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Range of Power Systems 

Renewable power systems can cover a wide 
range of needs, including:  

  
• Dedicated use: Power used at point source without 

regulation, such as water pumping and ice making  
• Small or simple systems: Power systems for small 

communities, individual buildings, and dispersed energy needs 
• Community power systems: Power provided to 

large communities and isolated loads 
• Integrated systems: Large islanded systems integrating 

conventional and large-scale renewable generation. 
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The Wind-Diesel Market Remains Elusive  

Progress is being made. 
• There is a great need and many potential markets. 
• A growing number of project examples are resulting in a 

general acceptance of the technology as a solution.  
• The market is still limited, leading to continued market 

challenges. 
• There are expanded capabilities but limited research and 

development. 
• There is no clear path forward to “unlock” the industry. 
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Communities on the Verge of an Energy Crisis 
Oil spikes & high costs have led many nations, states, and organizations to 
examine options to reduce dependence on diesel fuel for power generation.  

• Remote Alaskan villages 
- As much as $1/kWh (10 x U.S. average) 
- As much as $12/gallon for diesel fuel 

• Nations that comprise the Small Island Developing States (SIDS) and 
Alliance of Small Island States (AOSIS) 
- Power costs approaching $0.50/kWh 
- Typically 100% dependent on diesel, with small-scale solar or wind 

power 
• Thousands of small, remote, off-grid communities 
• Thousands of larger island communities 
• More than 1.2 billion people in the world have no access to electricity (more 

than 85% in rural areas). 

Image from NANA/AREND, NREL 24373 
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The Market Has Recently Advanced 
~26 projects operating or under construction in Alaska 

• Primarily low to medium contribution 
• Some high-contribution projects being developed and implemented 
• Larger turbines being installed in many larger communities 
• Generally good turbine availability. 

Operating projects in almost every region of the world, with technology that is 
pushing the market 

• St. Paul, Alaska: High contribution for more than 20 years 
• Chaninik Wind Group, southwest Alaska: Dispersed smart heating loads 
• Ross Island, Antarctica: Advanced turbine and flywheel control 
• King Island,Tasmania: High contribution using storage and smart grid 
• Aruba, Galapagos, & others: Demonstrating large turbine deployment 
• Banner Peak Wind Farm, Nome, Alaska: PPA-based isolated wind contract model 
• Kodiak Island, Alaska: Wind-hydro facility with battery storage 
• Coral Bay, western Australia: Wind, flywheel, and low-load diesel 
• REMEA: Wind-diesel system with hydrogen storage 
• Oahu, Hawaii: High contribution on large islanded grids. 
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Current Approach and Continued Challenges 
• Tailored, unique solutions for each community 
• Customized engineering, equipment, controls, and construction 

with little uniformity or commonality among systems 
• Projects based mostly on grant or research funding 
• Little precedent for streamlined project financing, component cost 

reduction, procurement, construction, and operation and 
maintenance 

• Limited funding for technology development (outside of project 
funding) 

• Even less funding for follow-up, evaluation, impact assessment, 
and technology improvement 

• Limited common terminology or general agreement on even basic 
terms 

• No common understanding of accurate performance metrics 
• No standards or other internationally “accepted” design criteria – 

hard to find expanded institutional support 
• No coordinated outreach, targeted industry or users group, or 

expanded communications network 
• Systems are underperforming as compared to the modeling 
• A virtual glass ceiling for high-contribution power systems. 
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Step-by-Step Improvements 

• There is continued technology development, but it hasn’t resulted in industry “game 
changers.” 

• Expansion of telecom and military use have increased reliability but have not really 
improved the price point for community power. 

• The decreasing cost for wind technology and power converters has improved system 
economics and reliability but not up-front costs.  

• Increased access to renewable resource information is very helpful. 
• Smart grid concepts have a great deal of promise but little organized implementation. 
• Expanded testing infrastructure is available to support system development. 
• The DOI, DOD, and the Department of State are increasingly interested in research 

projects. NWTC – 2MW+ 

Top left: Photo by Lee Jay Fingersh, NREL 29583. Bottom left: Photo by Ian Baring-Gould, NREL 29581 
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Paths Forward 

We know that there are many 
isolated and islanded communities. 
We know that the viability of remote 
and islanded communities depends 
on affordable energy supplies that 
wind can help provide. 
We know that many governments, 
utilities, and organizations are 
interested… 

  … but the steps 
required to move the market 

forward are still unclear. 

8 

P
ho

to
 b

y 
Ia

n 
B

ar
in

g-
G

ou
ld

, N
R

E
L 

16
09

6 



NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC. 

E. Ian Baring-Gould 
Technology Deployment Manager 

National Wind Technology Center 

303-384-7021 

Ian.baring-gould@nrel.gov 

 

Photo from TDX power, NREL 13634 


	Status of the Wind-Diesel Market
	Range of Power Systems
	The Wind-Diesel Market Remains Elusive 
	Communities on the Verge of an Energy Crisis
	The Market Has Recently Advanced
	Current Approach and Continued Challenges
	Step-by-Step Improvements
	Paths Forward
	Acknowledgement


<<
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (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.)
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /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 false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /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


