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The Cloud Computing platform for Energy Internet 
 
• Backed by leading European and US Venture Capital 
• 35+ utility and ‘smart’ product providers  

(in regulated and competitive markets) 

• 200+ Employees  
• Headquartered in Boulder, Colorado  

(with offices in Boston, Melbourne, Australia, and San Francisco) 
 

Multiple awards and recognitions, including: 

 

Tendril Overview 
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One Platform. Every Connection. 
 
• A cloud based platform for open, 

secure and scalable consumer 
engagement 
 

• An integrated series of connected 
devices, applications and services 
for all users of the Energy Internet 
 

• Agnostics to network, device and 
application 
 

Connecting Four Communities 
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Tendril and The Green Button 

Three commitments: 
 

1. Utilities: Green Button functionality native 
within the Connect Platform 
 

2. Developers: Green Button API’s for third-
party applications 
 

3. Consumers: A strong first experience 
through GreenButtonConnect.com 
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www.GreenButtonConnect.com 
dev.tendrilinc.com 
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Geospatial Energy Informatics 

Resource 
Information 

• Generation and acquisition of spatial datasets that 
describe energy resources 

Geospatial 
Analysis 

• The process of deriving actionable information from 
energy resource datasets 

Information 
Technology 

• Providing access to data and analysis through visualization 
and data services 

Decision 
Making 

• Development of applications that utilize these data, 
visualizations, and services to empower decision making 



Resource Data Estimation and Visualization 

http://rpm.nrel.gov/GridView/GridView.html


Resource Data Access 



Decision Making: Residential PV 



Decision Making: Residential PV 



Decision Making: Residential PV 



Decision Making: PV Performance 



Decision Making: PV Performance 



Decision Making: PV Adoption 

http://openpv.nrel.gov/visualization/index.php


Data and Analysis Services 
The analysis available in IMBY, 
PVDAQ, OpenPV, Biopower Atlas 
and other applications is also 
available as API based services 
that provide the same data and 
analytical results. 
 
Industry is actively using these to 
develop their own applications 
 
All of these services are being 
made available through 
developer.nrel.gov 
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Data and Analysis Services 
Visualizations in applications are based on data 
obtained from service responses  



Data and Analysis Services 
It is just as easy to access these data and 
analysis services through Excel and scripting 
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Debbie Brodt-Giles 
 

Turning Data into Energy Informatics 



Importance of Data 

• Data is driving our innovation and our future 
• Global, Regional, Local, Campus data – all are 

important! 
 

• My Goal:  
– Provide a brief overview of NREL’s Energy Data 

and Informatics Activities 
– Spark your interest to learn more! 

 



Energy 
datasets 
on 
OpenEI 

Openei.org 
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Rate Sheet EIA Average

+ 66%

+ 6%

+ 72%

Crowdsourcing Success 

More than 3,000 
Utility Rates Covering 
80+% of the country!  

 



Utility Access Map Highlighting Data Connectivity 

29 



Green Button Apps –  
Providing Energy Use Data to Consumers 



Connecting to the World and 
Federating with Data.gov 



• Smart Grid Data Hub manages data from the 
132 ARRA funded Smart Grid Projects 
– Equipment and Expenses 
– Impacts and Benefits 
– Consumer Behavior Study Data 

• Consumer Behavior Data will be coming 
October 2012 

• Live data updates, analyses, tabular complete 
data views – all focusing on accessibility and 
transparency! 





Enrollments vs Access Over Time 1 

Breakdown of Technologies 
Installed 



NREL’s Campus Energy 
Informatics Initiative 

• Campus energy meters  
- 80 meters at 1-5 second interval readings  
- PV, Plugs, Mechanical, Elevators, Data Center sub-meters 
- Real/Apparent/Reactive Power in all three phases + Energy 

• Primary weather sensors (12 streams at 3 second interval readings) 
- Temp, Humidity, Irradiance, Wind speed/direction 

• Building Automation System (~1000 Variable interval readings 
- Temp, Humidity, CO2, Lighting, HVAC, Heating/Cooling 

Photo by Dennis Schroeder, NREL/PIX 19547 
Photo by Dennis Schroeder, NREL/PIX 19089 



Client Application – BuildingAgent 
• Provide user with: 

– Messages from building 
– Ability to report comfort 
– LEED Survey 

• User logs in with NREL 
credentials 

• Majority of application 
functionality is through 
web API (i.e. questions, 
plots, etc) 

 
 
 

 

 

 

Credit: Marjorie Schott  / NREL 
ROI #: ROI-12-00032 



BuildingAgent Local Data Collection 
• Client software 

pushes occupant 
feedback and local 
measurements to 
server 

• Temperature, 
Humidity, and 
Lighting Levels 

 
 

 Correlate local 
measurements to 

occupant feedback Credit: Marj Schott / NREL 
 



Web Application 

 
 

Credit: Nicholas Long / NREL 

• Manages users, meters, 
data, and APIs for client 
application data 

 
 

 



Whole Campus View 

 



Single Building Views and End Use Views 



Heat Maps 



3D Orbit of Buildings and Walkthrus  
with Energy Data 

 


	Energy Informatics Panel
	Consumer Empowerment with Information
	Tendril Overview
	Connecting Four Communities
	Tendril and The Green Button
	Metropolis
	Tendril Connect 
	Tendril Connect 
	Green Button Connect
	Green Button Connect
	Geospatial Energy Informatics 
	Geospatial Energy Informatics
	Resource Data Estimation and Visualization
	Resource Data Access
	Decision Making: Residential PV
	Decision Making: Residential PV
	Decision Making: Residential PV
	Decision Making: PV Performance
	Decision Making: PV Performance
	Decision Making: PV Adoption
	Data and Analysis Services
	Data and Analysis Services
	Data and Analysis Services
	Data and Analysis Services
	World Renewable Energy Forum�May 17, 2012���Debbie Brodt-Giles��Turning Data into Energy Informatics
	Importance of Data
	OpenEI

	Crowdsourcing Success
	Utility Access Map Highlighting Data Connectivity
	Green Button Apps – �Providing Energy Use Data to Consumers
	Connecting to the World and Federating with Data.gov
	Smart Grid Data Hub
	Smart Grid
	Enrollments vs Access Over Time 1
	NREL’s Campus Energy Informatics Initiative
	Client Application – BuildingAgent
	BuildingAgent Local Data Collection
	Web Application
	Whole Campus View
	Single Building Views and End Use Views
	Heat Maps
	3D Orbit of Buildings and Walkthrus  with Energy Data


<<

  /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 true

      /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



