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AIChE
ENERGY FORUM

Cohosted by the AIChE Fellows
and the Commission on Energy Challenges



Energy Forum Agenda

3:30-3:35 PM Opening - Dr. John Chen
3:35-4:00 PM Vignettes on Energy Challenges
Dr. Dale Keairns

Mr. James Smith




Energy Forum

Dr. John Chen, Exofficio, Commission on Energy Challenges

 What are the highest priority initiatives to which the

chemical engineering profession could have the most
beneficial impact?

 \What new initiatives should AIChE undertake to meet




Energy Systems Scope /«v>

Dr. Dale Keairns, Commission on Energy Challenges ¢
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Key Energy System Drivers
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U.S. & world economic growth; security; pace of technology change; environmental concerns; legislation




How will we respond??

Dr. Dale Keairns, Commission on Energy Challenges
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ChEs — Key to meeting the Challenge //v;

Dr. Dale Keairns, Commission on Energy Challenges \‘
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Energy Systems
¢
Fuel » Transport » Processing —» Products,
including carbon Distribution, End-
What are the choices — What ‘handles’ to turn?
Supply Options Infrastructure Processing Energy Use/

Rejected Energy
* Increased conventional oil * Central processing and <+ Central processing and

& gas (including LNG) distributed generation distributed * Reduce demand (fuel

* Unconventional oil & gas * Electricity grid design » Improved Efficiency iﬁﬁﬂ?emcyh:f;:aerfcs)’

« coal - real-time analysis & « Minimum environmental
trol ! * Improve end-use
contro [
* nuclear . Liouids & | ey
- renewables IquIds & gas « ‘Green’ Chemistry

infrastructure

Promier Crigcal fssues Forum
Can Hydrogen Fuel Our
Future Economy?



Oil and Gas - The Challenges Ahead //ﬂ>
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James Smith, Commission on Energy Challenges \'«

« What do today’s high oil prices mean?

« What challenges does the current situation present?

— Below ground




What do high oil prices mean?

James Smith, Commission on Energy Challenges
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Above and Below Ground Challenges
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James Smith, Commission on Energy Challenges \M
N
Below Ground Above Ground
- Conventional Oil * Geopolitics

— A finite resource?
* Access to Opportunities

 Unconventional Oil and




The Central Role of Technology

James Smith, Commission on Energy Challenges

e Upstream
— Remote locations

Even with greater
J — Extending existing production

efficiency, it looks as D
 Downstream
though.the world could _ New refining capacity
be using 50 percent — Cleaner, “lighter” products
more oil 25 years from « Unconventionals
NOW. — Extra heavy oll




Energy Sustainability Challenge

Dr. Jeff Siirola, Exofficio, Commission on Energy Challenges

« World population stabilizing below 10 billion

« 6-7 X world GDP growth over next 50 or so years

« 3.5 X increase in energy demand




Global Energy C

emand, Quads

Dr. Jeff Siirola, Exofficio, Commission on Energy Challenges
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_ Year
Region 2000 2025 2050
North America 90 100 120
Latin America 35 80 150

&




Global Energy Consumption, 2000

Dr. Jeff Siirola, Exofficio, Commission on Energy Challenges

Quads Percent GTC
Oil 155 40 3.5
Natural Gas 85 22 1.2




50-Year Global Energy Demand

Dr. Jeff Siirola, Exofficio, Commission on Energy Challenges

« Total energy demand — 1500 Quads

* New electricity capacity — 5000 GW
— One new world-scale 1000 MW powerplant every three days

— Or 1000 square miles new solar cells per year




Global Reduced Carbon

Dr. Jeff Siirola, Exofficio, Commission on Energy Challenges

« Recoverable Gas Reserves — 75 GTC
« Recoverable Oil Reserves — 120 GTC
» Recoverable Coal — 925 GTC

« Estimated Oil Shale — 225 GTC

« Estimated Tar Sands — 250 GTC




Factoids

Dr. Jeff Siirola, Exofficio, Commission on Energy Challenges

» Current Fossil Fuel Consumption — 7 GTC/yr
* Current Chemical Production — 0.3 GTC/yr

* Current Cultivated Crop Production — 6 GTC/yr
— Current energy crop production — 0.01 GTCl/yr

* Annual Terrestrial Biomass Production — 60 GTC/yr

« 2.2 GTC/yr Carbon Dioxide Dissolve in Ocean




Sustainability Challenges

Dr. Jeff Siirola, Exofficio, Commission on Energy Challenges

« Even with substantial lifestyle, conservation, and energy efficiency
improvements, global energy demand is likely to more than triple
within fifty years

« Atmospheric addition of even a few GTC/yr of carbon dioxide is not
sustainable

* In the absence of a carbon sequestration breakthrough, reliance on
fossil fuels alone is not sustainable

« Because of limited arable land, available water, harvesting
resources, and competition for foodcrops, biomass may not be an




What initiatives should AIChE consider? //ﬂs
Dr. Amos Avidan, Chair, Commission on Energy Challenges \“kV/
N

Preliminary ldeas:

1. Internal: More Energy focus in AIChE programs,
publications, and activities?

2. External: Education and dissemination?

«  Energy technology clearing house — members,




What initiatives should AIChE consider? //ﬂs
Dr. Amos Avidan, Chair, Commission on Energy Challenges \“kV/
N

Preliminary Ideas (continued):

4. Collaborative R&D Consortia?

5. More public advocacy on energy issues?

6. More involvement in the professional community




Open Forum

Dr. John O’'Connell, Moderator, Chair of AIChE Fellows

e Share your ideas at the microphones located around
the room

— or

* Please use the suggestion cards to write your
comments and suggestions




Share your ideas

Your voice and expertise are critical (




