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SEPA Sampling of Members
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e >1,000 members in total

e 420 utility members
— 90%+ of all U.S. installed solar capacity
— 49% of all U.S. electricity customers
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i.# SEPA U.S. - Unrealized Solar Potential
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Germany: ~7.5 GW in 2011
Sources: Solar Resource Availability: NREL, PV Capacity Additions: SEPA
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Technology Overview

e  Concentrating Solar (CSP)
v Linear Concentrator Systems
v Dish/Engine Systems
v' Power Tower Systems
v' Parabolic-trough systems

APS' Saguaro Power Plant, about
30 miles north of Tucson.

Sierra SunTower, eSolar,
Southern California
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e  Photovoltaic (PV)
v’ Silicon
v" Polycrystalline thin films
v" Single crystalline thin film
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i SEPA

Rene W@ble Portfolio Standard Policies

solar electric POWTHASHEF

PDistributed Generation Provisions

WA: double credit for DG www.dsireusa.org / Firuary ilS
: ‘ '\ ¥ NH: 0.3% solar- i
electric x 2014 :
2 T —
OR: 20 MW solar PV x 2020; [

MI: triple credit for

double credit for PV

n CO: 3.0% DG x 2020

A . IL: 1.5% PV x 2025
':.[_, 1.5% customer-sited x 2020 0.25% DG by 2025

NV: 1.5% solar x 2025;
2.4 - 2.45 multiplier for PV

UT: 2.4 multiplier

for solar-electric

solar- i '- b
J.5%0 solal
WV var IGH'S
MO: 0.3% solar- -
A - electric x 2021
Ay NM: 49 solar-electric x 2020

an

Y
AN

m-:.- '
MA 400 Mw PV x 2020

' NY: 0.4002% customer- &
sited x 2015

NJ: 4.1% solar-
electric x 2028

- || PA: 0.5% PV x 2021 |

DE: 3.5% PV x 2026; .l.
triple credit for PV

[MD: 2% solar x 2020 | &
[DC: 2.5% solarx 2023 | (§

rtS

TX: double credit for non-wind
D (non-wind goal: 500 MW)

0.6% DG x 2020 NC: 0.2% solar
x 2018
AZ: 4.5% DG x 2025
-Q

. Ranewabla portfolio standard with solar / distributad genaration (DG) provision ”
. Renawable portfolio goal with solar / DG provision

_'_ Dalawara allows cartain fusl call systams to

& Solar water heating counts toward solar / DG provision qualify for the PV carve-out

16 states.+
Washington DC have
Renewable Portfolio
Standards with Solar

and/or Distributed
Generation provisions
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SEPA U.S. Market Growth
so|a.r electric power association IVI e ga Wa tt S 'AC

Megawatts (AC) Top Utilities (2011):
PG&E (CA) — 288 MW-ac
PSEG (NJ) — 181 MW-ac

2500 : SCE (CA) — 139 MW:-ac
® Commercial ACE (NJ) — 61 MW-ac
2000 M Residential
1500 Top States (2012):
California (Utility)
1000 New Jersey (Commercial)
500 Arizona (Utility)
0 Nevada (Utility)

Massachusetts (Commercial)

2010 2011 2012 (e)

Cumulative 2012 (e):

6200 MW-ac
Source: 2010 & 2011 - SEPA; 2012 estimate — GTM Research
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i SEPA Regional Growth
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2008 2011

Central, 3.0
iy Eastern, Certral,
10.9 MW 74 7MW

Source: Solar Electric Power Association, 2011 SEPA Utility Solar Rankings
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i i SEPA 2013 and Beyond
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Tracking | Tracking | Tracking | Fixed | Tracking | Tracking | Tracking | Fixed | Tracking
2009 2010 2011 2012 2012 2013 2014 2015 2015
= Total - Commerdal| 4.90 4.30 3.60 3.7 3.30 3.10 3.00 2.85 2.85
Total - Utility 3.55 3.35 3.25 248 2.60 2.40 2.35 215 2.20
B Module 1.40 1.30 1.25 0.83 0.50 Q.75 0.70 0.70 0.65
B Inverter 0.30 0.30 0.25 0.1e 015 0.15 0.15 015 015
W Racking & BOS 0.90 0.20 0.20 0.70 0.85 0.580 0.580 0.60 0.75
W Labor 0.45 0.40 0.40 0.40 0.40 0.35 0.35 0.35 0.35
OMargin & OH 0.50 0.45 0.45 0.37 0.40 0.35 0.35 0.35 0.30
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i SEPA Solar Market Drivers
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1. Renewable Requirements & Goals
2. Economic development interests
3. Lower solar costs

4. Customer solar interests

5. Competition for customers
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e
SEPA Installed Cost 2010-2012
acacnci s (Q1 Data Only)

Q2 2012 Price Leaders:

Solar Pricing Residential: $4.32 (TX)
(S/watt-dc) Commercial: $3.80 (NJ)
$6.00 w2011 5-10% decline Q1 to Q2
Where can it go?
$4.00 If Germany is an indicator:
Residential: < S3
$2.00 Commercial: < $2
s Utility: < $1.50

Residential Commercial  Utility

Source: GTM Research

Helping Utilities Make Smart Solar Decisions 13



-.w
'L L L 1Y
07 TRy
" L 1]
..\ J.'

i SEPA Residential Solar
solar o power associaton 5kW: US vs. Germany

$35,000
$30,000
$25,000
$20,000 [ | Impl.ied soft-BoS +
profit
m Other Hardware
$15,000
M Inverter
$10,000
B Module
$5,000
S0 ,

us Germany

Data courtesy of LBNL: Seel, Barbose, & Wiser, “Why are Residential PV Prices in Germany So Much Lower Than in the
United States,” September, 2012
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Time to Installation

-~z 100 days

from inception to completion

e & ClAYS

Today

from inception to completion

Powere: d by

%//H SunShot Photon Magazine

U.S. Department of Energy



The Permitting Process: Challenges

Local permitting processes add on average

to the installation cost of residential PV

owered by
Shot Source: SunRun
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7% SEPA Third Party Ownership

" Leasing and PPA Models Increase Domination

d
o
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100%

80%

T0%
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50%

40%

Percert of nstallations

0%
20%
10%

0%
a1 2010 Q2 2010 Q3 2010 Q4 2010 a1 2011 Q2 2011 Q3 2011 Q4 2011 Q1 2012 Q2 2012 Q3 2012

Colorado — assachusetls

Q3 Q1 Q2
2011 '1011 2012 2012

— Califomia Arizona

Q1 Q2 Q3 Q4 Q1
2010 | 2010 | 2010 | 2010 | 2011

Califormia 188% | 20.7% 235%  22.1% | 357% | 449% | 42.6% | 536.7% 644% T733% T44%
Arizona 143% @ 14.9% 12.5% 18.4%  274%  370% 553% 65.8% 7T788% 86.1% 913%
Colorado - 7.8% 219% 31.7%  469%  612% 50.5% @ 57.1%  803%  T77.7%  80.6%
Massachusetts - - - - 202% 172% 22.4% 265% 352% 46.1%  57.7%

Source: GTM Research
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i SEPA National Rankings
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2011 SEPA Utility Solar Rankings
11 Annual National Rankings - Solar Megawatts

1 Pacific Gas & Electric (CA) 287.7
2 Public Service Electric & Gas Co. (NJ)
3 Arizona Public Service (APS) (AZ)
4 Southern California Edison (CA)
5 Atlantic City Electric (NJ)
6 Jersey Central Power & Light (NJ)
7 Sacramento Municipal Utility District (CA)
8 Xcel Energy (CO)
9 Longlsland Power Authority (NY)

10 Southwestern Public Service (NM)

Source: Solar Electric Power Association, 2011 SEPA Utility Solar Rankings
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National Rankings

11

8

9

10

10

NR

162

89

11

84

9

15

22

2

3

2011 SEPA Utility Solar Rankings
Annual National Rankings — Watts-per-Customer

Vineland Municipal Electric Utility (NJ)

Blue Ridge Mt Electric Membership Corp (GA)
Fayetteville Public Utilities (TN)

Arizona Public Service (APS) (AZ)
Southwestern Public Service (NM)

Atlantic City Electric (NJ)

Maui Electric Company (HlI)

Sacramento Municipal Utility District (CA)
Public Service Electric & Gas Co. (NJ)

Hawaiian Electric Company, Inc. (HI)

768.5

192.4

147.6

128.7

115.5

114.5

100.2

88.5

85.7

82.9

Source: Solar Electric Power Association, 2011 SEPA Utility Solar Rankings
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e
5 GEPA National Rankings

so;:s\:-eleotric power association CU m U Iative - IVI ega WattS
‘11 ‘10 Utility MW,
1 2 Pacific Gas & Electric (CA) 762
2 1 Southern California Edison (CA) 741
3 3 Public Service Elec. & Gas (NJ) 299
4 8  Arizona Public Service - APS (AZ) 198
5 7 Xcel Energy (CO) 136
6 4 Florida Power & Light Co. (FL) 122
7 6 San Diego Gas & Electric Co. (CA) 121
8 5 NV Energy (NV) 108
9 9 Jersey Central Power & Light (NJ) 104
10 10  Atlantic City Electric (NJ) 99
Other Utilities 948
Total 3638
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£ GEPA National Rankings

Ty
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soleroelioio power assodation Cumulative — Watts-per-Customers
‘11 ‘10 Utility Watts 5
1 NR  Vineland Municipal Electric (NJ) 991
2 5  Maui Electric Co. (HI) 209
3 66 Blue Ridge Mountain EMC (GA) 195
4 11  Atlantic City Electric (NJ) 185
5 2  Kauai Island Utility Co-op (HI) 179
6 18  Arizona Public Service - APS (A2) 176
7 1  Southern California Edison (CA) 152
8 117 Fayetteville Public Utilities (TN) 150
9 9  Hawaiian Electric Co. (HI) 149
10 6  Pacific Gas & Electric (CA) 146
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SEPA Largest Projects - Annual

Project
Mesquite Solar |

Long Island Solar Farm (LISF)
Webberville Solar

Stillwater Solar Plant

aa ~ W N P

Copper Crossing Solar Ranch
Roadrunner Solar Project
Stroud Solar Station

Sun City Project

6 Sand Drag Solar Project

7  Pilesgrove Solar Project

8 Paloma Solar Plant
Cotton Center Solar

9 Bagdad Solar Plant
Five Points Solar Station
West Side Solar Station

10 Carlsbad Regional Airport

MW
37.5

32

30
24
20

19
18
17

15

11

Tech.

PV
PV

PV
PV
PV

PV
PV
PV

PV

PV

Purchasing Utility
Pacific Gas and Electric (CA)

Long Island Power Authority (NY)
Austin Energy (TX)

Sierra Pacific Power (NV)

Salt River Project (AZ)

El Paso Electric (TX)

Pacific Gas and Electric (CA)!
Pacific Gas and Electric (CA)
Pacific Gas and Electric (CA)

Atlantic City Electric (NJ)

Arizona Public Service (AZ)!
Arizona Public Service (AZ)!
Arizona Public Service (AZ)
Pacific Gas and Electric (CA)!
Pacific Gas and Electric (CA)!
Xcel Energy NM (NM)

The purchasing utility is also the project owner.
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i SEPA Consumer Solar Options
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High

Self-Ownership

Economic Value

Low

Less Active .. More Active
Market Conditions
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i SEPA Focus: Community Solar
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e One or more utility-managed photovoltaic projects from
which customers can benefit from a fractional share of the

electricity output

e The utility takes on risk for the customer (cost, maintenance,
performance, etc) in exchange for enhancing utility and
customer value:

Utility Value Customer Value
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