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i SEPA About SEPA

solar electric power association

A Formed in 1992 as the
Utility Photovoltaic
Group

A Educational nosprofit
organization

A Provides unbiased solar
Information, services and
events with a utility focus
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..... i SEPA Agenda

solar electric power association

A Background on utility markets
A 2010 Trends
I Rapid growth and expansion
I Centralized project growth
I Utility ownership growth
A Nearfuture trends
I Construction boom in latter half of 2011
I Mid-sized centralized PV project sweet spot
I Solar technology shift from CSP to PV
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..... i SEPA Evolving Solar Markets

solar electric power association

A Three market stages:
1. Customerdriven: customer owned, net metered
2. Industrydriven: thirdparty owned, net metered

3. Utility-driven markets:

AUtilities are starting to create demand in the market
place

A As solar markets evolve and change, new opportunities fa
expansion result
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s SEPA Utility Solar Engagement

solar electric power association

wNo Activity

wResearch and Development

wManaging Customers

wFacilitating Customers

wUtility Procurement

wDeveloping Utility Solar Business Mod}els
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s SEPA Why?

A Customer interest

A Utility interest

A Decisionmaker interest

A Policy goal or requirement

A Changing solar market conditions
A Longterm planning
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% GEPA SEPA Utility Solar Ranking:

s SO Survey and Report

A General

I Comparingutility solar portfolios
across the U.S.

i ACNASYRfe&é¢ 0O2YL
national, regional and utility level SEPA

I A key way to examine emerging O
utility trends T P

A 2010 Report I! O

i Fourth annual report, issued June
9 on 2010 data

I Total of 230 utilities participated,
an increase of 61% from 2009

I Survey captured 99% of the
annual and 96% of the cumulative
national solar market :

UTILITY SOLAR RANKINGS

2010

o
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ssass
sclar electric power association
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s SEPA H M Ra
s e Growth/Expansion

Utility Solar Electric Markets Continue to Expand Rapidly
Across the U.S.

A 100+% growth from 347 My¥in 2009 to 779 MV\-in
2010

A 63% of new capacity came from utilities outside of
California

A Seven of the Top 10 Solar Megawatt utilities were from
outside of California; four from the Eastern region

A All Top10 Megawatt Utilities integrated 20MW,in
their portfolios, versus four in 2009
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e Megawatts

B A pisterergy Company
] Generation and Transmission
Pacific Gas and ﬁ?ssociatiorjl, Inc. ] - - 9 22.9 MW
: & Electr’c company A Touchstone Energy’ Cooperative

157.3 MW
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i1 SEPA Centralized Project Growth

solar electric power association

Large Solar Projects

A Eight centralized projects > 10 M\otaling 226 MW
Installed (vs. two and 46 M)}¥in 2009)¢ 29% of market by
capacity

A Largest PV project in the U&48 MW, -Copper
Mountain (PG&E)

A Largest CSP project in the U.S. in ~20 ye@BMW, -
Martin Hybrid (FP&L)
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g SEPA Largest Projects of 2010

Florida Power & Light
75 MW-ac Martin Hybrid
CSP Project (FL)

(Courtesy: Florida Power & Light)

Pacific Gas & Electric
48 MW-ac Copper
Mountain PV Project (NV)

(Courtesy: Sempra Generation)
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solar electric power association

Largest Projects of 2010

2010 Largest Solar Projects

Owner/ Offtaker

1 Martin Solar Center 75 MW CSP  Florida Power & Light (FL)

2 Copper Mountain 48 MW PV Pacific Gas & Electric (CA)

3 Cimarron 1 Solar 30 MW PV Tri-State G&T (CO)

4 Greater Sandhill 16 MW PV Xcel Energy-CO (CO)

5 Blue Wing Solar 14.5 MW PV CPS Energy (TX)

6 Jacksonville PV 12 MW PV JEA (FL)
Davidson (Phase 2) PV Duke Energy Carolinas

(NC)
7 Wyandot Solar 10.1 MW PV Ohio Power-AEP (OH)
Farm

8 Space Coast Solar 10 MW PV Florida Power & Light (FL)

9 Exelon City Solar 8 MW PV Exelon (IL)

10 CalRENEW-1 5 MW PV Pacific Gas & Electric (CA)
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solar electric power association

Utility Ownership

A 30 utilities reported
owning 140 MW/-C
18% of market by
capacity (vs. ~30 MYV
and 9% in 2009)

= 'L;'

(Courtsy: National Grid)

(Courtesy: Public Service
Electric and Gas)
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i} SEPA Utility Ownership

solar electric power association

Issues that pull utilities towards Issues that push utilities away from
ownership ownership
Favorable regulatory approval Policies prohibiting or limiting utility
environment ownership

Capital asset return on investment  Unfavorable regulatory approval
environment

Federal investment tax credit Lack of tax appetite
Declining cost of PV technologies Investment tax credit normalization (for
|OUs only)

Less contract debt (e.g. imputed debt Real or perceived technology risk
Reduced RPS compliance risk from Construction cost risk

third-party common issue areas

Future cost of PPA replacement Construction schedule risk
Project flexibility Operational risks

Control and integration
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7 SEPA Utility Solar Portfolio

solar electric power association Var I a.tl O n S

Utility Portfolios Reveal Different Market Dynamics and Procurement
Strategies

A Solar portfolios vary like investment portfolios with different
amounts of stocks, bonds, and cash.

A Variations:
A Technology: PV and CSP
A SizeDistributed and Centralized
A Ownership: Customer, Thiphrty, Utility

A Driven by different state policies, utility preferences, solar
resources, electricity prices, incentives, etc
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i SEPA Utility Portfolios

solar electric power association

Southern California Edison (C.

Pacific Gas & Electric (C.

Public Service Electric & Gas Co. ( w Customer/ThirdParty
Florida Power & Light Co. (F sy Distributed PV
m Third-Party Centralized
NV Energy (NV PV
San Diego Gas & Electric (C " 'Cl;rglrjd-Party Centralized
Xcel EnergfO (CO) Utility-Owned PV

Arizona Public Service (A 1 . Utility-Owned CSF

Jersey Central Power & Light (N
Atlantic City Electric Co. (N

0% 25% 50% /5% 100%
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i SEPA

SEPA Solar Data anc

o SN Mapping Tool

A

T> T

Tool tracks centralized solar projects
greater than 5 MW

T Completed Solar Data & Mapping Tool

T Planned
A Must haveofftaker

Divided by technology type
I PV (Photovoltaic) e

i CSP (Concentrating Solar —
Power) i -
Cugyle i

Gul n
4 - Meami
III SW H (S O | ar Wate r H e a.ti n g) s = % Mt Displaying 66 results for thé _‘;I_;r,‘.aliﬁﬁiii?;ﬂ;gﬁnﬁ?&h‘we& m“e — IN‘EGI‘ T
Includes Downloadable database AR

Home = Soiar Tools > Solar Data and Mapping Tool

+ GHO EXPLANATION

n
Please select your display @ -—ge;,ﬁ', Spakane N TN
filters helow by ahota /\

Mapping Options
(ECompleted Solar Projects
CSolar Project Announcements

lame Tech. Size . Purchasing Utility/Service Territory  Purchasing Structure Scale State  Date
e Enet orp. SAH 34 42 WNE Energies Customer Fuel Offset (Gas)| Distributed W1 1986

SWH 124t Guestar Gas Customer Fuel Offset (Gas) | Distributed ut 2010

ache orrectional Facilil
D OW n O a a e g ra p S l I l e I I l e rS Johnson Controls Corporate HQ SIAH 1088 WYE Enerijies Customer Fuel Offzet (Gas)  Distributed Al 2010

(Bgu”ar}erl%/ Cengaliz)ed Solar Projects http://tinyurl.com/ycdlzw6
ulietin (members
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Bl SEPA Announced Projects

solar electric power association

Large Solar Project Announcements by Year i SEPA

A Total Project - w  w2ETR

55

Announcements: 228 - -
A Total Capacity: 18 - .

Capacity: 11.4 GW
Average Size: 54 MW

500~

40
GW 2000 35 B csP
MW 30 Count M PV
1500 5 B Count
1000 20
15
500 10
Top Ten Purchasing Utilities by Cumulative System Sizes L SEPA 3
5500 75 s secrpoversncmsn 0 501 2012 2013 2014 2015 2016 2018 °
5000- 70 A Year
65
4500 o CSP
o > A Count: 32
3500 . .
- T A Capacity: 6.5 GW
MW o - A Average Size: 237 MW
30
200 2 A PV
1500
2 A Count: 196
1000 A

0 . ==
PG4E SCE SDG&E NV APS CPS LADWP SCPPA TBD  TEP Other Ut
Utility
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L
% SEPA Completed Projects So Far ir

-

solar electric power association H .,-I M M

Sun City Project NRG Solar/Eurus Energy America 20 Pacific Gas and Electric Company

Sand Drag Solar Project NRG Solar/Eurus Energy America PV CA 19Pacific Gas and Electric Company

Dover SUN Park LS Power Group PV DE 10Dover City of DE

SanJoaquinValley SolaPlant Southern California Edison Co. PV CA 6.7Southern California Edison Co.

Avenal Park Solar Project ~ NRG Solar/Eurus Energy America PV CA 6 Pacific Gas and Electric Company

USAF Solar Plant SunPower Corporation PV (6{0) 6 Colorado Springs Utilities

t2eacewe] a Constellation Energy PV NJ 54¢2¢éa¢we] a

RV CSU Power FotowatioRenewable Ventures Inc. PV CcoO 5.2Colorado State University

Hatch Solar Project NextEraEnergy Resources LLC CPV NM 5.1El Paso Electric Company

Los Lunas Sol&nergyCenter Public Service Company of New MexiPV NM 5Public Service Company of New Mexi
Total 88.4

e

Left to Right: LokunasSolar Energy CentePSCofNy ¢ 2 & a ¢ Sokar Piject Helplng Utilities Make Smart Solar Decision@
(¢ 2 & a ¢,wié Forge Academy in Colorado Springs (SunPower)



e
7 SEPA Under Construction with

-----

e I P 2011 Completion

A Total projects under
construction: 42

I Cumulative Capacity: 3.7 G
A Expected Completion in
2011: 3324 under Construction)

I Cumulative Capacity: 430 MWebberville Solar Project Construction
(342 MW Under construction) (Courtesy of Austin Energy)
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Capacity (MW)
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. SEPA 2011 Added Capacity By
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solar electric power association U tl I Ity
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Pacific GasXcel Energy Arizona Long Island Public Austin El Paso Salt River Southern  Florida
and Electric Public Power Service Energy Electric Project California  Power
Company Service  Authority Company of Company Edison Co.Corporation
Company Colorado
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7 SEPA Geographic Representation

....

i of Projects

NY: 32 MW
_ ! NJ: 50 MW

CA DE: 10 MW

92 MW
- AZ NM NC: 6 MW
64 MW

84 MW
TX

L 30 MW
@
~ o FL: 16 MW
.\ HI: 5.5 MW
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..... i SEPA Impending Deadlines

solar electric power association

A 1603 Cash Grant

I Construction must commence by Decembeft31
2011

14,595 solar projects
$1.145 billion
/07 MW capacity

Expect to see a lot of projects to be commence
construction in the 3 and 4" quarter of 2011

I What will happen after the expiration of 1603?

http://www.treasury.gov/initiatives/recovery/Documents/Overview.pdf
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i SEPA Impending Deadlines

solar electric power association

A 1705 Loan Guarantees

I Commence construction on
or before September 30, 2011

I 14 Solar Projects

A 3 have commenced
construction

I 280 MW Solana CSP Project in
AZ (2013)

I 290 MW Agua Caliente PV
Project in AZ (2014)

I 383 MWIvanpahCSP Project

_—

in CA (2013)
I EXxpect to see the ﬂurl’y of Construction ofvanpahCSP Project
construction in 3' of 2011 to (Courtesy oBrightsourcg

meet construction deadline
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e
7 SEPA Centralized Solar Projects

\\\\\

s SO Technology Shift

A Many CSP projects being converted to PV
A Reasons for Switch
i Falling $/W of PV over CSP

I Staged approach of PV makes financing and planning
easier

I Siting and permitting
I Potentially less opposition
I Water usage
A 500 MW of 1 GW Blythe project being converted to PV
I Will lose loan guarantee
A 3 GW of CSP converted to PV (GTM)

Helping Utilities Make Smart Solar Decisions



i SEPA Capacity Sweet Spot

solar electric power association

A Short term outlook, smaller centralized solar
projects 530 MW facilities

Largest PV facility in the U.S. was built last
year: 48 MW Copper Mountain Facility

A
A Largest PV facility completed this year: 20 M
Sun City Facility ros
A Expected largest PV facility this year is the 32
MW Long Island Solar Project
A Advantages of Miize Projects
I Smaller land requirements e
I QUICK?F turr_1aro_und 45 MW Avenal Solar Facility
I Less financial risk (Courtesy of Eurus Energy)

A Expect to see larger projects coming online in
2-3 years due to longer construction timelines
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4. SEPA Conclusions

A Utility Solar Electric Markets Continue to Expand
Rapidly Across the U.S.

A Increased Utility Involvement

A Growth of Centralized Solar Projects

A Construction boom in latter half of 2011

A Mid-size centralized PV projects sweet spot
A Solar Technology Shift from CSP to PV
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i SEPA

Becky Campbelbcampbell@solarelectricpower.org

Bart Krishnamoorthybkrishnamoorthy@solarelectricpower.org
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