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DOE Wind 2030 vision
•

 
DOE sets a goal to reach 20% (current 1.6% by wind) 
of electricity generated by the year 2030 by wind 
energy

•
 

The pending senate energy bill (American Clean 
Energy Leadership Act) will further require 15% of 
electricity generated by utility companies from 
renewable energy sources by 2021 (1/4 can be from 
energy saving measures). (6% in 2014)

•
 

The house bill requires (6% in 2012) 20% renewable 
by 2020 and 8% can be from conservation

•
 

Current wind industry enjoys 30% tax credit or loan 
provisions when installing wind turbines
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Wind Energy Key Issues

•
 

Lack of trained technical professionals
•

 
Automation of manufacturing process

•
 

High cost of maintenance and repair 
•

 
Light-weighting of wind systems

Goal: to reduce life cycle cost by 30-50%

•
 

Asia and Europe have feed-in tariffs requiring utility to buy 
higher priced renewable energy

•
 

Congress in enacting laws to require utility companies to 
generate 15%-20% electricity from renewable by 2020 (6% in 
2012-2014)



Transformative research in wind being pursued
•

 
Nanocomposites for blades (1/2 the weight, 
injection molded, modern mass production 
technology)

•
 

Cold spray of nanoparticles onto surfaces to 
form advanced coatings for large structures 
without deposition chamber

•
 

Self-repairing technology for wind turbine 
gears and drive train

•
 

Smart Blade;-Biomimetic surface textures, 
actuators, active aerodynamic control



Micropitting of wind turbine gears



Pending Energy Legislation

•
 

The pending Senate Energy Bill (American 
Clean Energy Leadership Act) will require 
15% of electricity generated by utility 
companies

 
from renewable energy sources by 

2021 (6% in 2014)
•

 
The House Bill requires (6% in 2012) and 20% 
renewable by 2020





Matching wind resources with population

•
 

Off-shore wind 
resources highest

•
 

Mid-west area
•

 
Population centers 
and wind 
resources do not 
match

•
 

Transmission 
issue

•
 

Off-shore wind 
matches better





NREL: National Renewable Energy Laboratory, Department of Energy

 

USA

NREL predicts Tension Legged Platforms
 for floating wind turbines





Siting
 

issues



Siting
 

of wind turbines



Environmental concerns



Thank you for your attention

stevehsu@gwu.edu
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