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Outline 

ÅU.S. Wind Industry Status 

ÅWind Vision for 2030 

ÅU.S. Grid Integration Activities 

ÅComparison of U.S. and European  
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U.S. Wind Resource is Abundant 

On Land 

Offshore 
Total gross potential: ~4,150 GW  

Total gross potential: ~11,000 GW  
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U.S. installed wind capacity grew 15% (5,116 MW) and provided 
26% of all U.S. electric generation in 2010  

Å42,423 MW of total installed wind capacity in the United States (as of 6/30/2011) 

Å50 states have utility-scale wind with 14 states > 1,000 MW installed 

Å7.4 GW currently under construction 

ÅOver 35,600 commercially operating wind turbines > 1 MW in capacity 
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U.S. wind percentage of electricity rising by State in 2010 

Source: AWEA U.S. Wind Industry Annual Market Report Year Ending  2010 

IA:  15% 

ND:  12% 

MN:  10% 

SD:  8% 

KS:  7% 

 

U.S.:  2.3% 

 
In state with largest wind installation (TX: 10,085 MW), independent 

system operator ERCOT received 7.8% of electricity from wind in 2010. 

5 
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Installed U.S. wind capacity in the 3 interconnections 

Source: AWEA U.S. Wind Industry Annual Market Report 

Year Ending  2010 
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State policies help direct the location and amount of wind power 
development  

Å29 states and Washington, D.C. have mandatory Renewable Portfolio Standard 
programs in place 

ÅState renewable funds, tax incentives, utility resource planning, voluntary green 
power, and concerns about carbon emissions all also played a role in 2010 

 

Non-Binding Goal

Source: Berkeley Lab

WI: 10% by 2015

NV: 25% by 2025

TX: 5,880 MW by 2015

PA: 8.5% by 2020

NJ: 22.5% by 2020
CT: 23% by 2020

MA: 11.1% by 2009 +1%/yr

ME: 40% by 2017

NM: 20% by 2020 (IOUs)

10% by 2020 (co-ops)

CA: 33% by 2020                              

MN: 25% by 2025

Xcel: 30% by 2020

IA: 105 MW by 1999 

MD: 20% by 2022

RI: 16% by 2019

HI: 40% by 2030

AZ: 15% by 2025                              

NY: 30% by 2015

CO: 30% by 2020 (IOUs)

10% by 2020 (co-ops and munis)

MT: 15% by 2015

DE: 25% by 2025

DC: 20% by 2020

WA: 15% by 2020

NH: 23.8% by 2025

OR: 25% by 2025 (large utilities)

5-10% by 2025 (smaller utilities)

NC: 12.5% by 2021 (IOUs)

10% by 2018 (co-ops and munis)

IL: 25% by 2025

Mandatory RPS

VT: 20% by 2017ND: 10% by 2015

VA: 15% by 2025MO: 15% by 2021

OH: 12.5% by 2024

SD: 10% by 2015

UT: 20% by 2025

MI: 10% by 2015

KS: 20% of peak 

demand by 2020

OK: 15% by 2015

AK: 50% by 2025
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A New Vision for Wind Energy ς 20% Wind Energy by 2030 

  
www.eere.energy.gov/windandhydro  

Setting the Stage for Growth 
20% Wind Energy by 2030 is a technical 
analysis of the possible impacts, costs, 
and benefits of producing 20% of the 
ƴŀǘƛƻƴΩǎ ǇǊƻƧŜŎǘŜŘ ŜƭŜŎǘǊƛŎƛǘȅ ŘŜƳŀƴŘ 
using wind technology 
 

Conclusions for Grid Integration:  

άThere are no fundamental technical 
barriers to the integration of 20% 
wind ŜƴŜǊƎȅ ƛƴǘƻ ǘƘŜ ƴŀǘƛƻƴΩǎ ŜƭŜŎǘǊƛŎŀƭ 
ǎȅǎǘŜƳΣέ Χbut for this to be most 
economically achieved άǘƘŜ нл҈ ²ƛƴŘ 
Scenario would require the continuing 
evolution of transmission planning and 
system operations, in addition to 
ŜȄǇŀƴŘŜŘ ŜƭŜŎǘǊƛŎƛǘȅ ƳŀǊƪŜǘǎΦέ 

http://www.eere.energy.gov/windandhydro
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20% Wind by 2030 Conceptual Transmission Overlay   
ά! ƴŜǿ ǘǊŀƴǎƳƛǎǎƛƻƴ ǎǳǇŜǊƘƛƎƘǿŀȅ ǎȅǎǘŜƳέ 

Å19,000 miles of new 765 kV transmission lines 
Å$26 billion net present value cost 



National Renewable Energy Laboratory                                                                                                                                       Innovation for Our Energy Future 

20% Wind Energy by 2030 

 Future Needs for Transmission & Integration into U.S. Electric System 

System Planning and Operation 

ωMore wind integration studies 
ωDeploy more flexible generation technologies 
ωBetter wind plant forecasting tools 
ωImproved grid codes & wind plant models 
ωAggregation of wind plants over large regions 
ωConsolidation of balancing areas  
ωForums to share operating experience 

Transmission Planning Market & Transmission Policy 

ωDevelop adequate transmission capacity 
ωComprehensive regional planning processes 
ωLeadership in developing transmission in the 

national interest 
ωMore certainty of transmission cost recovery  
ωMore Ǌƻōǳǎǘ ŀƴŘ ŦƭŜȄƛōƭŜ άǎƳŀǊǘέ ƎǊƛŘ 

ωDevelop hour-ahead and day-ahead 
energy and price responsive load markets  
ωAdopt market rules and tariff provisions 

appropriate to weather-driven resources 
ωBetter use of available transmission 

capacity 
ωFavorable energy markets and policies 
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Major U.S. Regional Studies Completed in 2010 

Results are consistent with 20% Wind by 2030 analysis 
ÅIntegrating high penetrations of wind is technically feasible  
ÅTransmission and infrastructure investments are necessary for higher 

penetration levels 
ÅIn some cases, changes need to be made to current operational practice 
ÅUse of forecasts is highly valuable  

http://www.nrel.gov/docs/fy10osti/47781.pdf  http://www.nrel.gov/docs/fy11osti/47086.pdf  

35% Wind & Solar 

penetration scenario 

20% & 30% Wind 

penetration scenarios 

http://www.nrel.gov/docs/fy10osti/47781.pdf
http://www.nrel.gov/docs/fy11osti/47086.pdf
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Can we integrate 35% 
wind (30%) and solar 
(5%) in the West?           

Study Goal: To assess the operating 
impacts and economics of wind and 
solar on the WestConnect grid  

Study Questions:  

ÅHow do local resources compare to remote, higher quality resources 
via long distance transmission? 

ÅCan balancing area cooperation help manage variability? 

ÅDo we need more reserves?  Do we need more storage? 

ÅHow does geographic diversity help? 

ÅWhat is the value of forecasting? 

Western Wind and Solar Integration Study  
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Operations during a challenging mid-April time period 

13 

No Wind/Solar Case High Renewables Case 
(30% Wind) 

35% renewables have a significant impact on other generation 
during the hardest week of three years (mid-April 2006) 


