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Outline 

• Global Renewable Energy Markets Update 
• Technology Overviews 
 Wind Energy, Solar, Geothermal, Storage 
 Market Segments 
 Global Markets 
 US Markets 
 Cost Trends 



3 

Global Renewable Energy Capacity 

Source: Renewable Energy Policy Network for the 21st Century (REN21)  

• Total global electricity gen capacity - ~5,900 GW 
• Non-hydro renewables ~12% of total (Cumulative) 2015 – 1,849 MW 
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Where’s the Action? 

Source: (REN21)  
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U.S. Renewable Electricity Generation Status – GW 

EIA 

Total system capacity - ~1,180 GW 
 

All renewables – 223 GW, 19% 
 

Non-hydro renewables – 123 GW, 11%  



6 

Wind Energy 

Gansu Wind Farm 
Gansu, China 
8 GW (going to 20 GW) 
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Wind Energy - Offshore 

Horn Rev Wind Farm 
• West coast of Denmark 
• 160 MW 

Westermeerwind Wind Farm  
• Noordoostpolder, Netherlands 
• 144 MW 
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Wind Energy - Onshore 

Peetz Table Wind Energy Center  
• Peetz, Colorado 
• 430 MW 

Cedar Creek Wind Farm 
• Grover, Colorado 
• 550 MW 
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Wind Machines - Scale 

GE – 1.5 MW 
Alstom – 3 MW 
Siemens – 2.3 MW 
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Wind Machines - Scale 
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Wind Machines – Scale and Transport 
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Global Wind Energy Markets 
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US Wind Resources 
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States Leading Wind Power Deployment 
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US Offshore Wind Projects 

Block Island – 30 MW 
5, 6MW GE turbines 
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Block Island 
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US Wind Generation Trends 

Source: EIA and LBNL 

Currently over 75 GW 
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US Wind Price Trends 

Source: LBL 
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Solar Energy 

Golmud Solar Park, Western China – 200 MW 
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PV Markets – Residential 
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PV Markets – Commercial 
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PV Markets – Commercial 

Credit: IKEA 
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PV Markets – Utility 
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PV Markets – Utility 

Desert Sunlight Solar Farm 
• NextEra Energy 
• 8.8 million First Solar CdTe panels 
• 550 MWac 
• Power for 160,000 homes 
• 300,000 tons CO2 displaced 
• 6.2 square miles 
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PV Markets – Utility 

Solar Star 
• BHE Renewables 
• 1.7 million SunPower c-Si panels 
• 579 MWac  
• Power for 255,000 homes 
• 300,000 tons CO2 displaced 
• 5 square miles 
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Global Solar Energy Markets  
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U.S. Solar Energy Resource 
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U.S. Solar Deployment 

Sources: GTM/SEIA and IREC 
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U.S. Solar Deployment and Costs Trends 
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Annual U.S. Installations by Market 

US PV Cumulative Installations  
~27 GW 
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Utility Scale Systems Costs 

Note: data sample consists of 33 projects with 566 MW of capacity 
Sources: FERC Form 1 Filings from the following utilities: Arizona Public Service; El Paso Electric; Florida Power & Light; 
Georgia Power; PG&E; PSCNM; SCE. 
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Geothermal Electricity Generation 

Featherstone Geothermal Plant 
• Salton Sea field, California 
• 50 MW 

Nesjavellir Geothermal Power Station 
• Thingvellir, Iceland 
• 120 MW 
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Geothermal Capacity – Top 10 Countries 

Source: US Energy Information Administration (EIA)  
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US Geothermal Capacity 

Source: EIA  
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US Geothermal Generation Trends 

Source: EIA and the Geothermal Energy Association    

US Geothermal Power Technical Potential 
• Hydrothermal – 38 GW 
• EGS – 4,000 GW 
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Electric Grid: A Matter of Balance 

Supply 
Components 

Demand 
Components 

Storage 

Electric 
Vehicles 

Stationary 
End  Use  

Storage 

Renewable 
Generators 

Conventional 
Generators 

Supply 

Demand 

The electric grid balances supply and demand at all times 
and operates at timescales from seconds to days. 
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Grid Application Depends on Storage Characteristics 

Different technologies can address different grid needs, but no 
single storage technology, in the near term, 

is likely to meet all grid applications. 
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Storage Costs Trends 



Thanks! 
david.mooney@nrel.gov 
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PPA Rate Over Time, by Technology 

0

20

40

60

80

100

120

140

160

180

200

2007 2008 2009 2010 2011 2012 2013 H1 '14

Av
g.

 P
PA

 P
ric

e 
($

/M
W

h)
 

Signing Date 

Biomass

Coal

Geothermal

Natural gas

Nuclear

Solar

Wind

Source: BNEF H2 2014 PPA Market Outlook. December 12, 2014. 

• PPA’s are starting to be signed at levels competitive with other technologies 
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Other*
Project Development
Sales & Distribution
Manufacturing
Installation

US Solar Workforce 
Historic Projection 

*Changes in the number of jobs in the “Other” category between years are not necessarily a reflection of actual 
increases or decreases in employment, but may instead be due to changes in the types of jobs included in this category.   
Source: The Solar Foundation, “The National Solar Jobs Census 2014.” January 2015.  

• As of January 2015 the U.S. solar industry employed 174,000 workers 
– Second straight year of 20%+ workforce growth 

• 2015 solar workforce growth projected to be 8 times greater than oil, gas and coal industries, & 20 
times greater than the overall economy 

• PV manufacturing sector added 2,600 jobs  in 2014– showing significant growth for first time since 
2011 – in 2015 mfg. expected to reach peak levels achieved in 2011 

• % of minority workers up 4% from 2013 to over 60% 
• 62% of employers expect to lay off staff when ITC changes in 2017 
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Forecast Costs – Ground-mounted PV 
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PV Applications – Utility 

AGUA CALIENTE SOLAR PROJECT – 397 MW 
Yuma County, Arizona, USA 

Credit: First Solar 
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US PV Market - Historic 
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Module Technologies 

Single Crystal Silicon 

Multi-crystal Silicon 
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