
Figure 1: Industrial approach for OWF design [13].

In the planning stage, the task is to select the site of the OWF, capacity limit, and designated

project area [14]. In Denmark this task is responsibility of the danish energy agency (DEA), lead-

ing a special committee formed by government authorities responsible for maritime spatial planning

(MST), grid adequacy, among others [15]. After the planning phase, the OWF developer is in charge

of executing the following designs: 1) WTs layout optimization: number and type of WTs, 2) In-

frastructures: structural, electrical systems (collection and transmission systems, and offshore substa-

tion), and civil. Finally, the farm is commissioned and operated accordingly to control and protection

schemes to maximize energy production and to provide services to the grid. This sequential approach

deprives to utilize trade-off between the blocks presented in Fig.1.

New alternatives to tackle the OWF design problem could open the door for exploiting the syner-

gies between two of the main cost drivers: energy production and the electrical integration systems.

This would ultimately lead to overall economic metric reductions to boost the massive worldwide

proliferation of offshore wind.

3 Research questions and hypothesis

The individual complexity of each block in Fig. 1 hinders successful harmonization of integrated

optimization of energy production and electrical integration systems. In this sense, the main research

questions of this project are: How approximations of individual components on an integrated formu-

lation could help to bring a better system performance than a sequential/high fidelity optimization

approach, when simultaneously designing WTs layout and electrical integration systems? Which

kind of approximations would those be? In order to come up with tractable formulations some com-

promises have to be done on the problem modelling, for instance on the wind farm flow model,

transformation of the WTs location domain, electrical power losses, etc.
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