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BRAZIL SUMMARY 

 

Territorial area  8.515 million km2 (86% of USA) 

Total population – 2014  202 million inhabitants (63,5% of USA) 

Population annual growth 1.200.000/year 

Monthly new residential consumers 125.000 

Overall GDP – 2014  U$1.715 billion 

Installed capacity 151.596 MW 

Peak load 85.708 MW (Feb 2014) 

Electricity consumption per capita 2.664,15 kWh/year 

Average energy consumption growth Annual Rate 4% 

 

 



BRAZIL’s INSTALLED CAPACITY (2017) 

Energy generation sources 

UHE – 92.605 MW 
219 Utilities 

61,09% 

PCH – 4.952 MW 
436 Utilities 

3,27% 
CGH – 523 MW 
607 Utilities 

0,35% 

UTE - Biomass– 14.182 MW 
 534 Utilities 

8,88% 

[NOMBRE DE CATEGORÍA] - 
26.866 MW 

2.392 Utilities 
16,8% 

UTN - [VALOR] MW 
2 Utilities 

1,31% WIND(EOL) – 10.393 MW 
424 Utilities 

6,86% 

UFV (Solar) 24 MW 
44 Utilities 

0,02% 

Installed capacity of the country 151.596 MW 

Source: BIG/ANEEL 

Updated on 2017-4-7 



BRAZILIAN INTERCONNECTED SYSTEM-SIN 
(MWmed) 

Energy Balance-April 3rd,2017 

Sub-market Occurred on Historical Max 

South  

Southeast – CO 

North 

Northeast 

SIN  

14.525 at 14h44min 

47.456 at 14h28min 

6.075 at 15h27min 

11.655 at 14h28min 

79.605 at 14h28min 

17.971 on 06/02/2014 

51.894 on 21/01/2015 

6.492 on 21/10/2015 

12.473 on 03/12/2015 

85.708 on 05/02/2014 

Production  

National Hydro 
Binational Itaipu 

Nuclear Thermal 
Conventional Thermal 
Wind 
Total SIN 

Verified Programmed 

42,130 
8.904 
1.990 

10.181 
1.979 

65.184 

39.701 
9.029 
2.005 
9.943 
3.529 

64.207 

61,83% 
14,06% 
3,12% 

15,49% 
5,50% 

100,00% 

- 

Brazilian Interconnected System – SIN - MWmed 

International Interchange 
Load(*) 

0 
65.184 

0 
64.207 - 

Source: ONS 

Updated on 2017-4-3 



BRAZILIAN DISTRIBUTION SYSTEM 

CPFL 
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Eletrobras 

   -MANAUS ENERGIA 

Eletrobras 

   -ELETROACRE 

Eletrobras 

   -CERON 
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   -CEMAT 
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   -CELTINS 
Eletrobas 

   -CELG 

   -CEB 

Energisa 

   -ENERSUL 

Copel 

Energisa 

   -CFLO 

Celesc 63 DISCOs 

Different tariffs for  

each concession area 



LATEST INTERNATIONAL  
RENEWABLE ENERGY NEWS 



RECORD ADDED ENERGY 

WWW.NEWSCIENTIST.COM 

“Wind, solar, biomass, geothermal, small-scale hydropower, marine 

energy and waste-to-energy schemes added 138.5 gigawatts (GW) to 

global power capacity, equivalent to the total installed capacity of 

Canada. 

 

The figure, which excludes large hydroelectric dams, is up 8 per cent 

from 127.5GW in 2015.” 



RECORD DEMAND SERVED 

WWW.UTILITYDIVE.COM 

“The California ISO hit an all-time peak percentage, serving 56.7% of 

demand with renewable energy around 11:19 a.m. on March 23. 

 

Solar and wind power, combined, also hit a peak on the same day at 

49.2% of demand.” 



CHINA IS THE LARGEST SOLAR PRODUCER 

WWW.DIGITALTRENDS.COM 

“On Saturday, the National Energy Administration (NEA) noted that 

the nation officially claimed the title after doubling its installed 

photovoltaic (PV) capacity last year. By the end of 2016, China’s 

capacity hit 77.42 gigawatts […]”. 



The future is made up of 

renewable energy! 



SOLAR POWER FACTS AND FIGURES 



SOLAR IRRADIATION 

International Map 

 Germany: 900-1.250 

kWh/m2/year 

 France: 900-1.650 

kWh/m2/year 

 Spain: 1.200-1.850 

kWh/m2/year 

Daily Irradiation Annual 

Average: 

 



SOLAR IRRADIATION 

Brazilian Map 

 1.500 e 2.400 kWh/m2/year 

Annual average daily irradiation superior to most 

European countries 

 The lowest irradiation in 

Brazil is higher than the 

highest in Germany 



IN OPERATION 

PHOTOVOLTAICS PLANTS (UFV) 

Reduced  
Capacity 

[PORCENTAJE] 

Distributed 
Generation 

[PORCENTAJE] 

72.041kW 

9.231 plants 

27.761 kW 

44 plants 

Source: BIG/ANEEL 

Updated on 2017-4-7 
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32 Plants, 

877 MW 

7 Plants, 

206 MW 

2 Plants, 

40 MW 

19 Plants, 

570 MW 

5 Plants, 

144 MW 

15 Plants, 

270 MW 

15 Plants, 

270 MW 

9 Plants, 

270 MW 

6 Plants, 

148 MW 

6 Plants, 

180 MW 

IN CONSTRUCTION 

UFV POWERPLANTS 

Source: BIG/ANEEL 

Updated on 2017-4-7 

TOTAL 

116 Plants 

2.975 MW 



CENTRALIZED PHOTOVOLTAICS LER 

2014/2015 Auctions 
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300 

 

250 

 

200 

 

150 

 

100 

 

50 
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US$ 87 US$ 84 US$ 78 

202,3 232,9 246 

31 30 33 

Auction 8/2014 (LER) 

Oct 31 

Auction 8/2015 (1°LER) 

Aug 31 

Auction 9/2015 (2º LER) 

Nov 13 

Average MW Number of power plants Price 



NORMATIVE RESOLUTION 

Resolution # 

687/2015 



NET METERING SYSTEM 

Consumption Injection 

Bill = Net difference 



DISTRIBUTED GENERATION (DG) 
MODALITIES 



RESOLUTION ANEEL # 482/2012 
(updated by Resolution ANEEL # 687/2015) 

Distributed Generation 

 Any renewable source or eligible cogeneration 

 Microgeneration (75 kW max.) and 

Minigeneration (5,000 kW max.) 

 Energy trade – no commercialization 



NET METERING SYSTEM 

REN # 687/2015 

 

Energy Panel 

Injected energy 

Consumed energy 

Energy trade 

DISCO grid as virtual battery 

No commercialization 

kWh 

kWh kWh 

kWh 

kWh 

kWh 



MODALITIES 
Distributed Generation 

Shared net 

metering 

Virtual net 

metering 

Aggregated net 

metering 

Local system 

(GD junto a la carga) 

(Condominio con GD) 

(Autoconsumo remoto) 

(GD compartida) 



MODALITIES 
Distributed Generation 

Local system 
(GD junto a la carga) 

Common Area 
New 

Aggregated net 

metering 
(Condominio con GD) 



MODALITIES 
Distributed Generation 

Same concession area Virtual net 

metering 
(Autoconsumo remoto) 

Same entitlement 
Same owner 

(entitlement) 

 

(natural person 

or legal entity) 



MODALITIES 
Distributed Generation 

New 

Shared net 

metering 
(GD compartida) Consortium or cooperative 

Same concession area Consumers assembled 

through a consortium 

or cooperative 



EVOLUTION, PROJECTIONS and IMPACTS 



GENERATION 

Energy 

 

 -

 20,000

 40,000

 60,000

 80,000

 100,000

 120,000

 140,000

 160,000

 180,000

 200,000

 220,000
Evolution of Installed Capacity 

116% increase 

85.219 MW 

+ 31% 

48.869 MW 

EXECUTED PLANNED (PDE 2024) 

Source: BIG/ANEEL 

Updated on 2017-4-7 



DISTRIBUTED GENERATION 
(Photovoltaics Plants) 

Evolution 

9000 
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7000 
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5000 

4000 

3000 
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Aggregated number of connections 

3 9 28 58 100 155 248 346 501 
716 

1.131 
1.741 

2.814 

4.285 

5.800 

1 

7.626 
9.231 

230% 

increase in 

2016! 

Source: BIG/ANEEL 

Updated on 2017-4-7 



NUMBER of CONNECTIONS PER SOURCE 

Solar 

Photovoltaics 
Total Wind Hydro 

9.231 

41 48 
11 

9.331 
10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

0 

Biogas, 

Biomass and 

Cogeneration 

Source: ANEEL 

Updated on 2017-4-7 



TOTAL INSTALLED POWER (kW) 

Total 

72.041 

16.325 10.168 7.115 

105.650 
120.000 

100.000 

80.000 

60.000 

40.000 

20.000 

0 

Solar 

Photovoltaics 
Wind Hydro 

Biogas, 

Biomass and 

Cogeneration 

Source: ANEEL 

Updated on 2017-4-7 



GD DATA (APRIL 2017) 

105.650 kW 68,2% 79,3% 25 Years 
Power installed 

in distributed 

generation 

Distributed generation 

comes from solar 

source (Kw) 

Connections are 

residential 

Service life of 

the solar panels 

Source: ANEEL 

Updated on 2017-4-7 



DG CONCENTRATION 

Distributed Generation 

0 

 

1-100 

 

101-501 

 

501-1000 

 

Over 1000 



DISTRIBUTED GENERATION 
PROJECTIONS IN BRAZIL 



PROJECTIONS 

Distributed Generation 

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 
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Resolution 482/12 
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Capacity MW 
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4.577 

2.337 

504 

PROJECTIONS 
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R&D AND EE PROGRAMMES 

NOI= US$ 58,01b  1% NOI= US$ 580,1Mi NOI(D) = US$ 37,71b => ( 65,6% NOI) 

US$ 150,9Mi 
US$ 150,9Mi 

0,4% 

NOI 

D 

total 

EE 
EE 

R&D 

US$ 391,5Mi 0.20% MME 

0.40% FNDCT 

US$ 156,6Mi 

US$ 156,6Mi 

US$ 78,3Mi 

1% 

NOI 

G 

1% 

NOI 

T 

0,5% 

NOI 

D 

Total 

R&D 
0.40% 

 

Procel: 0,1% NOI (D) = US$ 37,7Mi 

 

1% NOI 

Net  

Operational  

Income 

  



BRAZILIAN SOLAR  
PHOTOVOLTAIC CHALLENGES 



SOLAR PHOTOVOLTAIC 

 Distributed Generation  Centralized Generation 

Funding Auction Structure  

well defined 

Funding Publicity 

Tax exemptions for  

the new modalities 

Rules to be 

updated in 2019 



SOLAR PHOTOVOLTAIC 

High Voltage Consumers: pays for hired demand 

Low Voltage Consumers: when generation  consumption – only pays the 

availability costs (30 kWh for single-phase, 50 kWh for two-phase, and 100 

kWh for three-phase) 

Possible solution: use of binomial tariff for low voltage consumers: energy + 

“wire” (grid transport), similar to the high voltage consumers 

Appropriate remuneration of the grid costs 



EDIFÍCIO SEDE DA ANEEL 

Projeto de eficiência energética 

510,40 kWp 1.760 painéis 

1,65m2 



ANNEL’s MISSION 

Why we Exist 

To provide favorable conditions for 

the electric power market to develop 

with balance between the agents and 

for the benefit of society 
 

 



w w w. f a c e b o o k . c o m / a n e e l g o v b r  

w w w. t w i t t e r. c o m / a n e e l _ n o t i c i a s  

w w w. y o u t u b e . c o m / u s e r / a n e l  

W W W. A N E E L . G O V. B R  

A N DRE  PEP ITO N E  DA N Ó B REG A  

A N EEL’s  D I RECTO R  

ADDRESS: SGAN 603 Módulos I and J - Brasília/DF, Brazil 

Zip Code: 70830-110 

GENERAL PHONE: +55 61 2192 8626 

SECTOR OMBUDSMAN:167 


