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Presentation Overview 

• What has changed in the past 5–10 years in turbine 

technology and pricing? 

• What areas could potentially be developed with new 

technologies? 

• What is the new national potential for land-based 

wind technology in the near future? 
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Key Developing Turbine Technologies 

• Blade length: 

• Longer blades increase capacity factor 

• Industry trending towards lower specific power 

• Tower height: 

• U.S. market currently constrained 

• GE to commercially offer 140-m towers in 2015 in Europe, 

future towers may reach up to 160 m.  
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Lower Specific Power Trend 

4 

• Longer blades increase capacity factor 

• Industry trending towards lower specific power. 

 

 

 

Wiser, R.; Bollinger, M. (2012). 2012 Wind Technologies Market Report. Washington, DC: U.S. Department of Energy. Accessed  June 24, 2014: 
https://www1.eere.energy.gov/wind/pdfs/2012_wind_technologies_market_report.pdf; p. 46 

https://www1.eere.energy.gov/wind/pdfs/2012_wind_technologies_market_report.pdf
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Capacity Factor Trends 

5 

• Average capacity factor (CF) nearly constant in spite of lower 

average wind resource 

• Lower specific power turbines increase developable area. 

 

 

 

Wiser, R.; Bollinger, M. (2012). 2012 Wind Technologies Market Report. Washington, DC: U.S. Department of Energy. Accessed  June 24, 2014: 
https://www1.eere.energy.gov/wind/pdfs/2012_wind_technologies_market_report.pdf; p. 45  

https://www1.eere.energy.gov/wind/pdfs/2012_wind_technologies_market_report.pdf
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Assumptions for Wind Potential Study 

• Wind data from AWS Truepower 200-m resolution binned data at 20-

km resolution, long-term adjusted hourly wind speed data 

• GE 1.62-100, GE 1.62-82.5, GE 1.5-77, Nordex N117-2.4 turbines 

• Wind data adjusted for altitude and appropriate International 

Electrotechnical Commission (IEC) class turbine selected for average 

annual wind speed 

• These maps and statistics exclude all urban areas, bodies of water, 

national parks, and half of the area of U.S. Forest Service lands 

• Shading is raw area available land (darker blue is the more available 

area). 
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Past Estimates – Gross CF>30% IEC Class 2 80-m Hub Height 

Source: Donna Heimiller, NREL 
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New Estimates – Gross CF>30% GE 1.62-100 80-m Hub Height 

• Increase in raw area available ~50.6% over previous estimate. 

Source: Donna Heimiller, NREL 
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Areas of New Potential Development 
• Map below shows the difference in the previous two maps.  

Source: Donna Heimiller, NREL 
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New Estimates (Gross CF>40% N117-2.4 140-m Hub Height) 

Source: Donna Heimiller, NREL 

• Potentially developable area in southern states utilizing existing turbine technology.  
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Current Technology Potential 
• Assumes N117-2.4 140-m hub height, 40% gross capacity 

factor (GCF), 2.6 MW/km2 

• Total area developable assuming typical exclusions  
• Total potential 134 GW for southern states (shown below). 
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Potential MW

Caveat- Uncertainty in this wind data is high as little validation data  is available at these hub 
heights. 
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Barriers to Wind Development in New Markets 

• Federal Aviation Administration height restriction creates 

uncertainty for permitting taller towers 

• Local communities not accustomed to wind development 

• Transportation infrastructure for turbine components might 

need adjustments and requires detailed scheduling 

• Conventional tower technology (base diameter) 

• Crane availability for tall towers and heavy nacelles may be 

limited, potential for new technologies 

• Wildlife habitat, flight, and migration areas require 

appropriate siting. 

 

 



13 

Questions? 

Buffalo Mountain Wind Farm 
Oak Ridge, Tennessee 
 
Joseph “Owen” Roberts 
NREL National Wind Technology Center 
joseph.roberts@nrel.gov 
303-384-7151 

Photo by Joseph Owen Roberts, NREL 


	Slide Number 1
	Presentation Overview
	Key Developing Turbine Technologies
	Lower Specific Power Trend
	Capacity Factor Trends
	Assumptions for Wind Potential Study
	Past Estimates – Gross CF>30% IEC Class 2 80-m Hub Height
	New Estimates – Gross CF>30% GE 1.62-100 80-m Hub Height
	Areas of New Potential Development
	New Estimates (Gross CF>40% N117-2.4 140-m Hub Height)
	Current Technology Potential
	Barriers to Wind Development in New Markets
	Questions?


<<

  /ASCII85EncodePages false

  /AllowPSXObjects true

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /ColorConversionStrategy /LeaveColorUnchanged

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 150

  /ColorSettingsFile ()

  /CompatibilityLevel 1.7

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<

    /ENU ([Based on 'StdWeb150'] Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /DetectBlends true

  /DetectCurves 0.10000

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 150

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 15

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 15

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 15

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 15

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize true

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName (U.S. Web Coated \050SWOP\051 v2)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements true

      /GenerateStructure true

      /IncludeBookmarks true

      /IncludeHyperlinks true

      /IncludeInteractive true

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /UseName

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier (CGATS TR 001)

  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)

  /PDFXRegistryName (http://www.color.org)

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [612.000 792.000]

>> setpagedevice



