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DISTRIBUTED GENERATION SOLUTIONS -  SINCE 1950 

Solar is an additional  
source of Electrical 
Power 



EMPIRE AND OUR RENEWABLE HISTORY 

ü LANDFILL GAS 

ü BIO GAS 

ü WASTE WATER 

ü SOLAR 

- Over 10MW of Commercial Installations  

  

       Building on 60 years experience in  

    distributive power generation!  



HOW SOLAR (PV) WORKS 



BRIEF HISTORY OF SOLAR ELECTRIC POWER 

ü 1839 :  Becquerel discovers the PV effect  

ü 1883 :  First solar cell built by Charles Fritt 

(1% efficiency)  

ü 1946 :  Russel Ohl discovers/explains the 

functioning of modern PV cells (the P - N-

Junction)  

ü 1954 :  Bell laboratories develop first 

modern solar cell  

 



TWO MAJOR TYPES OF PHOTOVOLTAICS 

ü Crystalline Silicon  

- Approximately 80% of global market  

- Poly and mono types  

- 13- 19% efficient  

- Relatively low degradation  

- Preferred in US Commercial and Residential market(s)  

ü Thin Film  

- <20% of global market  

- Several variations  

- 9- 13% efficient  

- Respond well in high ambient temperatures  

- Common in Utility Scale systems  

 



BASIC GRID- TIED PV SYSTEM 
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PV SOLAR DESIGN ˾  An integrated solution  

ü Simple process  

ü Robust technology  

ü Low maintenance/high 

warranty 

 

 

 



FIXED SOLAR ARRAY 



SINGLE AXIS TRACKING 
 



TWO AXIS TRACKING 



MARKET 
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MARKET CHARACTERISTICS -  INTERNATIONAL 

ü Total PV installed Worldwide in 2010  reached a record high of  18.2 GW  

ü 139 % increase Y/Y  

ü $82 Billion in global revenue (105% increase)  

ü 2010 Top Five Countries  

ü Germany (#1)   Italy (#2 )  Czech Republic (#3)  

ü Japan (#4)   United States (#5)  

ü Top Five Represented 80% of global demand  

ü Or 14.5 GW  

ü Japan (#4):  910 MW 

ü 101% growth over 2009 

ü United State (#5)  895 MW  

ü 96% growth over 2009  

 

 



MARKET CHARACTERISTICS ˾ PRODUCTION AND FORECAST 

ü 2010 Solar Cell Production 20.5 GW Worldwide  

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

ü Top 8 wafer mfg accounted for 45% global supply  

ü Thin film production 13.5% of total  

ü Next 5 years US fastest growing major market  

 

 



STATE REGULATION 

ü Renewable Portfolio Standard (RPS)  

- Obligation on investor 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  

- ºÙÎÑÎÙÎÊØdÔËËÊ×d×ÊÇÆÙÊØdlÎÓÈÊÓÙÎÛÊØmdÙÔdÍÊÑÕdÆÈÍÎÊÛÊd¦×ÎßÔÓÆ̃Ød·µ¸ 



RPS Policies  

Renewable portfolio standard 

Renewable portfolio goal 

www.dsireusa.org  / April 2011  

Solar water heating eligible *  Ϟ  
Extra credit for solar or customer-sited renewables 

Includes non-renewable alternative resources 

WA: 15% x 2020*  

CA: 33% x 2020  

NV: 25% x 2025*  

AZ: 15% x 2025                             

NM: 20% x 2020  (IOUs )  

10% x 2020 (co -ops)   

HI: 40% x 2030  

Minimum solar or customer-sited requirement 

 TX: 5,880 MW x 2015  

 UT: 20% by 2025*  

CO: 30% by 2020  ( IOUs) 
10 % by 2020 (co -ops & large munis)*  

MT: 15% x 2015  

 ND: 10% x 2015 

 SD: 10% x 2015 

 IA: 105 MW  

MN: 25% x 2025 
(Xcel: 30% x 2020)  

MO: 15% x 2021  

WI : Varies by utility;  

10% x 2015 statewide  

MI:  10% & 1,100 MW 

x 2015*  

OH: 25% x 2025 À 

ME: 30% x 2000 
New RE: 10% x 2017  

NH: 23.8% x 2025  

MA: 22.1% x 2020 
New RE:  15% x 2020  

(+1% annually thereafter)  

RI: 16% x 2020  

CT: 23% x 2020  

NY: 29% x 2015  

NJ: 22.5% x 2021  

PA: ~ 18% x 2021 À 

MD: 20% x 2022  

DE: 25% x 2026*  

DC: 20% x 2020  NC: 12.5% x 2021  ( IOUs) 

10 % x 2018 (co -ops & munis)  

VT: (1) RE meets any increase 
in retail sales x 2012; 

 (2) 20% RE & CHP x 2017 

KS: 20% x 2020  

OR: 25% x 2025  (large utilities )*  

5% - 10% x 2025 (smaller utilities)  

IL: 25% x 2025                             

29 states + 

DC and PR have 
an RPS  

(7 states have goals) 

OK: 15% x 2015 

PR: 20% x 2035  

WV: 25% x 2025*À 

VA: 15% x 2025*  

DC 

http://www.dsireusa.org/


INCENTIVES ˾  TAX CREDITS/GRANTS 
 

ü 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  

ü STATE OF ARIZONA: 

   10% of installed cost  

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

     and 

   Sale Tax Exemption on PV Systems (State and County)  

 



INCENTIVES ˾  UTILITY  

ü 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 

ü Production - Based Incentive  (PBI)  

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

- Up to 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  

 



PERFORMANCE BASED INCENTIVE (PBI) EXAMPLE 
1 year comparison  

      May 2011  April 2010  

ü 300 kW  ˾DC Turn- Key Photovoltaic System   $1,238,000   $1,345,000  

̋ Modules  

̋ Balance of System  

̋ Engineering/Design  

̋ Installation  

ü 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  

  

ü TOTAL OUT- OF- POCKET AFTER FIRST YEAR  $782,200   810,600  

ü Estimated First Year Energy Production   495,000 kWh   495,000 kWh  

ü Estimated 20 Year Energy Production   9,448,000 kWh  9,448,000 kWh  

ü Estimated 20 Year Energy Savings    $1,323,000  

 $1,323,000  

ü Estimated 20 / 10 Year PBI Income    $1,130,000  

 $1,034,000  

ü  Return     19%  22% 

ü Payback Period     ~ 5 years   ~4 years  

 



25- Year Cash Flow Worksheet  

../../25year Payback.xls
../../25year Payback.xls
../../25year Payback.xls


2011 VS 2012 AND BEYOND 

2011 

ü 30% Tax Grant  

ü Operating Leases and Non -

Profits  

ü 100% Bonus Depreciation  

2012 

ü 30% ITC Only  

- Grant Expires 12/31/11  

ü PPA/SSAs for Non - Profits  

ü Accelerated Depreciation 

Only 

 Expect modest module price 
×ÊÉÚÈÙÎÔÓØdÎÓdvtuv̌̌ºÙÎÑÎÙÞd
incentive levels will continue to 
erode.  



TYPES OF FINANCING 

ü Traditional  Financing  

ü 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  

ü 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  

ü 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 



PHOENIX METAL TRADING, INC. 
Leaders in the Scrap Metal Recycling industry since 1989  



¼­¾d¸´±¦·̌rµÍÔÊÓÎÝd²ÊÙÆÑd¹×ÆÉÎÓÌ¤ 
ü Industry Leader in recycling -  Leader in 

environmental concerns  

ü Limit exposure to rising utility costs  

ü ®Ù̃ØdÙÍÊd̆·ÎÌÍÙ̇dÆÕÕ×ÔÆÈÍdËÔ×dÆdÌ×ÊÊÓÊ×d

tomorrow  

ü 4 month completion -  relatively short period of 

time 

ü Corporate goals  

ü Substantial federal, state, and utility incentives  



SYSTEM SPECIFICATIONS 

ü 308 Kyocera KD 225 GX modules  

ü 11 SMA SB 5000 US inverters  

ü New Service Entrance (Access for APS)  

ü 115,000 kWh per year in production  

ü All labor and engineering Arizona based  

 



ª²µ®·ª̃¸d¸´±¦·dµ´·¹«´±®´ 

ü Over 900kW at four locations in Arizona  

ü Three utility districts  

ü Mix between ground and roof mount installations  

ü All locations Empire owned (not leased)  

ü Estimated return over 20 - years 

- High teens to mid/low twenties  

ü Systems designed and installed by Empire  



ª²µ®·ª̃¸d¸´±¦·dµ´·¹«´±®´ 

ü Empire Precision Machine  ˾Mesa, Arizona  

- 300kW- Kyocera KD215  

̋ Rooftop, Existing Parking Structures, SolarWing  

̋ SRP Territory, Performance Based Incentive  

ü Empire Prescott Branch  ˾Prescott, Arizona  

- 100kW- SunPower SER- 228 

̋ Rooftop  

̋ APS Territory, Performance Based Incentive  

 



ª²µ®·ª̃¸d¸´±¦·dµ´·¹«´±®´ 

ü Empire Kingman Branch  ˾Kingman, Arizona  

- 230kW- Kyocera KD235  

̋ Rooftop  

̋ Unisource (TEP) Territory, Performance Based Incentive  

ü Empire Rental Campus  ˾Apache Junction, Arizona  

- 300kW- SunPower SPR- 305 

̋ Rooftop, Ground mount  

̋ SRP Territory, Performance Based Incentive  

 


