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National Wind Technology Center 

Overview 

ÅTurbine testing since 1977 

Å Leader in development of design and 

analysis codes 

ÅPioneers in component testing 

Å Unique test facilities 

Å Blade Testing 

Å Dynamometer drivetrain testing 

Å Controls research turbines (CART) 

ÅModern utility-scale turbines 

Å Approx. 150 staff on-site 

Å Budget approx. $40M 

Å Partnerships with industry 

Å Leadership roles for international 

standards 

ÅMarine Hydrokinetic Technology  
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 National Wind Technology Center Overview 

Siemens 2.3 MW 

DOE 1.5 MW 

Alstom 3 MW 

Gamesa 2 MW 

Offshore Wind Power                                                 3                                                              National Renewable Energy Laboratory 



0

200

400

600

800

1000

1200

1400

1600
2

0
1

0

2
0

1
4

2
0

1
8

2
0

2
2

2
0

2
6

2
0

3
0

2
0

3
4

2
0

3
8

2
0

4
2

2
0

4
6

2
0

5
0

In
s

ta
lle

d
 C

a
p

a
c

it
y 

(G
W

)

Storage

Offshore Wind

Onshore Wind

Distributed PV

Utility PV

CSP

Hydropower

Geothermal

Ded. Biomass

Cofire Biomass

Natural Gas

Cofire Coal

Coal

Nuclear

Renewable Energy Provides 80% Electricity 

Under Proactive Deployment Scenario 
(Preliminary results from DOE renewable electric futures study 2011 ) 
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Wind Energy Technology 

At itôs simplest, the 

wind turns the 

turbineôs blades, 

which spin a shaft 

connected to a 

generator that makes 

electricity.  Large 

turbines can be 

grouped together to 

form a wind power 

plant, which feeds 

power to the 

electrical 

transmission system. 



A Few Basic Wind Energy Rules 

Power in the wind is proportional 

to the area swept by the rotor 

Power in the wind is proportional 

to the wind velocity cubed.  

A wind turbine cannot extract 

more than 59% of the energy in 

the wind stream. SWEPT AREA 



Wind Turbine Power Curve 

Power in the Wind = 1/2rAV3 



Land Based Technology  

Land-based Utility Technology 

Å 1.5 ï 3.0 MW  

Å Three bladed 

Å Upwind Horizontal Axis Configuration 

Å 80 ï 100 Meter Tube Tower  

Å Three stage gearbox; Multi-generator; 

& Direct Drive Designs 

Å Full Span Pitch Control 

Å Advanced Controls Systems 

Å Variable speed with full electric Power 

conversion 

 Performance 

Å 98% Availability 

Å 1-MW supports about 300 homes 

Å 32% Capacity Factor 

Å Improvements Needed in O&M & 

Gearbox Reliability 
Clipper 2.5 MW Prototype ï  
Medicine Bow WY  
93 - m diameter  

Vestas V120 4.5 - MW  

GE 1.5 - MW  77 - m 
diameter  

GE 1.5 - MW  77 - m 
diameter  

Clipper 2.5 MW Prototype ï  
Medicine Bow WY  
93 - m diameter  

Vestas V-90 



Å 51 projects, 3,620 MW installed  

Å 49 in shallow water <30m 

Å 3-5 MW upwind configuration 

(3.8 MW ave) 

Å 80+ meter towers on 

monopoles 

Å Marine technologies for at sea 

operation. 

Å Submarine cable technology 

Å Oil and gas experience 

essential 

Å Capacity Factors average 40% 

Å Cost and Reliability on early 

projects have contributed to 

uncertainty in development. 
Gravity Based Foundations 
in Baltic Nysted  

Seimens  2.0 MW Turbines  
Middlegrunden , DK  

Vestas  2.0 MW Turbine  
Horns Rev, DK  
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12 countries have installed offshore wind projects to date; the 

U.K. and Denmark account for nearly 75% of capacity 
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National deployment targets in the E.U., U.S., and China call 

for ~86 GW of offshore wind to be installed by 2020  
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Offshore Wind Technology is Depth Dependent 
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Near-term offshore wind projects will be installed in deeper 

waters and further from shore 
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Near-term offshore wind projects will be installed in deeper 

waters and further from shore 
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Near-term offshore wind projects will be installed in deeper 

waters and further from shore 
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Near-term offshore wind projects will be installed in deeper 

waters and further from shore 
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Horns Rev Wind Farm 

Shallow Water 
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