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Benefits of Alternative Energy

ÅReduced dependence on 

hydrocarbon resources

ÅDecentralize energy 

infrastructure

ÅDeserts can blossom

ÅElevate lower class

ÅSocial enlightenment

ÅMinimize War over resources 

ÅGeopolitical disruption
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World Electricity is now > 20% Renewable Energy

World Renewable Energy ïRapid Growth



Renewable Energy Market

Fastest growing Business Sector in World

$100B investment ï2007, Huge growth 

New Fed. and State funding/rebates & RECôs 

Major Solar PV opportunities in many emerging 

market sectors across  the US



World Solar Irradiation



US Energy sources - 2007



Total US Renewable  Energy - 2007



Wind Generation ï2007 TWh



PV Supply Capacity ïexceeds Demand !



Factors driving PV supply & pricing

óGermany, France cut support for solar power in 2011ô

France announces dramatic PV tariff cuts - 20% 

reduction starts Mar 9, 2011, 40% for year 2011ô

óEuropean PV demand to stagnateô  - No further growth 

in European PV demand expected in 2011-12 

ÅItaly expected to introduce 8 GW PV market cap

FIT cutbacks will be applied in June.  

Expert says Czech solar power boom to slow

Australia ïóStates call for solar subsidy cutô 

US - Hilco Industrial to oversee sale of Evergreen   

Solarôs PV panel facility in Devens, Mass.



US Solar PV capacity ïMW - 2007



World PV Growth forecast



US PV Market Emerging



15

Growth of Viable U.S. Solar States
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PV Module Mfg. Costs < $1/w - 2012

Solar module price of $1 per Watt no longer theory !



New PV Technologies & methods

ÅThin film ïCIGS, CdTE, Nanosolar, other

ÅConcentrating Solar PV

ÅLower si wafer costs ïhigher efficiency

ÅBandgap Engineering ïExpand solar conversion

ÅImproved Inverters and Balance of System

ÅNew low cost mounting and installation methods



Thin film PV growth forecast



PV Installed Price - $2/w in 2012

Components      Current Price/W  Target Price/Watt

2012

ÅPV Module: $1.50 -$2.25 $1.00 -$1.25

Å Inverter: $0.35 -$0.65 $0.25 -$0.30

Å Installation & 

Materials: $2.00 -$3.00 $1.00 -$1.25

TOTAL: $3.85 ï$5.95 $2.25 -$2.85



US PV Market Exploding !

US market driven by economics & payback, 

and Tax Incentives/Rebates

PV & REC prices drive new finance models

Huge ópushô in NE states:

MA ï250MW by 2015 (20 MW today)

NY ïTarget = 45% Renewable by 2015

VT. - First Feed-in Tariff in US - $.30/kWH

Growing Fears of PV Module Oversupply in 2011



US Solar Power ïThe Time is NOW 

ÅFastest growing Renewable sector

ïWind demand is peaking ïgrowth rate leveling 

ï$200 B investment targeted + incentives

ïSolar PV prices plummeting in 2009 ï11  down 65% !

ïGrid Parity achievable by 2013

ÅTargets

ïTarget 1,000 MW total US PV by 2010 (15GW World) 

ï2% of US electricity supply by 2020

ïUp to 6% total US power by 2030 !

ïLarge 50-250 MW projects: 1-10 Sq. miles



Issues limiting renewable growth

ÅGrid Capacity limits - many wind farm limits

ÅRECôs and FITôs  - limited no. of states

ÅLoad Balancing ïLimited Energy Storage *

ÅNet Metering Limits ïUtility Issues

ÅPermitting and FINANCING issues



Energy Storage ïKey for R/E !

Instant ï1-5 sec. - Power/freq. bal. ïFlywheel 

Short Term ï1-30 min.ïLoad peaks ïBatt./PHEV

Daily ï1- 8 hrs. ïDemand bal. ïFlow Batt., CAES 

Large Capacity ïPumped Hydro , ?? 



Limited Energy Storage



Community Energy Systems



Many Storage Techs



Size and cost are key issues


