
Ultimate limit optimization of the mooring system for an 

offshore floating wind turbine 
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Domain : Applied mechanics and applied mathematics 

Beginning : Between March and April 2016 

Period : 5 to 6 months 

Location : IFP Energies nouvelles, Lyon (France) 

Allowance : to be defined 

 

Description 

Floating offshore wind turbine is an active field of research. A robust design of the integrated 

solution should satisfy several constraints all its service time, among which the necessity to 

avoid rupture or damage of several components : blade, tower connection to the floater, 

mooring lines etc.. Those constraints have to be satisfied without overdone cost. Thus, in 

order to reduce the cost with respect to onshore solutions, the optimization of the design 

become essential.   

The thesis will focus on mooring system of the floating support whose the main function is to  

limit the drift of the floater under wind and swell combined loadings. Several constraints are 

considered to ensure an appropriate configuration of the mooring system, taking into account 

extreme loadings as the results of 50-year return period environmental loads (cf. API and 

DNV standards). The optimization parameters include the mooring lines configuration, 

material, mass, and possible accessories (lump masses, buoyancy, …).  

The student will start with an available prototype linking an in house optimizer to the FEA  

DeepLines code applied to a realistic offshore wind turbine study case. DeepLines software is 

dedicated to the simulation of floater and mooring mechanical response to the wind and swell 

loadings. From objective function and constraints exploration in parameter space, appropriate 

algorithms will be selected and compared in term of results and of time efficiency.  

 

Requirement 

M.S. in Mechanical Engineering from a European and non-French university preferentially 

 Liking to numerical simulation 

 Experience programming with Python and knowledge of Fortran 

 Knowledge of constrained optimization 

 

  



Contact and supervision 

 Martin Guiton (martin.guiton@ifpen.fr) 

 Yann Poirette (yann.poirette@ifpen.fr) 

 Delphine Sinoquet (delphine.sinoquet@ifpen.fr) 

Company 

IFP Energies nouvelles (IFPEN) is a public research and training player. It has an international 

scope, covering the fields of energy, transport and the environment. From research to industry, 

technological innovation is central to all its activities. 

As part of the public-interest mission with which it has been tasked by the public authorities, IFPEN 

focuses on: 

• providing solutions to take up the challenges facing society in terms of energy and the climate, 
promoting the emergence of a sustainable energy mix; 

• creating wealth and jobs by supporting French and European economic activity, and the 
competitiveness of related industrial sectors. 

 
Its programs are hinged around 5 complementary, inextricably-linked strategic priorities: 

• renewable energies: producing fuels, chemical intermediates and energy from renewable 
sources, 

• eco-friendly production: producing energy while mitigating the environmental footprint, 
• innovative transport: developing fuel-efficient, environmentally-friendly transport, 
• eco-efficient processes: producing environmentally-friendly fuels and chemical intermediates 

from fossil resources, 
• sustainable resources: providing environmentally-friendly technologies and pushing back the 

current boundaries of oil and gas reserves. 
 

An integral part of IFPEN, its graduate engineering school – IFP School – prepares future generations 

to take up these challenges.  
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