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Energy is as important to modern society as food
and water.
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Securing our energy future is critical for the viability
of our society — Time is of the essence and money
and energy are in short supply.
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Energy: Issues and Challenges

"Energy is the major input for overall socio-economic
development.” C.R. Kamalanathan, Secretary, Ministry
of Non-Conventional Energy Sources, Government of
India.

"National security depends on energy security.”
President George W. Bush.

"The Americans in this area are very much the villains
of the piece. They've not gone along with Kyoto and
yet they are unguestionably the largest polluter with
4% of the world's population and 25% of greenhouse
gas emissions.” Sir Crispin Tickell, the former British

ambassador to the UN.
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The Addiction

"Keeping America competitive requires affordable energy. And here we have
a serious problem: , Which is often imported from
unstable parts of th
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The Addiction (and solution?)

Increase access to the Outer Continental Shelf (OCS). Experts believe that
areas under leasing prohibitions on the OCS could produce about 18 billion
barrels of oil. (that's two years of current US demand).

Tap into the extraordinary potential of oil shale.
Permit exploration in the Arctic National Wildlife Refuge (ANWR).

Expand and enhance our refinery capacity.

These Proposals Will Take Years To Have Their Full Impact, But That Is No Excuse

For Delay

For the long run, we are dealing with the demand for oil by promoting alternative

energy technologies.

--President George W. Bush, June 18, 2008

www.whitehouse.gov
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June 21, 2007 "There is probably sufficient coal to meet the
Fault With Estimates of Coal Supply Nafion's needs for more than 10"0 years at
current levels of consumption...

Science Panel Finds

By MATTHEW L. WALD

WASHINGTOM, June 20 — The United States may not have nearly as much coal as iz popyrly belisved, and mining the remaining resources may be more dangerous for workers

and the environment than current operations, the National Academy of Sciences said in @#report Wednesday.

With dormestic production of oil, gas and uranium far below peaks, coal has besn prpfnoted by elected officials and energy experts as the only bright spot in the national fuel supply

picture, But as Congress congiders killions of dollars in aid for projects to make gfsoline and dissel substitutes from coal, and to build coal-fired plants that would capture their own

carbon emissions, the study said that estimates of coal rese

SThere iz probably sufficient coal to mest the nation’s needs for more than 100 years at current rates of consumption,” the study zaid. “Howewer, it iz not possible@
o ed aszertion that there is a sufficient supply of coal for the next 250 years.”

The 250-year estimate was made in the 1970z and was based on the\gssurnption that =5 percent of the coal that had been located was recoverahble with current technology and at

current prices, said one member of the study group, Edward S. Rubin, § professor of environmental engineering and science at Carnegie Mellon University.

But he =aid that more recent studies by the United States Geological Sur¥ey showed that at least in some areas, only 5 percent of the coal was recoverahle with today’s technology

and at current prices. The 100-year forecast was based on current consur\ption rates, about 1.1 billion tons a year. By 2030, the rate of coal consumption could be 70 percent

higher or 50 percent lower than it is now, the study found.

The impact of carbon constraints, if the government imposes thern, are not cléyr, members of the study program said. The new report, which was requested by Congress at the
urging of senators from two coal-producing states, Arlen Specter of Pennaylvan¥ and Robert C. Byrd of West Virginia, raizes the possibility that taxes on carbon dioxide emissions

will sharply lower the demand for coal.

It alzo points out that mining will increasingly occur above or below seams that havk already been excavated, raizsing questions about safety and the disruption of underground

water flows.

The federal government spends hundreds of millions of dollars a year to research ways\o use coal cleanly and tens of millions on miner safety. But the committee said more
research was needed to find better ways to mine coal, to estimate reserves and to store §arbon dioxide captured from plants. Carbon dioxide from burning fossil fuels is a major

factor contributing to climate change, scientists say.

"However it is not possible to confirm the often-quoted
assertion that there is a sufficient supply of coal for the
next 250 years." - National Academy of Sciences. K
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Rex . Tillersan, the chaitman of Exxan Mabil Corp., said world demand for ail will increasedy 50
percentin the next decade.

"When nations threaten to stop this flow, it stops economic progress worldwide," Tillerson said.
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hitting record highs in mid-July. Analysts say a combination of ample supplies and an easing of i
political tensions such as the cessation of hostilities in Lebanon and progress in talks onlran's L=, e

suspect nuclear program have driven prices lower. It's a matter of paliey -- Play naw,

pay (see you) later
"hen prices are high, passions can run high," Tillerson said. "Economic nationalism may gainin 0 - a_ O u
popularity” at the expense of developing global markets and the warld econormy, he said. Generations of good, evil collide

"The new era we face, like all ofthe previous ones, is not an era of easy oil - norwill it be an era of oh Southie streets
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World Population Growth 1750-2100
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Outlook for Fossil Fuel Resources

Estimated Lifetimes of Fossil Fuel Resources

(Based on Projected Annual Growth Rates: 1% for Petroleum, 2.8% for
Natural Gas, and 2% for Coal)
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Petroleum* Natural Gas** Gas**

*Estimated peak in world petroleum supply

: : ** Based on estimated natural gas resources
Source: Weisz, Physics Today, p. 47, July 2004
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EN POWER AND LIGHT COMPANY
CENERAL MAIL FACILITY
VENICE AL 2150002
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Are you prepared —

for sky-raocketing utility bills?
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Mike Kaofe | The Dermver Post
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“Houston, we have a
problem.”




Energy is as important to modern society as food
and water.

".:' S
< k,‘{.
p EERS gt
I8 P o
k A X ,,_.‘.:';’.‘ &
- ASNE ™
X Vo i -&{Pﬂ
< | 1 ¥ e * ¢
4 A g
‘ i .
:"i"-}"'-' %
')';(’ L%
1 &
RN Y
Tl o : )
2 o

What energy-producing technologies can be
envisioned that will last for millennia and can be
Implemented in developing countries?, 16
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U.S. Sustainable Energy Resources
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| The Sun is the only natural
AN resource that can keep up with
RN human consumption... more solar
energy hits the earth in 1 hour than
all the energy the world consumes
~ inayear.

- Solar cells convert sunlight into
electricity — but there is no good
way to bottle and store up
electricity.

The best way to store massive
guantities of solar energy is to
convert it into chemical fuel.

& 3 SOHO, NASAIESA




Total Area Required for a Photovoltaic Power Plant to
Produce the Total U.S. Annual Electrical Demand

P109-G1055201

J. A. Turner, “A Realizable Renewable Energy Future”, Science, 285, p 5428, (1999).
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Global PV Cell Production (MWdc Peak)
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Connecticut Opinion Poll
Individual Actions to Address Climate Change

What actions do you feel indgviduals can take to
help reduge globalpvarmdg? (multiple
response)

Drive less This is why you

Reduce energy usg are here
Buy hybrid vehiCie
Recycle

Buy locally grown foods
Use clean renewable energly
Don’t know
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Learning for Clean Energy Innovations
Program Objectives

* Provide resources to support educators and
students in learning the Connecticut’s 9th grade
core science framework standards

* Increase the knowledge and awareness of solar
energy technology and its benefits to society
among students and educators

* Prepare for other clean renewable energy
technologies such as wind energy and hydrogen
fuels cells to be included in the program 24
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Learning for Clean Energy Innovation:

* Integrating Solar Energy lessons into 9%
grade Strand |- Energy Transformations
— Inquiry Laboratory Activities on Solar Energy

— Science, Technology and Society (STS) Projects
on Solar Energy

* Professional Development : Workshops for
Teachers (max. 100)

 |Incorporate Clean Energy Communities’ PV
Installation systems as an educational tool,;
and apply data monitoring system software
as a teaching tool 25
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Core Science Curriculum Framework:

Alternative Energy Sources

« Grade 9 — Strand I: Energy Transformations

« Science and Technology in Society — How do science and
technology affect the quality of our lives?

» 9.3 Various sources of energy are used by humans and have
advantages and disadvantages.

» Alternative energy sources are being explored and used to address
the disadvantages of using fossil and nuclear fuels

0 D9. Describe the availability, current uses and
environmental issues related to the use of hydrogen fuel
cells, wind and solar energy to produce electricity.

26
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Learning for Clean Energy Innovation:

« Integrating Solar Energy lessons into 9™ grade
Strand |- Energy Transformations
— Inquiry Laboratory Activities on Solar Energy

— Science, Technology and Society (STS) Projects on Solar
Energy

* Professional Development : Workshops for Teachers
(max. 100)

* Incorporate Clean Energy Communities’ PV
Installation systems as an educational tool; and apply
data monitoring system software as a teaching tool

27
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Clean Energy Communities Program

Earmn a Clean Energy System

’ Gonnecticut
10 Clan ey st = Clean Energy Fund

1 free KW-Clean Energy System

28
5/ 6/ 2009 i:)"ﬁ!- National Renewable Energy Laboratory




Learning for Clean Energy Innovation:

 Integrating Solar Energy lessons into 9" grade
Strand |- Energy Transformations

on Solar Energy
Projects on Solar

AS

al Renewable Energy Laboratory
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. Common Ground High School. New Haven, CT.

System Details:

2.0 kW Photovoltaics
Module type: Sanyo HIP-200BA3
Module power: 200 Watts

Number of modules: 10 =@ | CT Clean Energy Community Program

Inverter: SMA Sunny Boy 2100

Mounting system: RS Llnked PV SyStemS

Azimuth / Tilt: 172° / 32°

Lat / Lon: 41°20"16.89"N / 72°57°30.31"W

Solar Contractor: PV Squared

Educational Display Type: Heliotronics Feynman™

Educational Data Display: Internet & Real Time based Monitor site performance..

OnSUEIRNCCS Sl - EO Smith High School. Storrs Mansfield, CT.
System Details:

3.0 kW Photovoltaics

Module type: Sanyo HIP-200BA3

Module power: 200 Watts

Number of modules: 15

Inverter: SMA Sunny Boy 3300U

Mounting system: Direct Power and Water
Ballasted Racks.

Azimuth / Tilt: 150° / 25°

Lat / Lon: 41°48"16.41"N / 72°14'38.75"W

Solar Contractor: PV Squared

Educational Display Type: Heliotronics Feynman™
Educational Data Display: Internet & Real Time based Monitor site performance. .
on Sunviewer™ software

. Glastonbury High School. Glastonbury, CT.
System Details:

e 4.0 kW Photovoltaics
+ NModule type: Sanyo HIP-200BA3
Module power: 200 Watts
Number of modules: 20
Inverter Fronius IG 4500 LV
Mounting system: Direct Power and Water
Ballasted Racks
e Azimuth / Tilt
e Lat/Lon: 41°42°09.21°N / 72°35'32.79"W
Solar Contractor: PV Squared
Educational Display Type Heliotronics Feynman™

5/6/2009 Educational Data Display. Internet & Real Time based Mooitor site performance...

on Sunviewer™ software




QUESTIONS




Thank You!
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