NREL PV system cost benchmark 2017
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Utility-Scale PV,

Commercial PV (200 kW) Fixed Tilt (100 MW)
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& Soft Costs - Others (Pll, Land Acquisition, Sales Tax, Overhead, and Net Profit)
o Soft Costs - Install Labor

o Hardware BOS - Structural and Electrical Components

® Inverter

Utility-Scale PV,
One-Axis Tracker (100 MW)
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LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 9.0

Unsubsidized Levelized Cost of Energy Comparison

Certain Alternative Energy generation technologies are cost-competitive with conventional generation technologies under some scenarios;
such observation does not take into account potential social and environmental externalities (e.g., social costs of distributed generation,
environmental consequences of certain conventional generation technologies, etc.) or reliability-related considerations (e.g., transmission
and back-up generation costs associated with certain Alternative Energy technologies)

Masdar Consortium-in 2016
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Solar PV—Rooftop Residential : : : $184 $300
Solar PV—Rooftop C&I : : : $109 $193
Solar PV—Community (I $78 $136
Solar PV—Crystalline Utility-Scale™ 546 :0 ;ss : $70
Solar PV—Thin Film Utility-Scale® $43 +55; $6:)
ALTERNATIVE Solar Thermal Tower with Storage® : : X $251° &
ENERGY® Fuel Cell I : :
Microturbine t : 1 $7
Geothermal : : Is $117
Biomass : | 582 $110
Wind $32 : : : $77 $1528 &
Encrgy Efficiency’” l : s50 !
"~ Diesel Reciprocating Engine® | T $212 $281
Natural Gas Reciprocating _Engi.ue(jJ ' : : $68 : $101
Gas Peaking : | : $165 $218
CONVENTIONAL 1Gec® : : : $96 $183 _ _
Nuclear® : : : $97 51247 & $136 Actual Low-Price Bid from
P I
1

Source:  Lazard estimates.
Note: Here and throughout this presentation, unless otherwise indicated, analysis assumes 60% debt at 8% interest rate and 40% equity at 12% cost for both conventional and
Alternative Energy generation technologies. Assumes diesel price of ~$2.50 per gallon, Northern Appalachian bituminous coal price of ~$2.00 per MMBtu and a natural gas
price of ~$3.50 per MMBtu for all applicable technologies other than Natural Gas Reciprocating Engine, which assumes ~$5.50 per MMBtu. Analysis does not reflect potential
impact of evolving regulations/rules promulgated pursuant to the EPA’s Clean Power Plan. See following page for footnotes.
2 L AZARD kS Denotes distributed generation technology.



Unsubsidized Levelized Cost of Wind/Solar PV

Source: Lazard, BNEF 2017
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Offtake prices for wind and solar PPAs S/MWHh) sioomberg
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The PPA Model: Onsite

Space to install

renewable energy Energy (Renewable)
system provided to energy grid

Property Owner Property Renewable

PPA ili
(Home or Business) Lease Energy Developer Energy Utility

Lease payments paid Revenue paid to
to property owner developer for energy

for leased premises supplied to utility grid Casco, K. (2011)



Mix of wind and solar (US deals)

Greener Companies

The 10 biggest signers of renewable-energy deals in 2016
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