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Brazil power sector at glance 

Brazil 
8,5 million km2  
180 million people 
 

Sources: ANEEL, EPE 

(year 2009) 

107 GW 

73% is hydro 

Installed capacity:  

65 GW 
(comparable to England or Italy) 

Peak demand: 

51GWx8760h/y = 447 TWh/y 

90% is hydro 

Average production: 



Brazilian energy is renewable due to hydro and ethanol 
(year 2009) 

0 20 40 60 80 100

Brazil

Worldwide

OCDE Countries

Renewable

Non-renewable

Sources: IEA, EPE 

8% 

13% 

47% 



rbhrghrbgrfrrfrr 

Região Sudeste / Centro-Oeste 
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Hydrological uncertainty 
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Storage of energy in the water reservoirs 



The dispatcher ranks the 

generators by unit price 

6 

In countries that get electricity from coal or oil, 

power dispatch is done “locally” and is 

conceptually a simple matter 

 



7 

Future Today 

Time 

In countries that most of the electricity is generated by hydro 
plants, hydrological uncertainty is a relevant issue 

Future water storage depends on present storage, future 

water inflow and the decision about how much 

thermoelectricity could be substituted by hydroelectricity 



CEMIG

FURNAS

AES-TIETÊ

CESP

CDSA

Consórcios

COPEL

TRACTEBEL

ITAIPU
Binacional

Rio Grande

Rio Paranaíba

Rio Tietê

Rio Paranapanema

Rio Iguaçu

CEMIG

FURNAS

AES-TIETÊ

CESP

CDSA

Consórcios

COPEL

TRACTEBEL

ITAIPU
Binacional

Rio Grande

Rio Paranaíba

Rio Tietê

Rio Paranapanema

Rio Iguaçu

Centralized dispatch 

In order to take advantage of 

hydrological diversity, energy is 

transported through long distances 

 

Power plants in the same river basin are 

own by different companies 

 



Short term marginal cost  
 Spot price 

Sale on the spot is very unsteady 

 contracts at long term (PPA’s) contracts 
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Sale on the spot is very variable... 
solution: long term (PPA’s) Rationing 



Auctions 
 

Distribution Utilities have the 
obligation to sign long term 
contracts  with Generators  

New generators 
Contracts: 15 – 30 years 

 
 

Old generators: 
Contracts: 3 – 15 years 

 
 

Auctions of agreement: 

Contracts: up to 2 years  

Year of the 
beginning of the supply 

A 

A-5 A-1 
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New power plants are built if their proponents win 
Government organized auctions of PPAs  



Generation 

Free Consummers 
 

Captive  
Consummers 

Distribution Transmition 

Distribution 
tariff 

TUST 

 

TUSD  

TUST 

TUST 

PPA (energy) 

Free Consummers 
 

TUSD - Distribution network charge + taxes  

TUST – Distribution network charge + taxes 
Distribution Tariff = Energy + TUSD 

PPA – Power Purchase Agreement 

Long term power purchase agreements (PPAs) 



The Interconnected high voltage grid  transports energy 
all over the country from river basin with good 

hydrological conditions to those suffering a drought 

4 000 km 

Isolated 
System 

Interconnected System 

4 000 
km 

4 000 km 

Europe 

(year 2007) 



TUSD = low voltage connection tariff 

TUST = high voltage connection tariff 

 

biomass 

small hydro 

wind 

waste 

Reduced TUSD and TUST for the alternative sources of energy: 



We have been producing 

electricity from solar energy 

for more than a century 



 Does it make sense to 
build new hydro 
plants in the Amazon? 

What would be the 

alternatives? 



Belo Monte Hydroplant 
Xingu River  



Relationship between storage and monthly consumption 
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Hydroelectric potential utilized 



Per capita consumption of electricity  

KWh/y 



Hydroelctric cost X Reliability 
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Optimal mix Hydro X Thermal 
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Consumers 

Government 

Regulator’s Mission 

Reasonable tariffs  
Quality of service 
Guarantee of rights 

Adequate remuneration 
Honored contracts 
Predictable and clear rules 

Strategic interests 
Development model  

Universal service 

Utilities 

Regulator´s mission 



Tariff calculation is based on the “required revenue”  
of the discos 

Non manageable costs  
(Parcel A): 

Pass through 
 

Energy 
Taxes 
Transmission  system 

Manageable costs 
(Parcel B): 

Subject to the regulator 
 
O&M 
Depreciation 
Remuneration of the capital 

+ 
  

  

– 

64 distribution companies 



Light’s tariffs 

Distribution (Light)  

23% 

Energy  
29% 

Taxes 
32% 

Transmission  

6% 

Cross subsidies 
10% 



Update the non  
manageable cost 

Update the  
manageable cost by the  

inflation  minus  X factor   
+ 

In a regular year... 



Update the non  
manageable cost 

Calculate a new manageable  
cost through benchmarking 

 and virtual DISCO 
 
  

+ 

In a revision year... 



The new manageable cost 

       x 

Capital remuneration Depreciation + 

Non depreciated  
asset  

WACC 

O&M + 

       x Total asset 
Depreciation 

 rate 
      

Benchmarking  
and virtual 

DISCO 



2011 2008 2010 2009 2012 2013 

Third Tariff 
Revision 

Second Tariff 
Revision 

Annual Adjustments 

Parcel A 

• Perdas 

Regulatórias 

• Compra de 

Energia 

• Encargos 

Parcel B 

Remuneração 

de Capital 

Quota de 

Reintegração 

Empresa de 

Referência 

Parcel A 

Parcel B 

Redefinition of  
Parcel B and the 
regulatory losses 

Factor X – Estimated gains of scale 



Light’s tariffs 

Voltage 
level class 

Mean tariff 
R$/MWh 

A2 198  

A4 297  

BT 325  

A2 Blue 

DP(R$/kW): 22,08  

DFP(R$/kW): 5,15  

EPS(R$/MWh): 252,14  

EFPS(R$/MWh): 160,62  

EPU(R$/MWh): 228,90  

EFPU(R$/MWh): 147,13  

A4 Blue 

DP(R$/kW): 45,07  

DFP(R$/kW): 14,28  

EPS(R$/MWh): 252,14  

EFPS(R$/MWh): 160,62  

EPU(R$/MWh): 228,90  

EFPU(R$/MWh): 147,13  

Class Mean tariff 
R$/MWh 

Residential 345 

Comercial 311 

Public 
lighting 

160 

Tariffs grow 
as the 
voltage 
decreases 

Residencial tariff 
is more expensive 
among the low 
voltage classes 
due to cross 
subsidies 

Payment for 
the grid is 4 
times more 
expensive at 
peak hours 

Payment for 
the energy is 
1.6 times more 
expensive at 
peak hours 



Light’s tariffs variation (1995-2011) 
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Thanks! 

 

jerson.kelman@light.com.br 


