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AGENDA

U  Empire Southwest / Empire Renewable Energy

u  Solar
- History
- Major Components

- Technologies and Installations

U Market Characteristics

U Economics

- Federal and State
- Utility Incentives

- Cash Flow (2011 vs 2012)

U Case Studies

- Empire Southwest

- Cowley Industrial Park
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DISTRIBUTED GENERATION SOLUTIONS- SINCE 1950
E2mpPiRe

—POWER SYSTEMS

Direct Current Electricity
Alternating Current Electricity

Jvial 15 all auulituvlial

source of Electrical
Power




EmMPIRE
EMPIRE AND OUR RENEWABLE HISTORY

U LANDFILL GAS
U BIO GAS

U WASTE WATER
U SOLAR

- Over 10MW of Commercial Installations

- Building on 60 years experience in |4 -

distributive power generation!




HOW SOLAR (PV) WORKS
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BRIEF HISTORY OF SOLAR ELECTRIC POWER
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u 1839 : Becquerel discovers the PV effect
U 1883 : First solar cell built by Charles Fritt
(1% efficiency)

U 1946 : Russel Ohl discovers/explains the
functioning of modern PV cells (the P - N-

SIMPLE AND EFFICIENT—The Bell Solar Battery is made of thin, specially treated strips of silicon, an ingre-
dicnt of common sand. It nceds no fuel other than the light from the sun itself. Since it has no moving
parts and nothing is consumed or destroyed, the Bell Solar Battery should theorctically last indcfinitcly.

Junction)

New Bell Solar Battery Converts Sun’s Rays Into Electricity

U 1954 : Bell laboratories develop first

Bell Teleph Lab ies d Though much development remains to be

modern solar cell

new device for using power from the sun

Scientists have long reached for the secret of
the sun. For they have known that it sends us
da is contained in

nearly as much energy
all known reserves of coal, oil and uranium.

If this energy could be put to use there would
be enough to turn every wheel and light every
lamp that mankind would ever need.

Now the dream of the is closer to reali
zation. For out of the Bell Telephone Labora-
tories has come the Bell Solar Battery—a de-
vice to convert energy from the sun directly and
efficiently into usable amounts of electricity.

BELL TELEPHONE SYSTEM

done, this new battery gives a glimpse of future
progress in many ficlds. Its use with transistc
(also invented at Bell Laboratories) offers many
opportunitics for improvements and economies in
telephone service.

A small Bell Solar Battery has shown that
it can send voices over telephone wires and
operate low-power radio transmitters. Made to
cover a square yard, it can deliver enough power
from the sun to light an ordinary reading lamp.

Great benefits for telephone users and for all

mankind will come from this forward step in
harnessing the limitless power of the sun.
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TWO MAJOR TYPES OF PHOTOVOI TAICS
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U Crystalline Silicon

Approximately 80% of global market

Poly and mono types

- 13- 19% efficient

Relatively low degradation
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Preferred in US Commercial and Residential market(s)

U Thin Film

<20% of global market

Several variations

9- 13% efficient

Respond well in high ambient temperatures

Common in Utility Scale systems
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BASIC GRID- TIED PV SYSTEM

Service Entrance

Photovoltaic Modules
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point depends
on system size
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PV SOLAR DESIGN_ An integrated solution

u Slmple proceSS Direct Current Electricity

Alternating Current Electricity

Robust technology

Low maintenance/high

Solar Panels

warranty

Electrical Panel/
Inverter

To Utility Grid
Utility Meter
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FIXED SOLAR ARRAY



SINGLE AXIS TRACKING
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TWO AXIS TRACKING



MARKET
CHARACTERISTICS
&
ECONOMICS
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COST DRIVERS Panels significant portion of system

Installation
26%

6%
Mounting

Inverter

& Panel

Ul Inverter
B Mounting
B Installation
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MARKET CHARACTERISTICS INTERNATIONAL

U  Total PV installed Worldwide in 2010 reached a record high of 18.2 GW
i 139 % increase Y/Y
u  $82 Billion in global revenue (105% increase)

U 2010 Top Five Countries
U Germany (#1) Italy (#2) Czech Republic (#3)
U Japan (#4) United States (#5)

U  Top Five Represented 80% of global demand
U Orl14.5GW

U Japan (#4): 910 MW
U 101% growth over 2009

U United State (#5) 895 MW

U 96% growth over 2009

Total: 18.2 GW Source: Solarbuzz
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MARKET CHARACTERISTICS PRODUCTION AND FORECAST

U 2010 Solar Cell Production 20.5 GW Worldwide

- China and Taiwan build share - account for 59% of production

U Top 8 wafer mfg accounted for 45% global supply

U Thin film production 13.5% of total

U Next 5 years US fastest growing major market

Massachusetts

7%

MNew Mexico

3% Maryland
Mew lersey 2%

Califormnia
4995

Other States
11%

Arizona
12%

Source: Solarbuz

PV Market Size: Segmentation By Application (GW)
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Source: Solarbuzz
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2006 2007 2008 2009 2010
Off-grid 0.19 0.20 0.23 0.28 0.37
HOn-gnd 1.55 2.63 5.85 7.3l 11.36
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STATE REGULATION

U Renewable Portfolio Standard (RPS)

- Obligation on /nvestor owned electric supply companies to produce a specified
fraction of their electricity from renewable energy sources

Arizona contains a high solar potential
- Arizona Corporation Commission determines RPS

Constitutional and Statutory Authority
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U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

S NORTH CAROLINA
SOLAR CENTER

Database of State Incentives for Renewables & Effn:lency
INTERSTATE RENEWABLE ENERGY COUNCIL

RPS Policies

www.dsireusa.org  / April 2011

ME: 30% x 2000

_ VT: (1) RE meets any increase
0, * o
WA: 15% x 2020 MN- 25% x_ 2025 i retail sales x 2012 New RE: 10% x 2017
xcel 30% x 2020 (2) 20% RE & CHP x 2017 | NH: 23.8%x2025 |
MA: 22.1% x 2020

MT: 15% x 2015
OR: 25% x 2025 (large utilities )*

5% - 10% x 2025 (smaller utilities 7 B
e SD. 10% x 2015 §\N| : Varies by utility;
10% x 2015 statewide

y

MI: 10% & 1,100 MW {

x 2015* New RE: 15% x 2020
(+1% annually thereafter)

|RI: 16% x 2020 |
| CT: 23% x 2020 |

E

I NY: 29% x 2015

NV: 25% x 2025*
IA: 105 MW OH 25% x 2025 A [ PA: 3 A
e CO: 30% by 2020  (I0Us) ¥ . - V) R PA: ~ 18% x 2021
’ 10% by 2020 (co -ops & large munis)* IL: 25% x 2025 o WV 25% x 2025* A ‘ NJ: 22.5% x 2021 ‘
CA: 33% x 2020 ;, S KS: 20% x 2020 -a.'r VA: 15% x 2025* | MD: 20% x 2022 |
MO:_15% x 2021 |DE: 25% x 2026* |
NC: 12.5% x 2021  (IOUs) | DC: 20% x 2020 | a @:

AZ: 15% x 2025

NM: 20% x 2020 (IOUs )
10% x 2020 (co -ops
- W

TX: 5,880 MW x 2015
4

10% x 2018 (co -ops & munis)

(44

[HI. 40% x 2030 |

é

. Renewable portfolio standard
. Renewable portfolio goal
a Solar water heating eligible

Lt W/
=~ Minimum solar or customer-sited requirement

* Extra credit for solar or customer-sited renewables

lzl Includes non-renewable alternative resources



http://www.dsireusa.org/
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INCENTIVES_ TAX CREDITS/GRANTS

U FEDERAL:

) Tax credit: 30% of all costs, uncapped

or
‘ Grant: 30% of all costs, uncapped (in lieu of credit)
» Projects started or completed in 2011

U STATE OF ARIZONA:

mm)  10% of installed cost

Capped @ $25,000/building and $50,000/year

and

‘ Sale Tax Exemption on PV Systems (State and County)
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INCENTIVES_ UTILITY
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A UniSource Energy Company

U Up- Front Incentive (UFI)

- One time from $1.00 to $ 2.00/Watt - DC, with cap amounts - 20 year agreement
- Some Bid process (competitive)/ others application

- Suited for smaller systems 30kW or smaller

OR

U Production - Based Incentive (PBI)

- $/kWh produced ($.095/kWh to $.12/kWh)

- Upto 20 years or a cap thru: percentage of project costs, total payout

- Project costs - System, installation, financing costs (Prime+5%)
- Variations based upon size of system 30kW _ 2MW (generally not more than 300kW)

- Allocation organized in bidding process
Complicated documentation (application and credit purchase agreement)

The level of incentive payments/watt produced is bid down
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PERFORMANCE BASED INCENTIVE (PBI) EXAMPLE
1 year comparison

May 2011 April 2010
300 kW _ DC Turn- Key Photovoltaic System $1,238,000 $1,345,000
i Modules
Balance of System
Engineering/Design
Installation
First Year Rebates and Credits
SRP PBI ($.12 per kWh 20 yr/ $.214 per kWh 10yr ) $59,400 $105,900
Federal Tax Credit (Grant until end of 2011) $371,400 $403,500
Arizona Tax Credit $ 25,000 $25,000
TOTAL OUT- OF- POCKET AFTER FIRST YEAR $782,200 810,600
Estimated First Year Energy Production 495,000 kwWh 495,000 kWh
Estimated 20 Year Energy Production 9,448,000 kWh 9,448,000 kWh
Estimated 20 Year Energy Savings $1,323,000
$1,323,000
Estimated 20/ 10 Year PBI Income $1,130,000
$1,034,000

Return 19% 22%
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25- Year Cash Flow Worksheet



../../25year Payback.xls
../../25year Payback.xls
../../25year Payback.xls
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2011 VS 2012 AND BEYOND

2011 2012

U 30% Tax Grant U 30% ITC Only

U Operating Leases and Non - - Grant Expires 12/31/11
Profits U PPA/SSAs for Non - Profits

U 100% Bonus Depreciation U Accelerated Depreciation

Only
Expect modest module price

xEEUEUI OO0@dl Odvtuv™ ™~

Incentive levels will continue to
erode.



emriRe [T

TYPES OF FINANCING

U Traditional Financing

U Capital Lease
- On Balance Sheet
- Requires a strong tax appetite to efficiently utilize tax attributes

- Predetermined bargain or $1 buyout at end of the lease term

U Operating Lease
- Off Balance Sheet
- Provides mechanism to realize benefit of the tax attributes

- Fair market value (FMV) buyout at the end of the lease term

U Power Purchase Agreement (aka Solar Service Agreement)
- Separate entity owns, operates and maintains the system
- Sells power to site host

- Long- term per kWh contracts



CASE STUDIES
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i AR PHOENIX METAL TRADING, INC.
f/\.‘i;}_.t . Leaders in the Scrap Metal Recycling industry since 1989
PMVITR
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U Industry Leader in recycling - Leader in
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environmental concerns

U Limit exposure to rising utility costs
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tomorrow

U 4 month completion - relatively short period of

time

centives
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SYSTEM SPECIFICATIONS
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308 Kyocera KD 225 GX modules

11 SMA SB 5000 US inverters

New Service Entrance (Access for APS)
115,000 KWh per year in production

All labor and engineering Arizona based
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U Over 900kW at four locations in Arizona

U Three utility districts

U Mix between ground and roof mount installations
U All locations Empire owned (not leased)

U Estimated return over 20 - years

High teens to mid/low twenties

U Systems designed and installed by Empire

2% KYOCERG
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U Empire Precision Machine _ Mesa, Arizona

- 300kW- Kyocera KD215

Rooftop, Existing Parking Structures, SolarWing
SRP Territory, Performance Based Incentive
U Empire Prescott Branch _ Prescott, Arizona

- 100kW- SunPower SER- 228
Rooftop

APS Territory, Performance Based Incentive

e R,

" emPIRE
USED PARTS
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U Empire Kingman Branch _ Kingman, Arizona

- 230kW- Kyocera KD235

Rooftop

Unisource (TEP) Territory, Performance Based Incentive

U Empire Rental Campus _ Apache Junction, Arizona

- 300kW- SunPower SPR- 305
Rooftop, Ground mount

SRP Territory, Performance Based Incentive




