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Overview

* Energy background
e Current situation

* Integrated resources planning: Demand, supply and interface
resources

 Solar resources and the interconnected system
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Energy background

Structure of energy supply and demand
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The current energy context

« Short run challenges
1. High dependency on electricity and transportation fuels

2. Energy management and planning: coordination of energy auctions,
planning schedules generation/transmission

3. Re-establish the financial standing of utilities
4. Economic recession

« Longer term challenges
1. Decrease the carbon content of transportation and electricity sector

2. Electricity sector:

1. Optimize the operation of the interconnected system including energy storage, and
changing climate patterns and competing uses of water

2. Integrate large potential of renewables together with de-centralized options
(including demand-resources)
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Solar PV, +wind + biomass as
strategy to optimize existing
centralized energy storage
(electricity) and flexibility of
demand
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Significant RE potential (not
only hydroelectricity)
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Germany and Brazll

« Comparison

Sources: http://solargis.info/doc/free-solar-radiation-maps-GHl;
www.cia.gov/library/publications/the-world-factbook/
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Energy Efficiency/ Demand-
side resources
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Results for the Greenpeace study (Greenpeace,

2016) NN . o .
Reduction (%) in Electricity consumption vis a Vvis
Setores INDUSTRIAL (*) | PUBLICO J?JFBHGAL COMERCIAL | AGROPECUARIO | ENERGETICO

8 Desempenho Global 23,8 23,1 26,7 23,6 31,2 29,5
g lluminago 14,1 15 35 31,5 28,5 18
[ Refrigeracdo/Resfriamento| 10,1 35 30 14 15
ﬂ Calor de Processo 7,0 25 25 15
8 Forca Motriz 30,0 32,4 32 31,5 33,5 30,5

Eletroquimica 4,7

Aquecimento Direto 11,0 15 15 15 15

Setores INDUSTRIAL (¥*) PUBLICO | RESIDENCIAL | COMERCIAL | AGROPECUARIO | ENERGETICO

o
g Desempenho Global 36,7 36,4 36,1 33,1 45,9 43,0
(o] lluminacao 47,1 35 50 34,5 33,5 32
Ol Refrigeracdo/Resfriamg 19,6 31 35 31 35
8 Calor de Processo 10,5 37,5 37,5 22,5
(o'} For¢ca Motriz 43,3 46,6 46 45 48 44

Eletroquimica 7,1

Aquecimento Direto 21,5 22,5 22,5 22,5 25,4

*) the study considered 8 industrial sectors. .
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Results for the Greenpeace study
(Greenpeace, 2016)

Reduction (%) in fuels consumption vis a vis BAU

2015-2030
Setores INDUSTRIAL (*) RESIDENCIAL PUBLICO COMERCIAL AGROPECUARIO ENERGETICO
Fossil |[Renov.| total |Fossil|Renov.| total |Fodssil |Renov.| total | Fossil |[Renov.| total | Fossil |[Renov.| total |Fossil|Renov.| total
Desempenho Global 22 6 28 10 | 15 25 5 2 7 15 | 20 35 15 | 20 35 20 5 25
2030-2050
Setores INDUSTRIAL (*) RESIDENCIAL PUBLICO COMERCIAL AGROPECUARIO ENERGETICO
Fossil [Renov.| total |Fdssil|Renov.| total |Fossil [Renov.| total | Fossil |Renov. total | Foéssil [Renov.| total |Fdssil|Renov.| total
Desempenho Global 29 14 43 12 | 18 30 8 10 18 20 | 25 45 20 | 27 47 30 10 40
AV,

¥
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— Demanda de Energia por Setor (P)/ano)

Como nossa matriz energética vai mudar até o ano de 2050 se seguirmos a tendéncia atual
ou se seguirmos a proposta do Greenpeace Brasil.
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Challenges (Research topics)

1. Transportation
« Liquid biofuels VS electricity for transportation
 Transition to a future with more efficient modes of transportation and mobility

2. Power sector: we have a large RE electricity system
 Transition to a new system with larger share of solar and wind

* How climate affects: RE electricity production, competition for water
resources, changes in energy demand patterns

« Restricted expansion of conventional hydro generation and energy storage
(water resevoirs)
1. Strategies to maximize the usage of the existing "battery" (water reservoirs)
2. Strategies to develop demand-side resources (energy effciency and distributed
generation)
* Re ngaEtion and business models: incentives to greater dissemination of EE
an

3. Assess the socio-economic impacts of these changes W
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