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Rotor Hub

Tower 80 m

Minivan

Rotor Blades 37 m:
+ Shown Feathered

» 37-m length
Nacelle Enclosing:

» Low-Speed Shaft

- Gearbox

» Generator 1.5 MW

s Electrical Controls

» Blade Pitch Controls
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Technical Area

Potential Advances

Cost Increments
(Best/Expected/Least, Percent)

Annual Energy Turbine Capital
Production Cost

Advanced Tower Concepts

* Taller towers in difficult locations
¢ New materials and/or processes

* Advanced structures/foundations
* Seli-erecting, initial or for service

+11/411/411 +8/4+12/4-20

Advanced (Enlarged) Rotors

» Advanced materials

¢ Improved structural-aero design
* Active controls

¢ Passive controls

¢ Higher tip speed/lower acoustics

+35/425/4-10 —6/=3/+3

Reduced Energy Losses and
Improved Availability

¢ Reduced blade soiling losses
* Damage tolerant sensors

¢ Robust control systems

* Prognostic maintenance

+7/+5/0 0/0/0

Drivetrain
{Gearboxes and Generators
and Power Electronics)

* Fewer gear stages or direct drive
¢ Medium/low speed generators

¢ Distributed gearbox topologies
* Permanent-magnet generators
¢ Medium voltage equipment

¢ Advanced gear tooth profiles

* New circuit topologies

¢ New semiconductor devices

* New materials (GaAs, SiC)

+8/+4/0 —11/=6/4+1

Manufacturing and
Learning Curve

* Sustained, incremental design
and process improvements

¢ Large-scale manufacturing

* Reduced design loads

0/0/0 —27/-13/-3

Totals

+61/4+454-21 —36/—10/4-21
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Offshore Current Technology
Wind
Technology

Development
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No Exclusions Assumed for Resource Estimates 1533-GW
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