INy/A Ry/(Qkm™)  Xp/(Q-km™)
1 3x70 242 0.34 0.45
2 3x120 323 0.20 0.27
3 3%240 494 0.10 0.14
4 3x300 546 0.08 0.11
5 3x400 603 0.06 0.08

Py AL H A /mm? Iny/A Ry/(Qkm™)  Xp/(Q-km™)
1 3x150 379 0.170 0.226
2 3x300 533 0.085 0.117
3 3x400 591 0.070 0.098
4 3x500 649 0.050 0.082
5 3x630 705 0.038 0.063

A4 FERBEERNSH
Table A4 Parameters of different types of transformers
AR RM 5 Ssn/MVA
1 120
2 180
3 210
4 240
5 250
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