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About Shepherd Advisors é

Å Founded in 2000 with mission to é 

ïñfoster economic wealth and planetary health through 

the robust commercialization and deployment of 

clean technologies.ò

Å Develop & expand clean tech market value creation

Å Provide management with industry & market intel, 

analysis, insight, access, and resources

ïClearer choices and better decisions 

ï Speed to market

ï Pinpoint competitive advantages

ï Profitability over long term



Overview: Large Wind Market

Large 
Onshore Wind

ÅUtility-Scale

Å> 1.0 MW 
turbines

Small Wind

ÅFor Homes & 
Businesses

Å<100 kW 
turbines

Community 
Wind

Å 100 kW ï
1.0 MW 
turbines

Large 
Offshore 

Wind

Å3-5+ MW 
turbines

4Source: AWEA



Large Onshore Wind
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Large Wind 

2008 Global Market Demand

Global Demand

ïNearly 121,000 MW installed 

capacity

ïRecord 27,000 MW new wind 

in 2008

ï$48 billion market (28% 

greater than 2007)

ïInstalled capacity expected 

to nearly double by 2012

ïNew growth driven by US 

and China
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Large Wind

Global Installations (2008)

25.2 GW

23.9 GW
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8Source: American Wind Energy Association, www.awea.org



Large Wind

2008 US Market Demand

US Demand
ï 25,369 MW installed capacity

ï $12 Billion market

ï US led the world in capacity additions 
(8,545 MW of new wind in 2008)

ï 50% increase in installed base; 60% 
increase in capacity additions

ï In 2008, Texas was state with most 
capacity (7,116 MW) and most growth 
(2,670 MW)

ï 7 states account for 70% of total US 
capacity:
TX, IA, CA, MN, WA, CO, OR

ï 1-2% of US Electrical Demand
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Large Wind

2008 US Large Wind Installations

Large Wind Capacity Installed by State, 3/31/09

10Source: American Wind Energy Association, www.awea.org



Ramp Up to Produce 20% of US Electricity by 2030
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25,369 MW as 

of 2008

305 GW

Source: DOE 20% by 2030



New Installs Against Curves

16 GW Annually: 

Ą ~7,000-10,000 turbines (drivetrains, frames, and housings)

Ą ~21,000 to 30,000 blades and tower sections

12Source: American Wind Energy Association, www.awea.org

Actual installations 

2008: 8,358 MW

Actual installations 

2007: 5,329 MW
Projected 

installations 2009



Overview: Solar PV & CPV Markets
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Source: IREC Solar Trends;

SBI: US Solar Energy Market

Photovoltaic

- Crystalline 

- Thin Film

Solar Thermal

- Flat Panels 

- Evacuated Tubs

Concentrated 
Solar

- Parabolic troughs

- Dish-Stirling
engine systems

- Central receivers

- Concentrating 
photovoltaic 

systems (CPV)



Concentrating Solar Power (CSP)
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Parabolic troughs

Dish - Stirling 
Engine Systems

Central receivers

Linear Fresnel



US Photovoltaic Resource Potential

Source: National Renewable Energy Laboratory
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Global Photovoltaic Resource Potential
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Emerging Benefits

ÅUtility-scale generators that produce 

electricity using mirrors or lenses to efficiently 

concentrate the sunôs energy

ÅAdvantages

ïTechnical feasibility

ïHigh efficiency

ïLongevity

ïLow material cost

ïCompatible with existing generation
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CSP: Global Market Overview
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CSP:  2008 Market Overview

ÅInstalled Capacity:

ï480 MW Installed (87% in US)

ÅUnder Development

ï800 MW under construction in Spain

ï> 6,000 MW under development in US

Å22 Projects (Range from 53 MW to 1,200 MW)

ÅFuture Growth Potential é

ïBLM processing 200+ project applications 

ïU.S. Southwest alone has potential for 200 GW

ïSahara -> Europe?
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Source: SEIA 2008 Year in Review 

& Emerging Energy Research



Overview: 

Large Wind Supply Chain

ÅSystems & Components

ÅSupply Chain Structure

ÅGlobal & US OEMs
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Wind Turbines: Components
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Typical sizes: 
Tower heights range: 45-105 meters

Rotor diameter range: 57-99 meters

Blade length range: 26.8-45 meters

Courtesy: How Stuff Works

Component % Weight % Steel

Rotor

Hub 6% 100%

Blades 7.20% 2%

Nacelle

Gearbox 10.1% 96%

Generator 3.4% 65%

Frame 6.6% 85%

Tower 66.7% 98%

Turbine Components 



Typical Wind Turbine: Components in 

detail
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1.  Service crane

2. Generator

3. Cooling 

system

4. Top control 

unit

5. Gearbox

6. Main shaft 

with two bearings

7. Rotor lock 

system

8. Blade

9. Hub

10. Hub cover

11. Blade 

bearing

12. Bed frame

13. Hydraulic 

unit

17. Tower

18. Yaw gears

19. Transmission-High speed shaft

14. Shock absorbers

15. Yaw ring

16. Brake

Courtesy: Gamesa Corporation



Raw 

Materials
Components

Turbine 

(OEM)
Construction/ 

Installation

Wind 

Developer
Interconnect/ 

Transmission

Utility/ Power 

Producer

Turbine Manufacturing Wind Project Development

Supply Chain Structure

The Wind Power Supply Chain encompasses the flow from raw 

materials to power production, spanning both manufacturing and 

project development

Confidential



Raw 

Materials
Components

Turbine 

(OEM)
Construction/ 

Installation

Wind 

Developer
Interconnect/ 

Transmission

Utility/ Power 

Producer

Turbine Manufacturing Wind Project Development

Supply Chain Structure

Å On the manufacturing side, 

diverse component suppliers 

feed the turbine OEM specified 

parts and sub-assembliesBlades Tower

Rotor Hub Nacelle
Nacelle 

Balance

Mechanical 

Drivetrain

Power 

Generation
Instrumentation 

& Controls

Confidential



Nacelle
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Inside the Nacelle: Gear Box

26



Inside the Nacelle: Bearings
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Inside the Nacelle: Generator
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Wind Towers
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Blades

30



Rotors, Hubs, Brakes
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Break System

Pitch Controls
Rotor Hubs



Large Wind

Global Industry OEMs
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Vestas
18%

GE Energy
17%

Gamesa
10%Enercon

9%

Suzlon
7%

Siemens
7%

Sinovel
5%

Acciona 
Windpower

4%

Goldwind
4%

Nordex
4%

Dongfang
4%

Repower
3%

Mitsubishi
2% Clipper

2%

Other
4%

2008 OEM Global Market Share


