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MECH 493 project: Fatigue load analysis for a floating offshore wind farm 

Background and research goal 

Floating offshore wind farms offer great potential for generating electrical power in a clean and sustainable manner. 
Despite this potential, one major challenge that is hindering development and implementation in this area is the extremely 
high cost related to construction, installation, maintenance and operation. Developing innovative methods for increasing 
the efficiency of floating offshore wind farms is therefore and effective approach to mitigating cost concerns. Specifically, 
wind farm modeling and control have become hot research topics for maximizing efficiency. 

The goal of current project is to analyze the fatigue load for a floating offshore wind turbine when platform position 
control based on the aerodynamic force is used to optimize the wind farm efficiency. The analysis results will be useful in 
comparing and ranking different control algorithms, as well as in verifying the feasibility of the aerodynamic force-based 
platform position control. 

The fatigue loads are characterized by the damage equivalent load (DEL), and considered for the tower base, the blade 
roots, the drive shaft, and the mooring lines. The time series of the loads are obtained by the simulation software FAST 
developed by NREL, USA, and input to fatigue load analysis software MLife, also developed by NREL. 

If time permits, we will develop a feedback control algorithm to minimize the structural loads of a single floating wind 
turbine, and then possibly of a floating wind farm. 

Tasks to be performed by the student 

1. Get familiar with the software FAST and MLife. 
2. Evaluate the DEL for the baseline controller provided by NREL, and for the position controllers (open-loop, LQR, H-
infinity) developed by UBC Control Engineering Laboratory, for various scenarios (position tasks, wind and wave profiles). 
3. (If time permits) Design a feedback control algorithm for platform position control to minimize the structural loads. 

Facilities and team: 

The student will work with Dr. Ryozo Nagamune and his Ph.D. student Ali Cherom Kheirabadi. 
 


