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Abstract: 
In this talk we are going to look at the modern direct drive wind turbines, and in particular Siemens 

Gamesa offshore product portfolio. We will touch on the levelized cost of energy (LCoE) and how 

innovation and industrialization of wind turbines contribute to lowering it persistently over the 

years. We will review the basic principle for controlling variable speed wind turbines then focus 

on the power converter system. Furthermore, we will review the two-level back-to-back topology 

of three phase power converters, the modular concept and the critical power switch component 

used to realize them, namely the IGBT; why IGBT and how to control IGBT voltage source 

inverters. Then light will be shed on the power converter requirements on both the generator bridge 

and the grid-side bridge, and the methods and tools used to circumvent the design, development 

and commercial challenges. Finally, a case study showcasing the development cycle of the 

“Inertial Response” feature will be presented. 
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