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Vestas 
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Challenges & Opportunities 

PCS in Wind 

…if I had more time, I would have written a shorter letter…Goethe 
 



Vestas: 
The largest wind turbine 
manufacturer in the world 



On the way up… 

On the way not up… 

bigger was better… 



30 kW 3000 kW 

1979 2003 

10 m rotor 

90 m rotor 
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1650 kW 

66 m rotor 

Over the last 25 years, the output of a single Vestas turbine 
increased 100x – total annual energy increased 330x 
 

Our fleet: 
39,000 Turbines delivered 
 = Total required power  in Spain 



Today one turbine produces 3000 kW 

25 years ago, this was 3000 kW Today, 1 
turbine is 
enough 



175 m 

One V112 = 3.8 Statues of Liberty… 

…and its rotor alone won’t fit in a football field 



How big will be the recently announced V164?  



On the way up… 

On the way not up… 

policy assistance shrinking… 

participants becoming mature… 



The curve of maturity… 





US policy approach… 



Effects to the business… 

? 



Challenges with Wind 

Opportunities with Wind 

- Impediments for wide proliferation of wind assets are cost of wind generation (capital 
and maintenance), and risks associated with variability of wind (intermittency and 
unpredictability) 

comparative LCOE 

variability at grid interface 



- Wind industry participants have been focused on selling turbines in the PPA market 
- Financial models are based on double digit EBIT through high contribution margins 
- Elimination/reduction of PTC for renewable generation will limit contribution margins 
- Way to profitability will be in making wind LCOE  (w/o PTC) less than LCOE with gas 
- Falling gas prices will further challenge competitive advantage w/ wind generation 

Challenge 1: Levelized Cost of Energy 



- Variability at grid interface is caused due to intermittency and unpredictability of wind 
- Improved forecasting techniques quantify/limit the risks associated with variability 
- Energy storage relieves short term variability, however increases system costs 
- Low cost, high efficiency transmission (e.g. HVDC) further balances variability at grid 

Challenge 2: Variability at Grid Interface 



Challenges with Wind 

Opportunities with Wind reaching 20% proliferation 



Besides cost of wind generation that will gain 5% market, impediments for wider (20%) 
proliferation of wind assets are variability of wind (unpredictability and intermittency), 
barriers for transmission (transportability), and compliance with smart grid infrastructure 

competitive LCOE 

variability at grid interface 

power transmission barriers 

5% Opportunities Challenges 

15% 

smart grid integration 

Source: EIA 

5% 



PCS in Wind components of a turbine 

PCS in turbine 

PCS in storage interface 

PCS in energy collection 

PCS in power transmission 



Components of a turbine… 



Components of a turbine… 



PCS in a turbine…cost competitive conversion 



PCS in energy storage interface…cost effective invariability 

- 1.6MW energy storage combined with 30MW wind power plant 
- Offers energy buffer for wind to participate in ancillary services market 
- Challenge is in making the system attractive from RoI perspective 



PCS in energy collection…maximize efficiency 

DC turbines combined with DC collection has a potential to offer up to 30% improvement 
in reducing energy losses.  This improvement is obtained through reduction of turbine-
side and station-side converters.  However, the challenge is in realizing such high power 
DC/DC converters  



PCS in power transmission…maximize power plant AEP 

Vestas Offshore Options 
Current (HVAC) Future (HVDC) 

High Losses Low Losses 
Reactive power not required 

High Costs Low Costs 
One less cable + converter 

HVDC is appearing to be the technology of choice to transport power from wind power 
plants over long distances (e.g. from deep water offshore to onshore).  However, 
significant challenges are in protection and control of such DC architectures. 
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