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BRAZILIAN NUCLEAR INDUSTRY
MONOPOLY ESTABLISHED BY CONSTITUTION
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ELETRONUCLEAR MISSION
WORKING ON 3 TIME FRAMES
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100 MILLION MWH GENERATED
MILESTONE REACHED ON FEBRUARY 2006

1997-2008 .
Avalilability factors: y
Angra 1: 82,44%
Angra 2: 82,97%

Nao Proliferacao e Desarmamento Leonam dos Santos Guimaraes Rio, 30/10/2009



TOP 15 WORLD ELECTRIC GENERATORS

BRAZIL IS ONE OF THE MAIN WORLD ELECTRICITY PRODUCERS
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= Brazil: 102 place

source: International Energy Annual 2003
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TOP 15 WORLD ELECTRIC GENERATORS
but its consumption per inhabitant is very low

16.531

Brasil: 902 place

source: International Energy Annual 2003




HDI X ELECTRICITY CONSUMPTION

Sy
oy

e

ent Inder

0.1

0.0

-

Al
Argentina  pgla .".
Mexico

o ~—
e

. AN
. — 'l
._\ .

= O
Australia Norw ay

United States Canada

Kuwait

Japan, France, Netherlands, Italy, United Kingdom,
Cermarty, Israel, Republic of Korea

China Russian Federation, Saudi A rabia

So1*) Africa

<Nﬂdia

—N\akistan

0 7,500 10,000 12,500 15,000 17,500 20,000 22,500 25,000 27,500

2,500 5,000

Electricity consumption {kWh/personyear)




TOP 15 WORLD HYDRO GENERATORS
GREATEST CONTRIBUTION OF HYDRO POWER
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Brasil: 22 place
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Only Norway and Paraguay have a
relative contribution of hydro power
greater than Brazil

source: International Energy Annual 2003
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ELECTRICITY GENERATION IN BRAZIL

an unigue renewable matrix



CO2 emissions avoided in Brazil

2000 - 2006
HYDRO POWER:
1.677 million tons

Jfs

>

BIO ETHANOL.:
165 million tons

NUCLEAR POWER:
63 million tons
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HYDROPOWER REQUIRES SYSTEM INTEGRATION
HAVING CONTINENTAL DIMENSIONS EQUIVALENT TO EUROPE
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ELECTRIC SYSTEM EVOLUTION IN THE 90°s
NEED FOR THERMAL REGULATION

Installed Hydropower
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ELECTRIC SYSTEM EVOLUTION IN THE 90°s
NEED FOR THERMAL REGULATION

RELATIONSHIP
RESERVOIR CAPACITY /
TOTAL CHARGE - THERMAL GENERATION

Mainly due to charge reduction
(and an increase thermal generation)



ELECTRIC SYSTEM EVOLUTION
NEED FOR THERMAL REGULATION

CRISIS

"Generated

Generated



ELECTRIC SYSTEM EVOLUTION IN THE 90°s
“DAM CULTURE" CHANGE
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ELECTRIC SYSTEM EVOLUTION IN THE 90°s
NEED FOR THERMAL REGULATION




ELECTRIC SYSTEM EVOLUTION IN THE 90°s
NEED FOR THERMAL REGULATION

more nuclear

could help me!




ELECTRIC SYSTEM EVOLUTION IN THE 90°s
NEED FOR THERMAL REGULATION



ELECTRIC SYSTEM EVOLUTION IN THE 90°s
NEED FOR THERMAL REGULATION

— Gas — Fuel OIl
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— Coal — NuU
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NUCLEAR RENAISSANCE IN BRASIL
PROJECTIONS FROM NATIONAL ENERGY PLAN 2030
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NATURAL GAS
WIND AND
OTHER
RENEWABLES

=} BIOMASS AND
FUEL OIL

MNUCLEAR

2006 : :
Scenariol 1678 20,6 73 65 59 33 2205
Scenario2 1688 181 73 65 65 33 2185
Scenario3 1682 241 93 65 65 33 270
Scenario4 1687 216 91 113 65 65 33 2270

Scenario5 2433 281 91 93 65 65 33 3061
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NUCLEAR RENAISSANCE IN BRASIL
PROJECTIONS FROM NATIONAL ENERGY PLAN 2030

1.405 MW | 1.000 MW | 1.000 MW 2.000 MW

REFERENCE 4.000 MW

Angra 3 NE 1 NE 2 SE 1+SE 2

MEDIUM 1.405MW 1.000 MW  2.000 MW 3.000 MW 6.000 MW
Angra 3 NE 1 NE 1+NE 2 SE 1+SE 2+NE 3

1.405 MW" | 2.000 MW | 3.000 MW 3.000 MW

3.000 MW

Angra 3 NE 1+NE 2 SE 1+SE 2+NE 3 | SE 3+SE 4+NE 4




ELECTRIC SYSTEM EVOLUTION
NUCLEAR CAPACITY INSTALLED - 2030

BRASIL 9.360 5.360

RUSSIA 33.760 26.760

INDIA 32.160 16.260

CHINA 43.830 24.830




NUCLEAR EXPANSION IN BRAZIL
ANGRA 3 + 6 x 1.000 MW NUCLEAR STATIONS

CONNECTED
IN 2015
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WORKS ON SITE
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PROJECTIONS FROM NATIONAL ENERGY PLAN 2030

/ 

NATURAL GAS
WIND AND
OTHER
RENEWABLES

=} BIOMASS AND
FUEL OIL

MNUCLEAR

2006 : :
Scenariol 1678 20,6 73 65 59 33 2205
Scenario2 1688 181 73 65 65 33 2185
Scenario3 1682 241 93 65 65 33 270
Scenario4 1687 216 91 113 65 65 33 2270

Scenario5 2433 281 91 93 65 65 33 3061

© o ©;
= ok
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NUCLEAR EXPANSION IN BRAZIL
ANGRA 3 + 6 x 1.000 MW NUCLEAR STATIONS

WORKS ON SITE



NUCLEAR EXPANSION IN BRAZIL
SITE SELECTION

Developed from EPRI Siting Guide: Site Selection and Evaluation
Criteria for an Early Site Permit Application (Siting Guide), March 2002
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19 SITES
SELECTED
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NUCLEAR EXPANSION IN BRAZIL
SITE SELECTION



SPENT FUEL LONG TERM STORAGE
BRAZILIAN SOLUTION

Designed for 500
years




BRAZILIAN URANIUM RESOURCES
ONE OF THE MAIN RESERVES IN THE WORLD



BRAZILIAN URANIUM RESOURCES
ONE OF THE MAIN RESERVES IN THE WORLD



NUCLEAR FUEL INDUSTRY IN BRAZIL
URANIUM + TECHNOLOGICAL CAPABILITIES

USEXA - NAVY
(CONSTRUCTION)

LEl and USIDE - NAVY
(OPERATION)

LABGENE
NAVY
(CONSTRUCTION)

LABMAT and LADICON -
NAVY
(OPERATION)



NUCLEAR FUEL INDUSTRY IN BRAZIL
MEDIUM TERM VISION



NUCLEAR FUEL INDUSTRY IN BRAZIL
MEDIUM TERM VISION

1.Prospecting
2.Conversion

3.Enrichment

1.auto-sufficiency

2.added value exports



NUCLEAR FUEL INDUSTRY IN BRAZIL
LONG TERM VISION
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NON PROLIFERATION IN BRAZIL
UNIQUE SUCCESS EXPERIENCE

 Over and above this paradox, Brazil is
making an irreprehensible “homework™
In non proliferation issues
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NON PROLIFERATION IN BRAZIL
UNIQUE SUCCESS EXPERIENCE



NON PROLIFERATION IN BRAZIL
UNIQUE SUCCESS EXPERIENCE



CONCLUDING REMARKS
“PEPPERING" THE DISCUSSION



CONCLUDING REMARKS
TRYING TO ANSWER THE “DISCUSSION PAPER”
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