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Solar Growth and Declining Costs
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US Average Installed Cost for Residential PV
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Cost to install residential
solar has dropped by
more than 60% in the

past 10 years.

Average modeled
solar PV cost for
2016 is $2.89/W
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Source: Solar Energy Industry Association (SEIA)




Utility-owned PV Pricing (>5 MW)
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. In the above system price data set for nine regulated utilities the capacity weighted average price of a utility-owned PV system fell 78%

to $1.32/W, (51.95/W, ) between 2009 and 2016.
—  The capacity weighted average system price fell 22% from 2015 to 2016

. From 2015 to 2016 PV system prices in Watts-AC fell slower than they did in Watts-DC because of an increase in inverter loading ratio,
from roughly 1.3 to 1.5.

—  With cheaper modules, it is may be more economical to add more modules per inverter.

. The majority of utility-scale systems are owned by IPPs, which have PPAs with utilities. PPA pricing, while not in lock-step with system
pricing, generally followed the same trends.

—  From 2010 to 2016 the generation-weighted average PPA price for utility-scale systems placed in service in that year fell 64%;
from 2015 to 2016 PPA prices dropped 33% for systems placed in service in that year.

—  Systems should have much lower PPA pricing in the near future. as the average price for a PPA signed in 2015 was around
S40/MWh, or 30% lower than PPAs for systems installed in 2016.

Note: data sample consists of 42 projects with 1.2 GW-DC of capacity
Sources: FERC Form 1 Filings from the following utilities: Arizona Public Service; Florida Power & Light; M S un ShO't -
/ Department of Energy

Duke Energy Progressive; Georgia Power; Indiana Michigan Power Company; Kentucky Utilities; Pacific Gas #111 us. e
& Electric; Public Service of New Mexico; Southern California Edison. PPA pricing from “Utility-Scale Solar energy.gov/sunshot
2015" (Bolinger and Seel 2016).
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U.S. Renewable Generation Capacity Grovv»t'h
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Compound
Annual Growth Rate

(2005-2015)

Wind 23.3%
Solar PV? 59.9%
CSP 17.6%
Biomass 3.4%
Geothermal? 1.9%
Hydropower 0.2%
All Renewables? 6.7%
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U.S. Electricity Generation by Fuel

U.S. electricity generation by fuel, all sectors

thousand megawatthours per day
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Note: Labels show percentage share of total generation provided by coal and natural gas.

Source: Short-Term Energy Outlook, July 2017.
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Top Ten PV Markets by Country

Annual Installations in 2016 (GW-DC)
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Cumulative Installations thru 2016 (GW-DC)

*  Atthe end of 2016, global PV installations reached 299 GW ., up from 225 GW in 2015.

—  Anannual increase of 74 GW,¢

— In 2001, there was only 1 GW of cumulative installations; the industry has thus grown by a factor of 298.
»  Globally, the United States installed the second most PV capacity in 2016 and is now one of the top four markets
in cumulative capacity—including CSP, it is nearing the second largest global solar market.
*  The top ten markets represented 92% of annual PV installations in 2016.
—  China represented 46% of annual global installations in 2016.
*  Despite a large concentration of installs in a few markets, many new markets are expanding around the world

—  From 2012 to 2016, Asian countries (other than China, Japan, and India) installed 8.6 GW, African
countries installed 2.1 GW and South American countries installed 1.8 GW.

Source: All statistics from: IRENA “Renewable Capacity Statistics 2017,” except United States from (GTM
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U.S. Installation Breakdown

U.S. PV Installations by Market Segment U.S. PV Installations by State
16 A 14.8 {MWDEL 2016
14 m Utility
B Non-Residential

—t
I

B Residential

E -
4 -
1.9
2 4 .
0. 02 03 04 I
0L — E | -

2006 2007 2008 2009 2010 2011 2012 2013 Zl'.}ld 21}15 2(}15

*  The United States installed 14.8 GW of PV in 2016, 40.4 GW total

— 2016 PV installations were larger than 2014 and 2015 combined, or all PV installations
before 2014 combined

— Utility-scale PV installations represented 72% of 2016 annual installations; however, the
residential and non-residential markets also grew by 19% and 50% respectively, y/y.

In 2016, the top 5 states represented 63% of t‘he market—?.z states installed more than 100
MW, 9 states had more than 1 GW of cumulative PV capacity. % | SunShot -

energy.gov/sunshot

Annual PV Installed (GW ()
© O

Source: GTM Research/SEIA : U.5. Solar Market Insight 2016 Year in Review.






2017 Hurricane Seas@Power Outages Costing Ll

For the first time since 2005 the U.S. has had four major hurricanes make landfall on the
mainland.
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