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| wish to thankthe Program Committee amttofessor Kribus for inviting me to speak today, atsbthank the
manyparticipants and guestor attending thigprestigiousconference.

My topic today is nNnCr.eating A New Energy Cul tur e

| wish to give a feeling for the nature, magnitude, and driving forces behind the change from an energy cu
dominated by fossil fuel to an energy culture dominated by renewable energy and supplemévdei foxel

and nuclear energyBecause my backound and proclivity aren the field of solar energy have focused my
talk on briefly describing why and how | expect solar energy to elevate itself from a negligible factor in-
world energy economy to perhapscomingthe singldeadingrenewableenergy contributor.

Every day, the earth receivesapproximately 5,000 times more solar energy thamanityconsumes. Within

a few hours, the sun delivers more energy than ALL the energy consumed in ALL of human history. The €
has over 100 times asuch potential solar energy availalle wind energyand many more times as much wind
energy as other renewaldeergyalternatives.

Solarinsolationfronmnl v 0. 5% of t h & adequatdfdr meeting al huinansenergy reeeds

If the world is going to make @ransformational reduction in the consumption of fossil fuel, then many
renewable resources will be neede&gblar derived energy is likely to be the largest single renewable resour
contributor.
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There a desire to gener® electricity from solar energy and in so doing create a new enerqy culture

because:
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Solar energy has no negative impact on global warmiregr quality.

It is essentially free, and with adequate transmission, almost universally available.

It increass national energy independence, global security, and positively inthadialance of payments

In most countries.

It is a hedge against disruption in the availability or increase in the cost of fossil fuel.

It canbetransfornedinto useful heat andextricity through human ingenuity and create large numbers o
new jobs in the process.

It is cost effective in its own right, and its large scale deployment will bring down the cost of fossil fuel.
It is the most benign, globally positive way to curtail massive petrodollar acquisition of sophisticat
armaments.

Solar energy provides power during the peaktii@ag hours when it is most needed.

For these reasons each kwhr of solar produced elégtigintrinsically more valuable than a kwhr of
electricity produced from fossil fuélith sufficient modern transmission systems and appropriate public polic
In place, solar electrical generation plants are ready to become a principal means for electricity production i
highest use energy countries throughout the world.

| will describe three publically discussed TransformationalScaleSolar Enerqy opportunities to illustrate

current thinking :

1) fA Solar Grand Plano as descri bed i n the January 2008

explained how solar electrical generatiorsteyns occupying 50,000mifesf US Southwest desert land
could supply 69% of US electricity and 35% of US energy needs by 2050. As a person who has s
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much of my adult life studying the potential of solar energy, | think there is a strong basisdon theh o r
conclusions.

2) The EU has already committedo a binding target of 20% of its energy coming from renewable source
by 2020. Discussions are in process to ced@reen House Gases &% to 80% by 2050. The result is
a massive increase in renewalenergy demand. In Europe, we are beginning to see the Scientif
American scenario taking place.

3) The TREC program describes the feasibility and value @f100,000 MW project, or more of solar

produced electricityfrom North Africa and the Middle East transmitted through underwater cable t
Europe.

The solar and transmission technology are available.

Supply disruption riskérom North African and Middle Eastern solar povgtationscan be avoided by
maintaining European based gas and coal pemntsackup reservecapacity.

In thisregionand around the worl d, it 1s not the te
e n e r Ratheradt is the delivery systems from theghest solar insolation areas to the center of highes
use that are not available.

Properly designed solar power plants can deliver consistent, reliable, power day and night.
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Concentrating Solar Power 82) plantsgenerate power from the sun fogusing sunlight at high concentration
onto a surface which heats up a fluidhe heated fluiddirectly or indirectly produces steam whiatirives a
turbine generator to make electricityCSP plantsare capable of working during solar and fsmar houws.
During nonsolar hours the heat needed to G8P plants can be provided from thermal storage systems locate
adjacent to the plants. Thermal storage works well for cloud coverings amdgiiayluctuations. For more
extended solar outagdsio-fuels produced from micr@rganisms grown in nearby closed loop solar bioreactors
could provide the needed clean fuel. fiels produced at low cost from micro organisms are still many year:
away. In the intem period natural gasn conjunction with thenal storagecan be used tmakeCSP plants
fully dispatchableduring non solar hours.

With all the obvious advantagescited, why is the movementto renewable energy and solar energy in
particular not happening at Transformational levels? Whatispr eventi nag us from
Energy Cul ture?0o

Cost andtechnology availability are most often citedlhis assertion is not true In high solar insolation
locationswhere

1 The negative impact of fossil fuel emisss@re monetized
1 Time of Delivery and reliable capacity factors are equitably compensated for, and
1 Solar energy systesreceive competitive tax treatmenith fossil fuels

Solar energy is cost competitivel his cost competitiveness exists withaaiting into accounthe added/alue
to national security, gepolitical stability, job creation, balance of payments, and taxes derived from creat
jobs,and othesocial benefits
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The historic Luz Solar Electric Generation Systems (SE®S8Ilt in Californiaare still efficiently producing
electricity aftermore than20 yearsof operation This experienceshows thatCSP Solar thermal plarg once
paid for, have a long lifeand very low operating casbecausahey usevery little fuel and producduture
electricity atvery low cost. On a large scalehis long termlow cost infrastructurevill translateinto lower
energy costs over timastead othe constant spiralingnergycosts associatealith fossil fuel environments.

Large scale amption of solar and otherenewable technologiesoupled with the implementation of strong
regulations encouraging the conversion of transportation systems to-ipldybrid and electric vehicle
technology will reduce the demand of fossil fuel significantlfhe priceof fossil fuel would dropto much
lower levelsand materially redue the balance of payment deficit, and economic drain on many economie
Theseeconomic benefitattainedby the substitution of renewable enegyuldfind some way opositively
entering intahe renewable energyicing system

To move these beneficial imperatives forward takes a different kind of power WILL POWER.

Our Will Power should be directed towarfiair primary goals in parallel:

1) Making transmission resources available at levelR00k of thousands of M\té solar and other
renewablesnergy projecproviders;

2) On the U.S. modetreatng an even playing field bgqualizing tax benefits, socializing project costs of
transmissiorand relatedcharging forthe dumping of flue gaseard other hazardous waste into the
environmertt

3) On the European modgdrovidingconsistent and predictable tariffs at proper priaisiton a larger
scale, with longer termlanninghorizons;
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4) Encouraging, rather than discouragitige dispatchable supply of electricity from hybrid solar @ant
whose primary source of energy is solar

In Summary:

With the right political willwe can developomprehensive policies and infrastructure on a national and glob:e
scalethat will move soar energy power forwardand deliver the highest quality, carbon free energy to the
world i where every electron consumed is a positive signal that jobs were created, carbon was avoided, pc

was stabilized, and the production was local.

THANK YOU
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