








World geopolitical instability involving large oil producers
Environmental pressure and global warming by GHG emissions
The double face of economy crisis:

Lack of investments for alternative energy sources
State role could impose restriction on CO2 emissions
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Emission/Energy (t CO2 /100 M Btu)
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»Amazon rainforest and river in North Region
- half of the Country area
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Electric Exclusion

e 12 millions of persons did
not have electricity in 2003 'ii

e 88% of them are In rural
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Belo Monte Hydroelectric Power Plant
(Start construction this year)
Reduction of Reservoir Area - Flow of River
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Ethanol consumption in Brazil
1-Total; 2 — As additive to gasoline
J - Pure ethanol engines and flex cars

ALCOOL TOTAL
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The abmasphers
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o allow the manual job of workers; the amount of
energy that could be obtained for electric power is high.

d) Item (c) implies the increase of harvesting mechanization,
decreasing the number of workers, but job conditions Iin
manual harvesting is hard.

e) Technological improvement:
gasification of bagasse and trash;
hydrolisis of bagasse and trash = cooperation with Japan







emissions in 2020.

® The president presented this commitment
in Copenhagen Conference.

® This voluntary goal (as Brazil does not
belong to Annex | of Climate Convention)
means a reduction of 1 billion tons of CO2.







Brazil's National Plan of
Action on Climate Change

Main Points

China's National Climate

Change Programme
Main Challenges

1. Stimulate efficiency increase for
better practices in the economy

2. Keep the high share of renewable
energy in the electric matrx

3. Increase in the share of biofuels in
transport

4. Reduction of deforestation rates to
reach rero Wegal deforestatior(
5. Eliminate the net loss of fores

coverage in Brazil by 2015,

b. Strength actions for reduction of
the vulnerabilities of populations.

7. ldentification of enviranmental
impacts resulting from climate
change and stimulates scientific

research for country's adaptation

1. Crtical challenge to current
development pattern

2. Huge challenge to coal dominate
energl mmathx

4. Great challenge to independent
Innavation

4. Conszervation and development of
forest and other natural resorces

0. Adaptation to climate change in
agriculture

b . Adaptation in water resources
[ Adaptation in coastal regions










Academic Excellence

= 320 full-time professors

= COPPE became a model for
= 3,000 students

other universities and research
institutes in Brazil.
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12 graduate programs for master’s and doctor’s degrees
Biomedical Engineering
Civil Engineering
Electrical Engineering
Mechanical Engineering
Metallurgical and Materials Engineering
Nuclear Engineering
Ocean Engineering
Energy Planning
Production Engineering
Chemical Engineering
Systems Engineering and Computer Science
Transportation Engineering







Offshore oll
MoNIterng

Satellite images and high
performance computing to detect oil
on the sea.

In partnership with the Petrobras
Research Center and Mexican Oil
Company, Pemex.

This technique has been successfully applied in the Baia de Campeche, in
the Gulf of Mexico ( Cantarell field = nearly 1,9 million barrels/ day).

IMPORTANT WITH THE ACCIENT IN OFFSHORE
OIL PRODUCTION AT THE GULF OF MEXICO




Environmental Modeling
System for Water Resources

COPPE has developed a powerful instrument for
emergency action planning in cases of the
leakage of oil or other contaminants in rivers,
reservoirs, lakes, estuaries and coastal waters.

A computational modeling system is used to
simulate hydrodynamic circulation, dispersion
of substances and quality of water in bodies of
water with free surfaces.

The system aims to assure the environmental
preservation of threatened areas and it has been
successfully tested in Brazil sponsored by the
World Bank.
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Group of Collecting Funnels Placed in a Shallow Region




Hydroelectric Plants GHG Emission — COPPE / IVIG










Ecological Concrete
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Alternative Energy
Sources

Hydrogen powered bus

In 2010 COPPE has launched a
Hydrogen powered bus

Designed to have an autonomy o
300 km, using only the energy
from:
- a nationally manufactured hydrogen fuel cell,
- electricity from kinetic energy regeneration in breaking
and from the grid accumulated in batteries.

The project stands out because of its innovative engineering
and

low cost, nearly 50% less than the price of the European
version.







Garbage - Biodiesel




Electric Energy from Waste at
Federal Unlv_erS|t of RiIo de Janeiro
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Wave Power Plant

COPPE has developed a Project for the implantation of the first ocean wave power plant
in South America. A pilot plant, capable of generating 500 kW, being implanted in Ceara,
in the Northeast Region of Brazil.

The pilot power plant design includes a hyperbaric chamber (an equipment developed in
COPPE to simulate high pressure marine environments in offshore oil production)
capable of producing water pressure equivalent to 500 meter high waterfall, like that of a
hydroelectric power plant.

Initial studies show that the Brazilian coast has the potential for supplvina 15% of the
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total of the electricity consumed in < N

. -
. et

S ——

With 8.5 thousand kilometers of coi =~ o=
and about 70% of the population . “"’H"Mhﬁﬂ& hd




Brazilian Forum on Climatic
Change

Secretary:
Instituto Virtual Internacional de Mudancas Globais - IVIG
COPPE - Centro de Tecnologia da UFRJ
Bloco 1-2000, Sala 129 — llha do Fundao
Rio de Janeiro — RJ

www.forumclima.org.br







