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Does Solar Work in the Central US?

- GERMANY IS THE WORLD LEADER IN SOLAR

- BOTH IN MANUFACTURING OUTPUT AND
USEAGE

- GERMANY MUST BE AN IDEAL PLACE FOR SOLAR
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Houston, TX

New Orleans, LA

Jackson, MS

Newark, NJ

New York City, NY

And Almost As Much As Miami, FL
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Japan 8%

Rest of
Europe 6%

Spain 23%

Source: Solarbuzz.com
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501(c)3 membership organization

Reliable source of unbiased information
about solar technologies, policies, and
programs

555 Ultility, Solar Industry, and
Stakeholder members

18 member board of directors (14
utilities)



Based in Washington DC

No Lobbying

Go-to resource for unbiased and actionable solar intelligence.

One-on-one Counseling

Unique joint partnership

Make solar practical and profitable in today's shifting energy
landscape



Bi-Weekly Newsletter

Newsletter Content:

- Utility News

- Solar Industry News

- Policy News

- Listing of open RFPs

- Listing of upcoming Solar Events




SEPA Members (as of 03/09):

Electric Utilities — 135 members
Solar Industry — 245 members
Stakeholders — 175 members

The SEPA Membership Mix
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SEPS REGIONAL DIRECIOR COVERAGE

# - OPEH
# - TOM MICHOLAS
# - CHRISTY HERIG

2-22-69



* Regional Workshops — April 13 — 14 ,Knoxville, TN

* Fact Finding Mission — May 17 — 22, Spain

- Utility Conference, July 28 — 29, San Jose, CA

» Solar Power International, October 27 — 29, Anaheim

CA
* Monthly Phone Seminars
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» Two primary types

Photovoltaic's (PV) Con;entra’zigg F?)olar
ower




available

— Crystalline Silicon
* Mono
* Poly
* Ribbon
— Thin film
* Amorphous silicon (a-Si)
« Cadmium telluride (CdTe)
* Copper indium gallium (CIGS)
» Copper indium diselenide (CIS)




- Two primary types commercially
available

Concentrating Solar Thermal Electric
PV (CPV)

Compact linear
fresnel lens

Heliostat Tower Stirling Dish  Parabolic Trough
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 Renewable Portfolio Standards

» |TC Passage to 2016

» VVolatile Fuel Prices

* Increasing Costs of Generation




* New Administration

» Climate Change

> Decreasing Solar Technology Costs

» Customer Demand for “Green”
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2016 Solar Direct, Indirect, and Induced Employment: 440,000 Jobs!

2'14,ﬂ{}ﬂL

2 8,000

MI: 13,000
NY: 14,000

32,000

MA: 14,000
CT: 2,000 solar industry or are a
MD: 6,000 result of economic activity
NJ: 15,000 stimulated by the U.S.

* Of these 440,000 jobs,
110,000 jobs are directly in
the solar industry. The
remaining jobs are in
industries supporting the

solar industry.

Remaining States?: 27,000




October 2008

VT: 250
NH: 100
MA: 2,000*
RI: 3,500*
CT: 2,000*
1/000 NY: 2,000*
' PA: 5,000*
2,000 NJ: 2,000*
il - . DE: 2,000*
MD: 2,000
DC: 100
VA: 500%*
NC: 100%*
FL: 2000*

100 *

(RIUTC: 50)

. State-wide net metering for all utility types
% State-wide net metering for certain utility types only (e.g., investor-owned utilities)
D Net metering offered voluntarily by one or more individual utilities



|:VIN: 25% by 2025
Xcel: 30% by 2020)

FWA: 15% by 2020

\VT: (1) RE meets any increase
n retail sales by 2012;

(2) 20% RE & CHP by 2017

ME: 30% by 2000
10% by 2017 - new RE

I: requirement varies by utility;
goal

OR: 25% by 2025 (large utilities)
5% - 10% by 2025 (smaller utilities

-
MI: 10% + 1,100 MW by
2015

(W

1t *NV: 20% by 2015

Kt NH: 23.8% in 2025 |

Bt MA: 15% by 2020
+ 1% annual increase
Class | Renewables)

IRI: 16% by 2020 |

£
[CT: 23% by 2020 |

1t OH: 25%** by 2025

k£ NY: 24% by 2013 |

L: 25% by 2025
A: 20% by 2010 -

[t NJ: 22.5% by 2021 |

.!q
3 * MO: 15% by 2021 5

x PA: 18%** by 2020 |

——

't NC: 12.5% by 2021 (I0Us)

[t MD: 20% by 2022 |

it AZ: 15% by 2025

10% by 2018 (co-ops & munis)

[t *DE: 20% by 2019 |

" NM: 20% by 2020 (IOUs)

1) [t DC: 20% by 2020 |

10% by 2020 (co-ops)

[VA: 12% by 2022 |

[HI: 20% by 2020 | TX: 5,880 MW by 2015

@ Solar hot water eligible
¥t Minimum solar or customer-sited RE requirement

* Increased credit for solar or customer-sited RE

** Includes separate tier of non-renewable “alternative” energy resources

associatio

28 states have an RPS;
5 states have an RE goal

- State RPS
State Goal
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0Y

WA: double credit for DG
|NH: 0.3% solar electric by 2014

[MA: TBD by MA DOER |

‘j IMI: triple credit for solar
NY: 0.1542% customer-sited by 2013

NV: 1% solar by 2015;
2.4 to 2.45 multiplier for PV ]
v O: 0.8% solar electri
e Ey Bl CISOISICICCIIC [NJ: 2.12% solar electric by 2021 |
s
oEREELEEEY OH*: 0.5% solar [[PA: 0.5% solar PV by 2020 |
T T T T by 2025
UT: 2.4 multiplier DE: 2.005% solar PV by 2019;
or solar triple credit for PV
0O: 0.3% solar electric
by 2021 [MD: 2% solar electric in 2022 |
NC: 0.2% solar DC: 0.4% solar by 2020;
(AZ: 4.5% DG by 2025 by 2018 1.1 multiplier for solar
INM: 4% solar electric by 2020
0.6% DG by 2015
TX: double credit for non-wind - State RPS with solar/DG provision
non-wind goal: 500 MW) 2

Solar water heating counts towards
‘ solar set-aside

DG: Distributed Generation * [t is unclear if solar water heating is eligible for OH's solar carve-out.



* Currently PV is
financially
competitive where
there is some
combination of high
electricity prices,
excellent sunshine
and/or state/local
Incentives

T Electric Price Difference (cents/kWh)
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Attractive in about
250 of 1,000 largest
utilities, which

provide ~37% of U.S.

residential electricity
sales.

85% of sales (in
nearly 870 utilities)
are projected to have
a price difference of
less than 5 ¢/kWh
between PV and grid
electricity.

In large areas, PV is
cheaper than grid
electricity
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Attractive in about 450 of
1,000 largest utilities,
which provide ~50% of
U.S. residential electricity
sales.

91% of sales (in nearly
950 utilities) are projected
to have a price difference
of less than 5 ¢/kWh
between PV and grid
electricity.

In most high population
areas, PV is cheaper than
grid electricity
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1. Calfomia 69.5 88.8 2B% 58% 1
2. New Jersay 17.9 16.4 - 8% 11% 2
3. Nevada 3.2 14.7 365% 10% 3
4. Colorado 1.0 12.5 1178% Yo 7
5. New York 3.0 43 45% % 4
6. Arizona 2.1 28 30% 2% 5
7. Hawaii 0.7 2.4 236% 2% 3
8. Connecticut 0.7 1.8 174% ¥ 10
9. Massachusetts 15 1.4 -5% <1% 6
10. Oregon 0.5 1.1 1129% <1% 11
All Other States 3.2 5.6 75% g

Total 103.2 161.9 45%

Takde 1: TOP TEM STATES

Ranked by Grid-Connected Photovoltaic Capacity Installed in 2007 (MW,./fyr)

Source: IREC
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Fig. 1- Capacity of Annual LS. Photovoltaic Installations {1998-2007)
Off-Grid Data from PY Energy Systems
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Cumulative New U.S. Solar Installations from 2009 to 2016 (MW)

35,000 -
30,000 -

25,000 ~

m——— Current ITC

"""" Reduced ITC

[

=

o

=

"_\'u

e
|

Installations 2009-2016

Cumulative New U.S. Solar

28,000-MW

9 000-MW

2009 2010 2011 2012 2013 2014 2015

Notes:

1. PV market converted from MWDC to MWAC using an 84% de-rate.

2. Solar Water Heating market data converted from area to energy using a conversion factor of 0.7 m2/kWth.
3. CSP is represented in MWAC.

4. Data does not include solar installations prior to 2009. SOU rce: Navigant

2016



Cumulative New U.S. Solar Installations in 2016

30,000
25,000
20,000
15,000

10,000
5,000 I
o L mmm

SHW Off-Grid PV Grid PV Total

Megawatts

(approximations)

Source: Navigant Consulting
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Utility Type Site MwW Timeframe
Duke Energy - NC Centralized PV TBD 21.5 end of 2010
Duke Energy - OH Centralized PV TBD 12.35 2012
Florida Power & Light Centralized PV Utility (48 2009
Florida Power & Light Centralized PV Utility 10 2010
Sempra Generation Centralized PV Deweloper 10 end of 2008
FL Municipal Power Auth. Centralized PV TBD 10 end of 2009
Xcel Energy Centralized PV Deweloper 8 2007
Nevada Power Centralized PV Customer 14 2007
CPS Energy Centralized PV Developer 100 end of 2010
Arizona Public Senice Centralized PV Customer 125 2009-2013
Pacific Gas & Electric Centralized PV Developer 550 2011-2013
Pacific Gas & Electric Centralized PV Deweloper 250 2010-2012
Pacific Gas & Electric Centralized PV Utility 5 2009
Pacific Gas & Electric Centralized PV Utility 2 2009
Portland General Electric Centralized PV | Government 0.104 2009
Southern California Edison Distributed PV Customer 250 2008-2012
Duke Energy - NC Distributed PV Customer 20 TBD
Long Island Power Distributed PV Customer 50 2009-2011
San Diego Gas & Electric Distributed PV Customer 80 TBD
Total 1543




Mw State Technology Date Notes
SEGS 354 CA Trough 80’s & 90’s 9 phases
Saguaro 1 AZ Trough 2006
NV Solar 1 64 NV Trough 2007
SCE 500 CA Sterling 2012 350 MW expansion
SDG&E 300 CA Sterling 2012 500 MW expansion
PG&E 554 CA Trough 2011
PG&E 500 CA Tower 2010
PG&E 177 CA CLFR 2010
APS 280 AZ Trough 2011
SW CSP 250 AZ TBD TBD APS et al.
NM CSP 50+ NM TBD TBD PNM et al.
FPL 300 CA/FL CLFR TBD 10 MW (FL)
Total 419/ 2911

Bold - installed Source: Morse Associates, SEPA, EPRI



Tom Nicholas
Regional Director
Solar Electric Power Association

tnicholas@solarelectricpower.org
219-508-2349
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