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Background

Objective: Explore best practices in the designh and
administration of distributed solar incentive programs

Method:

*Reviewed existing PV incentive programs, with focus on
larger programs outside of SREC markets
*Interview utilities, administrators, regulators, and industry
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Key Challenges

* Highly variable solar costs,
difficult to predict

o Modifying incentive levels in response to installed solar

cost changes

Program longevity, predictability and stability

aid solar market growth

New business models (leasing, PPA)

Cost-effective incentive disbursement
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What Defines Program Success?

* Solar market stimulation through cost reduction

' Increase long-term viability of solar

o Market longevity and stability

o Predictability for sustainable market growth
Cost-effective management of ratepayer fund

Consumer protection

i Providing price transparency to the solar marke




Overview: Design Con5|derat|ons

Form of mcentnves

o Rebates vs. PBIs (term, level)

Setting Incentive Levels
Encouraging multiple market segme
Modifying Incentive levels

o Step-down schedules, solicitations, or auctions

5. Consumer Protection

6. Admmlstratlo

rad, NREL 23028
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Common Solar Incentive Types

* Up-front rebate

o (S/watt capacity)

Utility Rebate Size
Austin Energy $2.00/watt 1kW — 20kW
LIPA $1.75/watt < 10kw
Gulf Power Co. $2.00/watt < 5kw
LADWP $1.62/watt 1kW -1 MW
PG&E (CSI) $0.20/watt < 30kW
Snohomish PUD S0.50/watt < 100kW

* Performance-based Incentive (PBI)

o (S/kWh production)

*DSIRE — Accessed 7/10/2012

Utility ] Length Size
Xcel Energy (CO) $.150/kWh | 10vyears | .5kW —10kW
Green Mountain S.060/kWh 10 years < 250kW
Madison G&E S.250/kWh 10 years < 10kw
Orlando Utilities S.050/kWh 5 years <2MW
PG&E (CSI) S.025/kWh 5 years < 30kwW
SMUD S.100/kWh 5 years No limit
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Common Incentive Program Comparison

Rebate Incentive Performance Based incentive

Strengths

e Directly addresses up-front installed
cost of solar

e Primarily short-term administrative
burden

Strengths

Incentivizes production and system
performance

Limited near-term budgetary cash
demands

Effective with third-party ownership

Weaknesses

* |ncentivizes capacity, not production;
may not ensure system performance

* Requires payment in year one; can
create short-term cash constraints

Weaknesses

Does not address up-front investment
in solar

Long-term administrative burden of
incentive payments
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Stimulating Multiple Market Segments

* Diversity of system sizes, customer classes may be an
objective
o residential, commercial, industrial, third-party owned

* Differences in barriers and cost structures across segments
o Residential owned systems — up-front cost
o Larger commercial, 379 party owned systems — access to financing

* Competitive procurement often used with larger systems
o Costs can differ by size substantially

o Accurately pricing incentives important; large payments

e System cut-off level can affect utilization of incentives
o System sizes — small 0-30kW?, medium 30-100kW?, large >100kW?
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Setting the Incentive Level

solar Market ~ | Ratepayer
Stimulation Interests

e Model effective levels; installed-

cost data; radiation; electricity rat
o SAM and PV watts; data on installed costs

 Benchmark against other programs

 Establish a targeted ROI/payback period for customers

o 10-15 year payback; incentive to cover up to 50% of cost
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Adjusting the Incentive Level

* Responding to changing market conditions
and solar costs

 Two primary methods used:
o Pre-established schedules for declining incentives

— Planned incentive decreases along with market
circumstances

o Auction mechanism to set market price

— Competitive bidding process for selecting lowest-cost
solar installations
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Declining Incentives - Capacity Targets

California Solar Initiative LADWP Residential
Rebate Program Solar Rebate Program
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http://www.csi-trigger.com/
http://www.csi-trigger.com/
http://www.csi-trigger.com/
https://www.ladwp.com/ladwp/faces/ladwp/residential/r-gogreen/r-gg-installsolar/r-gg-is-progstusincetlvl?_adf.ctrl-state=nswihfbn6_4&_afrLoop=247659160109000
https://www.ladwp.com/ladwp/faces/ladwp/residential/r-gogreen/r-gg-installsolar/r-gg-is-progstusincetlvl?_adf.ctrl-state=nswihfbn6_4&_afrLoop=247659160109000

Declining Incentives — Budgetary Timing

Arizona Public Service — Solar Incentive Decline Schedule (2012)

Initial 2012 Incentive Rate ($/watt) $0.50

Reduction | Incentive
Amount Rate

If 75% of funds used by 4/21/2012 incentive reduced by S0.20

TBD
If 75% of funds used by 5/21/2012 incentive reduced by S0.10
If 90% of funds used by 11/1/2012 and incentive is
. . S0.20
greater than or equal to $0.35 the incentive reduced to:
TBD
If 90% of funds used by 11/1/2012 and incentive is less $0.10

than S0.35 then incentive reduced to:
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Declines: Capacity vs. Budgetary Timing

Capacity Targets Budgetary Timing

Strengths Strengths

e Can ensure multi-year program * Ensures intra-year program
commitment commitment

 Communicates the amount of installed  Communicates with customers in
capacity by program end terms (S not MW) they understand

Weaknesses Weaknesses

* Risks associated with unknown rate of e Uncertainty for solar market when
uptake (budget/year unknown) program is adjusted annually

* Not all customers understand concept e Timing can be confusing or
of “installed capacity” unpredictable at the year’s outset
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Reverse Auction for Adjusting Levels

Arizona Public Service Example

1. A maximum incentive level is established by
APS and communicated to prospective bidders.

2. Bidders enter system specs into the APS
ranking calculator.

3. Incentive calculator determines the maximum
available incentive for the system and assigns a
score to the bid.

4. Scores are ranked and incentives disbursed,
starting with the lowest score, until the budget
for RFP has been exhausted.

NATIONAL RENEWABLE ENERGY LABORATORY



Consumer Protection Measures

* Encourage optimal system performance

o Orientation, tilt, azimuth, shading, etc.

o Most common in rebate programs; some for PBIs

* |nstaller certifications and system warranties

Protect customers from fly-by-night companies

ystem components CEC-listed/UL Certified

r, NREL 21613
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Consumer Protection (cont.)

* Encourage energy efficiency
o Cost-effective

o Buy-down solar capacity needs

o Ex: Gulf Power, SMUD,
Austin Energy

* Protecting customers from price gauging

o CSl informs customers when a system price is more
than one standard deviation above the avg. solar price

 REC ownership determined equitably

o Utility often granted the RECs in return for the
incentive
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Administrative Issues

 Make aggregated installed cost data publicly
available to assert downward price pressure

o CA Solar Statistics allows customers to view individual
system cost data by zip code, size, installer, etc.

 Administering PBIl payments

o On-bill crediting preferred; frequency of crediting
needs to balance customer interests and admin costs

* Inspections for performance

o Reduce inspection frequency after installers show that
installations meet program requirements
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Application Process

Equitable access to available incentives

o Random lottery vs. first-come-first-served;
gueuing systems

Streamline process — online applications
o Don’t require all system specifics initially

Establish administration cost caps?

o CSI limited administrative costs to 10% of program
expenditures, but challenging to meet
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Summary: Key Considerations

Program specifics vary for different markets

o Solar installed costs, electricity prices, access to
financing, expected program uptake, solar
irradiance, regulatory process, etc.

Balance competing stakeholder interests
o Buy-down solar costs and increase installations

o Program longevity and predictability to decrease
costs

o Cost-effective program administration
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LiNREL
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Distributed Solar Incentive Programs: Recent Experience
and Best Practices for Design and Implementation
http://www.nrel.gov/docs/fy130sti/56308.pdf

Lori.bird@nrel.gov
Andy.reger@nrel.gov



	Incentivizing Distributed
Solar: Best Practices
	Background
	Key Challenges
	What Defines Program Success? 
	Overview: Design Considerations
	Common Solar Incentive Types 
	Common Incentive Program Comparison
	Stimulating Multiple Market Segments
	Setting the Incentive Level
	Adjusting the Incentive Level
	Declining Incentives - Capacity Targets
	Declining Incentives – Budgetary Timing
	Declines: Capacity vs. Budgetary Timing
	Reverse Auction for Adjusting Levels
	Consumer Protection Measures
	Consumer Protection (cont.)
	Administrative Issues
	Application Process
	Summary: Key Considerations
	More information


<<

  /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





