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. DISCLAIMER AGREEMENT

. These manufacturing cost model results (“Data”) are provided by the National Renewable Energy
Laboratory (“NREL”), which is operated by the Alliance for Sustainable Energy LLC (“Alliance”) for the U.S.
Department of Energy (the “DOE”).

. It is recognized that disclosure of these Data is provided under the following conditions and warnings: (1)
these Data have been prepared for reference purposes only; (2) these Data consist of forecasts, estimates
or assumptions made on a best-efforts basis, based upon present expectations; and (3) these Data were
prepared with existing information and are subject to change without notice.

. The names DOE/NREL/ALLIANCE shall not be used in any representation, advertising, publicity or other
manner whatsoever to endorse or promote any entity that adopts or uses these Data.
DOE/NREL/ALLIANCE shall not provide any support, consulting, training or assistance of any kind with
regard to the use of these Data or any updates, revisions or new versions of these Data.

. YOU AGREE TO INDEMNIFY DOE/NREL/ALLIANCE, AND ITS AFFILIATES, OFFICERS, AGENTS, AND
EMPLOYEES AGAINST ANY CLAIM OR DEMAND, INCLUDING REASONABLE ATTORNEYS' FEES,
RELATED TO YOUR USE, RELIANCE, OR ADOPTION OF THESE DATA FOR ANY PURPOSE
WHATSOEVER. THESE DATAARE PROVIDED BY DOE/NREL/ALLIANCE "AS IS" AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY DISCLAIMED.
IN NO EVENT SHALL DOE/NREL/ALLIANCE BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER, INCLUDING BUT NOT LIMITED TO
CLAIMS ASSOCIATED WITH THE LOSS OF DATA OR PROFITS, WHICH MAY RESULT FROM AN
ACTION IN CONTRACT, NEGLIGENCE OR OTHER TORTIOUS CLAIM THAT ARISES OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THESE DATA.
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o|nstallation Materials Labor content, rates:

« Modules « Labor type (electrical, hardware)
« Racking, through roof mounts  Installation time per component
« DC wiring, combiner boxes, disconnect, * Overhead

conduit and connectors  Installer profit
© Inverter -Indirect capital costs:

« AC wiring, meter, monitoring, disconnect,
conduit and connectors

Local and utility permitting

« Commissioning
Installer Markup: . Sales tax

* Inventory and contingency costs
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NREL PV System Price Model:

Energy Efficiency &

Utlllty Scale ENERGY | renewable Energy

*Installation Materials: «Labor content, rates:
* Modules  Labor type (electrical, hardware)
» Racking, ground mounts (tracker) .

Installation time per component
* Overhead
* Installer profit

« DC wiring, combiner boxes, disconnect,
conduit and connectors

* |nverter

« AC wiring, meter, monitoring, disconnect, e|ndirect Capital costs:

conduit and connectors . -
« Environmental permitting

 Land, Site Preparation - Grid interconnect (materials, labor)

« Land purchase, or lease « Sales tax

« Leveling, plant removal, sediment control,
roads, fencing, surface treatment

* |Installer markup
* Inventory and contingency costs
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Installed System Price ($US per W ¢)

Solar PV System Prices: Sensitivity to Project Size

Source: NREL internal cost models

—Utility (Fixed Axis) === Utility (1 Axis) ~ —— Commercial Rooftop ~——Residential Rooftop
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*Based on National Average US Labor Rates: Electrical Contractor and Roofer
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« Based on project specifics, difficult to make comparisons
...even within a single market sector.
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Utility Scale PV: Uncertainty
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*Regional cost differences

. Sensivity variables: Minimum Maximum
« Labor rates 1 Module Price $1.13 $380 §1.95
.o 2 Inverter Price #0.23 $0.38 $0.29
* Installer productivity 3 Module Efficiency 12.90% 15 50% 14 40%
. L 4 Electrical Labor Rate $16.65 $61.1 $49.00
Permlttlng and delays & Hardware Labor Rate $115 5495 £3.10
e Land costs & Materials Markup 2% 5% 10%
. T Installer Overhead 1096 3% 1626
*Tech nology selection 8 Installer Profit 9% 0% 10%
o 9 Permitting $400,000|  $1.000000)  $1,000,000
« Module efficiency 10 Grid Interconnect §1500000)  $3000000) 1600000
12 Land Prep. $14,000 $35,000 $23,000
. - 13 System Size 1000000 290000000 20,000,000

Economies of scale

14 Worker Productivity 0.73 1.5 1.00
» Project size (indirect costs) 15 Land use 0% 18 100

* Installer purchasing power
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Utility Scale PV: Uncertainty
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2010 Fixed Axis Utility Scale PV System Price:
NREL internal model, Sensitivity to (15) Key Variables
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Mon-Module Inverter

Hardware Costs Costs”

Residential 50.60 31% 50.42 20%
Commercial 50.50 29% 50.37 16%
Utility (fixed) $0.41 25% 50.29 14%
Utility (1 axis) $0.88 32% $0.29 13%

Includes installer markup on materials [inventory and contingency costs).

Inverter prices include transformer.

 Non-module hardware costs: 25-30% of system prices
e Labor costs: 13-20% of system prices
* Indirect costs: 5-7% of system prices

« Residential PV installer overhead (54%) more than 3x national
average for electrical contractors
» Reflects higher cost of doing business (regulatory, productivity, etc.)
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Installation Materials
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System size (KWp dc)

Bill of Materials

Maodule

Mounting (racking) hardware
Storage

Inverter

Combiner boxes

Meter

System Monitar

DC, AC-Disconnects
Combiner boxes

Fuses and Holders

DG, AC-Wiring (conduit)

Markup on materials’

! Markup on materials assumptions:

Residential Commercial Ground
Rooftop Rooftop  Mount Utility™
50 216 187,500
*Froed aos

$Wpdc $/Wp dc $Wp dc
$215 $205 $195
$0.30 $0.30 $0.20
$0.00 $0.00 $0.00
5042 $0.37 5029
$0.00 $0.00 $0.01
$0.02 $0.04 $0.00
$0.09 $0.03 $0.00
$0.01 $0.01 $0.00
$0.02 $0.02 $0.00
$0.01 $0.01 $0.00
$0.02 $0.02 $0.16
$303 $283 5262
5089 $0.55 $0.27
$391 $3.38 §2.88
30% 20% 10%
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Residential Commercial Ground
Rooftop Rooftop  Mount Utility™
System size (KWp dc) 50 216 187 500
Labor Costs
Electrical hours 249 6563 1,0305296
Hardware hours 3948 16512 3281166
647 23075 13586462
Electrical $0.30 $0.18 $0.33
Hardware 50.33 $0.31 $0.07
Overhead® $0.34 $0.16 $0.06
Profit $0.19 $0.10 $0.09
$1.16 $075 $055
? | abor overhead and profit margin assumplions:
Worker's Compensation insurance 6.4% 6.4% 6.4%
Federal and State Unemployment nsurance 6.29% 6.2% 6.2%
Social Secunty Taxes (FICA) 7 Ir I.7
Buioer's Risk insurance 0.4% 0.4% 0.4%
Pubiic L izhility 2.0% 2.0% 2.0%
Operating Overhesd 54.0% 32.0% 16.0%
Frofit 30.0% 200% 10.0%
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Indirect Installation Costs
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System size (kWp dc)

Owner and Indirect Project Costs
Enviranmental, Utility Permitting
Commissioning/Grid interconnect
Land Purchase

Site Preparation

Sales Tax®

Total System Price:

? Sales tax assumption: 5%

Residential Commercial Ground
Rooftop Rooftop  Mount Utility™
50 216 187,500

$0.08 $0.23 $0.01
$0.30 $0.01 $0.01
$0.00 $0.00 $0.03
$0.00 $0.00 $0.13
$0.26 $0.21 $0.18

$0 64 $0.45 $0.34
$5.71 $4.58 $3.77
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