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Project description: 
 

A transition towards sustainable forms of producing, distributing and utilising energy is necessary 
to stop the rise in temperature and the consequent climate change caused by high concentration 
of Green-House Gases (GHG) in the planet’s atmosphere. Combining wind, solar, other 
renewables, and storage in Hybrid Renewable Energy Systems (HRES) is, in some contexts, the 
way to deploy electricity at the lowest levelised cost [1]. The implementation of HRES can be 
particularly beneficial for distributed wind systems, connected either on the customer side of the 
meter to meet the load or to distribution or micro grids to support grid operations or offset large 
loads located in proximity. 
How to optimally design a HRES is still a topic of research. The optimal nominal capacity of each 
system component can indeed vary depending on the objective to reach as well as the best control 
strategy to implement. Furthermore, the tools available at the moment to dimension HRES present 
limitations which limit their effectiveness and range of use.  
This work’s purpose is to make a framework to optimally design HRES, given some use cases and 
a set of objective functions. Furthermore, the task will address the role of location-related data, 
constraints and objective functions in influencing the optimal design. The work will be based on 
the knowledge of existing dedicated tools and, particularly, of their flaws and it will aim to create 
an improved design approach. 
This work only focuses on wind-based hybrid systems; furthermore, the turbine size is up to 1 
MW. The reason for these choices is the collaboration with Emergya Wind Technologies B.V. 
(EWT), company with which this MSc Thesis is developed. Any other preference expressed by EWT 
will be central in the work and will help narrowing the thesis’s scope. 
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