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Outline

* Why we should care about non-
hardware cost for PV systems

* Benchmarking non-hardware costs in
the U.S.

* With rapid decline in hardware costs,
reducing soft-cost is becoming
increasingly important.
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There is more to a system than hardware

5) Monitor
performance

4) Install,
Interconnect ‘

3) Permit,
Inspect

2) Finance
PV system

1) Choose .

i ollor @ In the U.S.,, the process of selecting an installer
1

through operating a PV system can add significant
time and cost to project completion.

* Inefficient supply chains, O&M, and delays can also

increase cost.
» Need for streamlined processes.
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Ex: Permitting, Inspection, Interconnection (Pll)

The Problem :Inconsistent Pll requirements,
delays, and lengthy wait times are costly

* 18,000+ local jurisdictions with different PV
permitting requirements

e 5,000+ utilities with interconnection standards
and net metering programs

Permitting fees vary widely across the U.S. ex) for 5kW system:
* Typical permit fees are $200-$450/install (as high as $2000/install)

» Currently in the U.S. Pll typically range from $0.15/W to $0.25/W,
and can be as high as $0.5/W depending on jurisdiction.
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NREL recently benchmarked “Soft Costs”

* Benchmarked 2010 non-hardware BoS costs and integrated
into bottom up PV system price model

e Distributed an online data collection tool to residential and
commercial PV installers

* Data collection focused on annual/per install labor hours expended on
specific tasks to capture time and cost of PV business process

Data collected to estimate the cost/W for:
* Installation

* Permitting, Inspection, Interconnection

* Customer acquisition

* Financing
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2011 Residential Total Installed PV System Price

$8.00
$7.00 N
$6.35 Additional Overhead (OH)
1
$6.00 - =t o
‘ Financing

$5.00 - Pata_.
= Collection m Customer Acquisition
v $4.00 o N |
> M Permitting, Inspection,

$3.00 Interconnection (PII)

' Installation Labor and Labor
$2.00 Profit (Installation)
' m Sales Tax (5%)
$1.00
W Hardware and Hardware Profit
$0.00 (Hardware)
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F o X & o XX
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Q & °
N N
’\6\% « & **estimated financing costs include $.10/W as a mid point between direct cash
purchase ($0/W)and home equity line of credit closing costs and fees ($.20/WV)

Additional Sources: Goodrich et al 2012, LBNL

NATIONAL RENEWABLE ENERGY LABORATORY 6



2011 Residential Non-Hardware Breakdown

Permitting, — |
Inspection, Installation Labor
Interconnection 9%
Labor
2% ~
/
Permitfee ($431) Customer

1% Acquisition and
System Design

Non-

Hardware
52%

1%

Labor Profit
5%

Hardware Profit
15%

Hardware
48%

$3.02/W

$3.33/W

Financing (self own) Sales Tax

2% 5%

~——
Additional OH

* based on 2011 residential PV system price of $6.35/W 3%

** non-hardware is 50% of residential system price in 2010 ($6.60/W)

* Total non-hardware BOS (including profit) $3.33/W; approx 52% of total price
* NREL data collection non-hardware BOS $1.59/W¥*; approx 48% of total non-hardware BOS
*$1.52/W for 3™ party owned systems ; $1.50/W for overnight cash purchase (S0/W financing cost)
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Permitting, Inspection, Interconnection

_ 9%
® 0.25 :
g 80 s Permit fee
<
7 70 0.2 - ® Incentive Application Process
2 3
£ 60 A
5 50 A - * 5015 _____________________________ m Interconnection
a * v
540, vi [ ] L
- ® o ) ] Permitting inspection
T 30 P * > “ 01 t
— ¢~ oo *
® . .
2 20 ¢ ¥ . to e * ®m Submit permit package
= %

10 g. * * * N e

0 ‘ ‘ | ® Permit preparation

0 100 200 300 0 -
Number of PV Systems Installed 2010 5 kW

Pll labor hrs/install may be more dependent on
jurisdictional factors than economies of scale

*Total Pll labor hrs/install cluster |5 to 25 hrs.
 # installations, x>1000, 20 labor hrs/install
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Commercial Non-hardware BOS Costs

Cost Category >250 §1.0 899
kw | kw =
3rd Party Financing Labor ~ $0.02  $0.003 08
. ' W 3rd Party Financing Labor
Permit fee ($25,000)* $0.35 $0.03 oy rineneng
Permitting, Inspection é Permit Fee ($25K)
" ’ 0.02 $0.003 :
Interconnection Labor ° ? g 306
. © Permitting, Inspection,
SyStem Design SO]'O $001 S Interconnection Labor
Customer Acquisition** S0.09 $0.02 $04 m System Design
Installation Labor $0.42 $0.18 525
B Customer Acquisition
Total $0.99 $0.25 $02 —
Installation Labor
* Permit fee is translated to $/VV based on a median $0.0 , ,
system size of 72 kW within the <250 kW size <250 KW =250 kW
category and a median system size 750 kWV within the .
>250 kWV size category Commercial Installer
Average System Size
* Includes marketing and advertising total annual cost 5=
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Questions?




	Benchmarking Soft Costs for PV Systems in the United States
	Outline
	There is more to a system than hardware
	Ex: Permitting, Inspection, Interconnection (PII)
	NREL recently benchmarked “Soft Costs” 
	2011 Residential Total Installed PV System Price
	2011 Residential Non-Hardware Breakdown
	Permitting, Inspection, Interconnection
	Commercial Non-hardware BOS Costs 
	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 <<

    /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



