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Green hydrogen demand is forecasted to boom from 2030 onwards, due to its potential in achieving the 

sustainability targets set for 2050 (Spyroudi et al., 2020). In this direction, since 80 % of the wind potential is 

concentrated in deep waters (d>60 m),  floating wind turbines can supply the increased energy needs for green 

hydrogen production (Caine et al., 2019). In addition, according to literature, in-situ green hydrogen production is 

the most cost-effective typology, because it has the potential of lowering the hydrogen production costs (Spyroudi 

et al., 2020). Nevertheless, in most studies, the coupling of the wind turbine with the floater does not consider the 

decrease of the wind turbine’s power coefficient and the increased loading due to the floater motion and the added 

weight of the hydrogen production components. In addition, the choice between hydrogen or electricity as the final 

product of the energy conversion has an impact on the operation of the wind turbine. Therefore, it is evident that 

the aforementioned factors may increase LCoH, which may necessitate an aerodynamic redesign of the wind turbine. 

The objective of this thesis project is to investigate if wind turbines for in-situ hydrogen production should be 

aerodynamically redesigned for achieving a competitive LCoH. Towards this direction, different floaters will be 

evaluated, with a view to determining the floater-wind turbine combination, which will be considered the baseline 

configuration for this thesis project. The choice will be mainly driven by the suitability of the floater in respect to the 

physical dimensions of the hydrogen plant and the sensitivity of the floater to wave motion. Then, the floater, the 

wind turbine and the hydrogen production components will be modelled in OpenFAST software with the view of 

understanding the effect of each component on LCoH. Finally, this procedure will provide qualitative arguments for 

the benefits of a possible redesign of the wind turbine, which is used on the floater and will culminate in answering 

the main research question. 

 
Figure 1. Representation of in-situ hydrogen production on the floater of floating wind turbines. Source: (Caine et al., 2019). 
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