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BRAZIL AND WORLD DATA

POPULATION 2010 => 195 MILLIONS

AREA => 8.514.876 km?

GNP 2010 ( current value) => US$ 2,088 billion

GNP PER CAPITA 2010 (currentvalue) => US$ 10,700
FURNAS

Ministério de Minas e Er ceNTRAIS ELETRICAS S.A.
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Evolution of Primary Energy Production
and Final Energy Consumption by Source
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World Energy Matrix (%)
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Oleo Carvao Gas Natural Nuclear Hidraulica Qutras
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Participacdo de Combustiveis Fosseis:
1980 - 85% 2010 - 82%




World Electric Energy Matrix (%)

% 1980 2010
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Participacdo de Combustiveis Fosseis
1980 - 70% 2010 - 69%




WORLD - ENERGY SUPPLY
(per capita)

tep/hab. year WORLD RANKING
2 Energy ENERGY SUPLY BY COUNTRY /2008
USA 18,6
China 17.4
Russia 5,6
1980 2010 India A
Japan 4,0
kWh/hab.year o BT 27
4500 Electricity o day i
3.000 W France 2,2
Brazil 2,0
1500 —. South Korea 1,8
= Total 59,4

1980 2010



World Energy Outlook towards 2030

Enerqy Demand

«2010/2030 growth rate1,5% per year
*Fossil fuel share of 80%, by 2030 (82% in 2010)
*participacao das fontes renovaveis evolui de 13% para 15%

Energy Supply

«2010/2030 growth rate 2,2% per year
*Fossil fuel share 65%
‘Renewables from 19% in 2010 to 22% in 2030

Fonte: DOE-Department of Energy/USA
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Energy Production and Electricity
Generation by fuel in  USA (%)

USA 2008 MATRIZ ENERGETICA
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Energy Production and Electricity Generation
by fuel in Europe (%)
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Matriz Energética Total na Europa: 1.927x10 © tep
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Petroleo Carvao Mineral Gas Natural Nuclear Hidreletricidade Qutras
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Energy Production and Electricity Generation
by fuel in China (%)
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Carvao Mineral Gas Natural Hidreletricidade Nuclear Petréleo QOutras

Fonte: IEA e MME/ BEN (2008)



Energy Production and Electricity Generation
by fuel in India (%)

Energia India- 2008 :620x10° tep
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Energy Production and Electricity Generation
by fuel in Russia (%)
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Energy Production and Electricity Generation
by fuel in Saudi Arabia (%)
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Energy Production and Electricity
Generation by fuel in Brazil (%)
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SELF-SUFFICIENCY / IMPORTS and EXPORTS

Percentage of Dependence in Relation to Domestic Energy Supply (%)
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THE BRAZILIAN ENERGY PLANNING
DOMESTIC ENERGY SUPPLY
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BRAZIL - ENERGY SYSTEM EXPANSION
Main Results

= Electric Power

Installed Capacity from 110 GW (70% hydro), in 2009, to 180 GW (67% hydro), in
2019; In 2019, natural gas natural 10%, biomasse 9%, oil 7%, wind 3%, nuclear 2%
e coal 2%.

= Petroil and Natural Gas
In 2019, 5,1 million bbl/day (10% annual growth rate), 2,2 milion bbl/day for exportation;

Natural gas nacional prodution, in 2019, 230 million m%/day (14% annual growth rate)
and 40 million m®day for export

= Biofuel

Ethanol — 64 milhdes m3, in 2019, and exports of 10 milhdes de m3(in 2009, 26,1
million m3, in 2009).

Biodiesel — 4,2 million m3, in 2019, (1,6 milhdes m3, in 2009).




EVOLUTION OF "HYDROELECTRIC CULTURE"
Run of River Hydroelectric Power Plant
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Many Thaks

Olga Simbalista
Rio de Janeiro, October 2011



BRAZIL - NATIONAL ELECTRICITY SUPPLY
(%)

829
ENERGIA ELETRICA (TWh)
506
2009 < S 2019
5,1% ao ano
Ano Consumo per Capita
l(JkWhF/)hab ) g Evolucéo da Capacidade Instalada

2009 2231 7.100 MW por ano no horizonte decenal
2019 3'441 (incluindo a autoproducéo)

Balan ¢o Energ ético -Conselho T écnico: Confedera g@ Com ércio - CNC



BRAZIL - NATIONAL ELECTRICITY SUPPLY
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Oferta Interna de Energia Elétrica per capita

evolui de 2.650 para 4.000 kWh/hab.ano
Balan ¢o Energ ético -Conselho T écnico: Confedera ¢ Com ércio - CNC



PDE 2019
BRAZIL - HYDROELECTRICITY / Hydropower

Plants in The Amazon Region

= Bacia do Madeira (6.450 MW) :

= Jirau (3.300 MW) e Santo Antonio (3.150 MW) - suprimento
2012/2014

= Bacia do Xingqu (11.233 MW)
» Belo Monte (11. 233 MW) - suprimento 2015/2017

= Bacia do Tapajos (26.494 MW) :

= Baixo Tapajos: sete usinas (complexo Sao Luiz), totalizando
14.245 MW — suprimento 2017/2020;

= Alto Tapajés : Teles Pires (cinco usinas, 3.644 MW) e Juruena
(treze usinas, 8.605 MW), totalizando 12.249 MW - suprimento
2015/2018.

Balan ¢co Energ ético -Conselho T écnico: Confedera QQ Com ércio - CNC




CHALLENGES OF ENERGY SYSTEM EXPANSION
IN THE NEXT 10 YEARS

" Expansao de 71.000 MW (incluindo auto-produc¢ao) no horizonte decenal 2009/2019
(média anual de 7.100 MW)

" Elevacao da atual producao nacional de petréleo de 2 milhdes de bbl/dia para cerca de
5 milh6es bbl/dia

® Elevacdo da atual produgdo nacional de gas natural de 60 milhdes de m¥/dia para
cerca de 230 milhdes de m3/dia

= Expandir a producao de biocombustiveis (etanol e biodiesel) a taxa de 10% ao ano

Investimentos em Energia

RS bilhdes %
Energia Elétrica 214 22,5
Petroleo e Gas 672 70,6
Biocombustiveis 66 6,9
Total dos Investimentos (*) 951 100,0

(*) Representa cerca de 2,2% do PIB e 10,1% da F lados no periodo
Balan ¢o Energ ético -Conselho T écnico: Confedera ¢ Com ércio - CNC



