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Energias Sustentaveis - A transicao € possivel.

* Em 2017: Grande aumento da poténcia instalada global em geracao de
energia renovavel,

* Porém os progressos (a nivel global) nao sao suficientemente rapidos
para atingir os objetivos acordados em Paris;

* As tecnologias de geracao de energia renovavel continuam a evoluir;
* Queda rapida e sustendada dos custos;

* Tendéncia de aumento da eletrificacao dos transportes; aumento da
digitalizacao; intensificacao da regulamentacao sobre emissoes;

* A transicao é possivel!




Evolucao da poténcia instalada global 2017

2016 2017
 Poténcia instalada total no  ETETTTTTTTTTTTTTTTTTE
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* Solar PV: 55%

* Edlica: 29%
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Evolucao da poténcia instalada no mundo

Global Renewable Power Capacity, 2007-2017
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* Em 2017 as renovaveis foram responsaveis por 70% do
aumento da poténcia instalada global

* Fornecendo 26,5% do total de energia elétrica consumida;



Portugal: Poténcia Instalada / Renovaveis
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Portugal: Producao de Energia - Renovaveis
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Top 10 Countries - Energias renovaveis

Share of Electricity Generation from Variable Renewable Energy, Top 10 Countries, 2017
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Eolica

* 52 GW de poténcia instalada
em 2017;
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Hidrica

* 19 GW de poténcia de

gera g:ﬁ o hidrica foi Hydropower Capacity and Additions, Top 10 Counties for Capacity Added, 2017
comissionada em 2017; .
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* Principalmente na China, ands
seguida pelo Brazil




Solar PV

* Aprox 100 GW de solar
PV i n Sta I a d a e m 2 O 1 7 Solar PV Global Capacity and Annual Additions, 2007-2017
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Legislacao avanca a nivel global

e 128 paises tém uma
politica para energia
elétrica renovavel;

Nationad Targets for Share of Renewable Energy in Final Energy, by a Specific Year, in Place at End-2017

* 70 paises tém g,
politicas para as
renovaveis nos
transportes;
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com foco nas
renovaveis.

o e




A tecnologia continua a avancar

® mono-Si, n-type, rear (79 cm? cell) 26.7

= mono-Si, n-type, rear (module)

» multi-Si, n-type (4 cm? cell)

Crystalline Silicon

multi-Si, p-type, PERC (module)

u CIGS (1 ecm2 cell)

CIGS (module)

mCdTe (1cm? cell)

Thin film

u CdTe (module)

a-Si, triple (1 cm2 cell)

a-Si, triple (module)

a: Green et al.: Solar Cell Efficiency Tables (Version 51), Progress in PV: Research and Applications 2018. Graph: PSE 2018

 Eficiéncia dos modulos continua a aumentar ;

* Inversores com melhores caracteristicas técnicas ao nivel da estabilizacao da
rede;

 Storage: Custo a diminuir e tecnologia a avancar.




Custos - Reducao continua.

Historical Price Development Germany for 10 to 100 kWp roof-top PV-Systems
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Price Learning Curve
Includes all Commercially Available PV Technologies

100
Learning Rate:
Each time the
= cumulative production
3 1960 doubled, the price
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Data: from 1980 to 2010 estimation from different sources : Strategies Unlimited, Navigant Consulting, EUPD, pvXchange; from 2011 to 2016: IHS. Graph: PSE 2017

* Curva de aprendizagem— nos ultimos 36 anos o preco dos modulos em
média diminuiram 24% cada vez que dobrava o volume acumulado de

producao.
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PPA energy prices - comparision - Novo paradigma

0.50 —
0.40 —
g 0.30 —
=
(]
7
D
© Peru
0.20 —
& lt=hy o
_ -
Fossil fuel cost range South Africa = - Zimbabwe
Hinkley Point C % ®
P - ®
eru
0.10 - = Morocco e
m s Solar
Brazi Bragi & _ ® South Africa e ‘:— ‘
Brazil Srazil | Brazl oo i Asrica s - Wind onshore
. ifr? Brazil UAE naia
I I I I I I I I I I I I I I I I I I
2009 2010 2011 2012 2013 2014 2015 2016 2017

Fonte: IRENA 2017 OEFacec




Challenge: EV Infrastructure

AC Grid
Supply

- Home or

Public




Integrated approach:
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