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Matriz Elétrica Brasileira

Desafios para o século 21




A importancia da Energia Elétrica

A Energia Elétrica é fator fundamental para
o desenvolvimento e melhoria da qualidade de vida

gue somente ocorrera no Brasil se houver um
significativo crescimento no consumo por habitante.
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Fonte: Lighting the way, InterAcademy Council, 2007






O Planejamento Energético

* Plano Nacional de Energia — PNE 2030

Cenario de Referéncia: 4.000 MW instalados

Nova revisao — Horizonte 2050




O Planejamento Energético

* Plano Decenal de Expansao de Energia

Atualmente — Angra 3

Nova revisao — Identificada a necessidade de
expressiva geracao térmica de base
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Geracao de Eletricidade no Brasil
por Fonte

O Edlica




Geracao por fonte 2011-2015
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Compromisso Brasileiro na COP 21

Meta brasileira

INDC (Intended Nationally Determined Contribution)

Meta de reducao de emissoes de gases de efeito estufa:

3% 437

até 2025 (na comparacao até 2030 (na comparacao
com 2005) . com2005)




Greenhouse Gas Emissions
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A eficiéncia energética tem

crescido...
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.. mas a demanda aumenta muito mais




A TYPICAL U.S. REFRIGERATOR

USES AS MUCH ELECTRICITY IN A YEAR

AS 9 ETHIOPIANS.
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Global Cloud Electric Consumption
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Source: Greenpeace International, How Clean is Your Cloud, April 2012
Note: Cloud consumption here includes felecommunications infrastructure, but not the entire ICT ecosystem.



Data centers energy mix

Electricity Sources for Electricity Sources for
Google's Datacenter in Amazon's 23 Datacenters
Berkeley County, SC in VA
— = o— —

Via Lux’s Via U.S. Via Lux’s Via U.S.
Grid Network EPA's eGRID Grid Network EPA’s eGRID
Analysis Analysis

m Coal Oil Gas m Nuclear W Hydro M Non-Hydro Ren.

Source: Lux Research, Inc.
www. luxresearchinc.com



A nuvem é cinza




Tudo pode mudarr...




Integracao Nuclear - renovaveis




O desafio da variabilidade

:

tons of minutes to hours
. Load Following

' days
. Dally/Hourly Scheduling
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Production éolienne et nucléaire (facteur de charge)
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Figure 1.7: Example of a load patterns aver a 24 h period of time
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Figure 1.8: Approximate frequencies of different ramp rates in French NFP
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Figure 1.3: Example of the electricity generation in France during 2 weeks in November, 2010
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Source: Electrical Energy Statistics for France 2010, RTE (Réseau de transport d"électricité, France),
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Horse Butte - Idaho
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Integracao SMR-Edlica

32 turbinas Vestas V100
1.8 MWe cada turbina
57.6 MWe capacidade total
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As Futuras Usinas
Brasileiras

eSelecao de Sitios
eTecnologias



EPRI Sitting Guide: Site Selection and Evaluation Criteria for an Early Site Permit
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O Processo de Selacéao de Sitios

Application (Sitting Guide), Marco 2002

Areas Candidatas
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CRITERIO DE ACEITACAO: MELHOR/PIOR
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(UP 5)

Sitio
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SITIOS POTENCIAIS BRASILEIROS

Venezuela i




AP-1000 — WEC / USA

Tecnologias disponiveis 1000 — 1200MW

............................................

ACP1000 — CNNC - China



Tecnologias disponiveis > 1200MW

EPR 1650MW
AREVA - Franca

CAP-1400
SNPTC - China

1400

APR1400

Kepco - Korea




Visao: Uma central com 6 reatores — Oportunidade de desenvolvimento
regional sustentavel

INVESTIMENTO TOTAL
US$ 30 Bilhoes

CAPACIDADE DA CENTRAL
6600 MWe

FATOR DE CAPACIDADE
85% A 90%

PRODUCAO ANUAL
50,58 Milhoes MWh

RECEITA ANUAL
~US$ 2,5 Bilhoes

CUSTO ANUAL
US$ 1 Bilhdo

MARGEM
US$ 1,5 Bilhao

RETORNO DO INVESTIMENTO
~17 Anos



Obrigado!




Power (GW)
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Hard coal and (shale?) gas (with a
smidge of hydro) are ramped up
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‘ Steady baseload shown below provided by brown coal, nuclear, hydro and biomass
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German Electricity Production Week 17, 2016




