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UW Energy Institute

The Energy Institute integrates energy
related activities across several centers and

departments at UW — Madison.

RESEARCH: Catalyze interdisciplinary research to accelerate
Improvement and implementation of sustainable energy systems.

EDUCATION: Enhance educational programs and grow the student
population studying energy ISsues.

OUTREACH: Work with industry and government to address state
and national issues and raise public energy literacy.



Hard truths about energy
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*There is step change in demand for energy driven by growing population and
Increasing prosperity.

Easy oil and gas will not be able to match this pace of growth.

*Environmental stresses, both local pollution and climate change are increasing.
- Source: Shell Energy Scenarios to 2050: "Scramble and Blueprints"

After 2015, easily 80% by 2050
accessible supplies of increasingly proposed
oil and gas probably as mitigation target,

will no longer keep up including Clinton &
with demand.

| |
Jeroen van der Veer Step It Up 2007 &
Chief Executive PhysicsToday
Royal Dutch Shell




Emission Scenarios for Greenhouse Gas Stabilization
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Source: UW-Madison Energy Institute Presentation by Dr. Steve Koonin, Chief Scientist, BP October 17, 2006



Greenhouse gases complicate the already

.. challenging energy supply problem.
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Jobs and Workforce Development in the
Clean Energy Economy
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With continued growth, the American wind
Industry can be a tremendous jobs driver.
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Wind Component Manufacturing .. assemblers* 26,640

25,000 New Jobs

Source: REPP & Blue-Green Alliance LEIDOETS el e, SIoel, 2t 26,940
material movers, hand*

Computer-controlled machine tool

operators, metal and plastic

Cutting, punching, and press

machine setters, operators, and 29,830
tenders, metal and plastic

Drilling and boring machine tool

32,320

setters, operators, and tenders, metal 36,290
and plastic

Customer service representatives* 34,970
Welders, cutters, solderers, and 36.080
brazers*

Production, planning, and expediting 40 370
clerks*

Machinists* 36,870
Maintenance and repair workers, 40,330

general
Source: Sarah White, Senior Associate, COWS




If you put two green jobs together, will they

make 6 more green jobs?




|_,Energy Policy, Green Jobs & the University

Three Roles for the University

Research in the areas of energy technology, energy policy,
energy systems and environmental assessment, business and
economics

Student education & professional training
Assistance to state and federal decision-makers and industry

stakeholders through objective data and analysis and a neutral
forum to exchange ideas.



Technology Research
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Renewable Technologies

Solar Energy Applications - Solar Energy Laboratory, Mechanical Engineering
Advanced PV Materials - Chemistry Department

Cellulosic Bioenergy - Great Lakes Bioenergy Research Center

Biodiesel conversion processes — Dep. Chemical & Biological Engineering
Global Bioenergy Issues - Center for Sustainability and Global Environment
Grid Integration of Wind — Dep. Electrical & Computer Engineering
Renewable Energy - Building Integration — Several Departments and Centers

Other Technologies
What is Green?

Some Realities

Scientific breakthroughs will occur and will lower cost, but impossible to predict
what, where, or when.

Energy is bound by physical laws -- There will be no magic bullets.

Total R&D funding has declined historically.



U.S. investment in energy R&D
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Prof. Greg Nemet — Lafollette School of Public Affairs
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Glubal Warming Proves a Tough
' Enemy as Research Budgets Fall |




Professional Education & Training
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" College of Engineering — Dep. of Engineering Professional Development

Fundamentals
of Wind Power
Plant Design

B Intensive, practical course

B Wind energy and power
generation basics

B Wind turbine components and
standards

® Machinery review and
comparisons

B Collector system and SCADA
B Reactive compensation
B Interconnection with the grid

April 7-10, 2008
Madison, Wisconsin




Energy Education




Provide Innovative Qutreach
Working with Industry Stakeholders

Institute Lunch
Wind Energy: Prospects for Growth in Wisconsin

February 27, 2008
Room 1003 Tong Auditorium, Engineering Centers Building
1550 Engineering Drive, Madison WI [map)

WPUI and the UW Energy Institutue are Honored
to Provide a Preview of
AWEA's Report Due Out in Early-March

The Wiscansin Public Utility Institute and the WY Energy
Institute are hasting a wind energy event an February 27
This event will pravide a pre-release review of the much
anticipated American YWind Energy Associations
forthcaoming national assessment, "20% Wind Energy by
2030%  In addition to the economic and technical forecast
for wind, permitting, siting, transmission, and supply chain
issues, both materials and labor, necessary to achieve this
wision will be covered.
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