
We would not benefit much from an energy source that 
supplies electricity that fluctuates with the wind intensi-
ty. The quality would simply be too volatile. Large wind 
turbines and wind farms would actually be detrimental 
to the electricity grid without a frequency converter that 
converts the uncontrollable wind energy into stable 
electrical energy the power grid can handle. 

The power electronics controls the wind turbine’s 
rotation speed to ensure that the maximum energy is 
continuously drawn from the wind. The electronics also 
balances the frequency and voltage, so that it matches 
the standards the power grid operates using.

New converters limit losses
Large companies like Vestas Wind Systems work con-
tinuously with power electronics in their R&D depart-
ments, and participate regularly in research projects 
aimed at improving power electronics. In recent years, 
the focus has been on the relatively large energy losses 
which occur when the power from a wind turbine is sent 
to consumers. 

Research results from Aalborg University and others 
show that savings can be made by raising the voltage 
and decreasing the current, as this means electricity 
can be transported across longer distances, and min-
imises heat loss in the wires. Newly developed power 
converters can handle voltages up to twice as high as 
conventional converters. 

Even greater potential
The trend is towards even higher voltages. For ex-
ample, research is being done into the use of silicon 
carbide, a material which can withstand more heat 
and higher voltages than the ordinary silicon normally 
used in converters today. There is talk of a potential 
of 24,000 Volts, compared to the 7,000 Volts currently 
used. 

Power electronics for wind energy and other renewable 
energy sources is a field seeing constant development. 
That is why Vestas Wind Systems is part of CEES, 
where industry and the universities work together to 
ensure that Denmark gets a share of the large growth 
and the many jobs the field is expected to generate in 
the coming years.
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Centre for Electrical Energy Systems (CEES) is a Danish network for com-
panies and research institutions. We research and develop electrical energy 
systems, the global market for which is DKK 300 billion annually. 

The partners in the network are universities and companies in Denmark. Our 
goal is to consolidate Denmark’s strong position in the field of power electronics 
and to train enough qualified manpower. We also research the intelligent control 
of power electronics.


