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The IPP Investment Experience in the Brazilian Power 
Market 
 
Adilson de Oliveira, Erik J. Woodhouse, Luciano Losekann, and Felipe V.S. Araujo 

 
I.  INTRODUCTION 

 
This paper is part of the wider Program on Energy and Sustainable Development 

study on the ongoing experience of Independent Power Producers (IPPs) in developing 
countries that are in the midst of restructuring their electric power sectors.  It reviews the 
development of the Brazilian electricity market after the liberalization reform of the 1990s.  
Our aim is to identify the critical factors that affected the performance of independent 
power projects—from the perspective of both government and investors—that were 
developed in the midst of this continuing reform effort.    
 

Power sector reform was part of a broader collection of radical reform of the 
Brazilian economy in the 1990s.  After twenty years of military autocracy, a new constitution 
passed in 1988 that laid a foundation for democracy.  Successive governments supported 
more and more liberalizing policies, rolling back their own role in the economy.  As part of 
this process, infrastructure development—including energy infrastructure—was opened to 
private sector participation.  
 

The Brazilian energy sector reform followed a textbook model from early 1990s 
Latin America—specifically Chile and Argentina—premised on introducing competition to 
the wholesale power market while maintaining monopolies in transmission and distribution.  
The textbook electricity reform model also established an independent system operator and 
independent regulator to oversee system management.  Brazil began its power sector reform 
by privatizing distribution, followed by generation and transmission.  And because the 
drought and successive power rationing of 2001-02, the Brazilian power market is being 
reformed again.  The wholesale market will be ruled by long term contracts and new 
institutions are being developed to coordinate the sector.  In this contract environment, IPPs 
stand out less than in countries with a single buyer model (e.g. South East Asia, Mexico).   

 
In the context of the larger IPP study, we are interested in understanding how 

private power projects have fared in an only partly privatized market of ongoing reform.  In 
the case of Brazil, the predominance of hydropower creates special difficulties for thermal 
power projects.  The variation in outcomes between thermal and hydro IPPs will help to 
untangle how private generation competes in a market dominated by a single fuel.  
 
 Section II of this paper details relevant aspects of the investment environment in 
Brazil. It briefly describes the evolution of political, social and economic context over the 
past fifteen years.  Section III examines the development of the Brazilian power market over 
the same time period, through several rounds of reform and privatization.  Section IV then 
addresses the IPP experience directly, beginning by presenting the universe of greenfield 
IPPs in the country, and then exploring salient details of their development and performance. 
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II.  BRAZIL: THE INVESTMENT ENVIRONMENT. 
 
A. Political and Social Context.   
 

Brazil is a presidential and federative republic.  The Brazilian federal system shares 
power between states1 and the central government. The President, Governors and Mayors 
are directly elected2 by the citizenry.  At the federal level, power is divided between an 
executive branch—led by the President, who names thousands of political appointees to key 
administrative positions—and a bicameral Congress (Senate and Chamber of Deputies).  In 
practice, nearly all key decisions lie with the Executive—usually in the President’s office—
because powers in Congress are diffuse and difficult to craft into working coalitions.   

 
Over the last 15 years, democracy has slowly consolidated after a long period of 

dictatorships.  During this consolidation of democracy, three presidents were elected.  The 
government of Fernando Collor de Melo started in 1990, without any relevant political 
support.  President Collor started liberalizing the Brazilian economy through decreased trade 
tariffs and a reduced State role in the economy.  After the failure of his stabilization plan and 
a huge corruption scandal, President Collor was impeached in.  His vice-president, Itamar 
Franco, completed the executive mandate.  Successful Real stabilization under Franco in 
1994, became important political capital for liberalization.  Confidence in a stable currency 
paved the way for election of Fernando Henrique Cardoso, the former Economy Minister. 
In Cardoso’s first term and relection (1995-2002), privatization gained momentum.  

 
Cardoso’s administration controlled inflation.  However, his restrictive monetary 

policy had some unsatisfactory social side effects.  Unemployment increased and wages 
decreased, creating a social pressure for further political change.  In 2003, Luis Inácio “Lula” 
da Silva beat the incumbent, and his leftwing party took power.  Despite the different names 
in office, economic policy remained basically unchanged. 

 
 
 
B. Macroeconomic Context and Public Finance.   

 
During the pre-democracy 1980s, the Brazilian economy was in almost constant 

crisis.  The Brazilian default policies created a fragile economy until later.  Annual inflation 
during the decade was consistently above 100%, peaking at almost 3000% in 1990.3  Brazil 
returned to democracy in 1988 with the end of military rule and the adoption of a new 
constitution.  Economic reform began soon after, but did not curb the rampant 
hyperinflation until the mid-1990s.  Finally after several years of stop and go, the economy 
began to improve (figures below).  However, the Asian financial crisis soon reached Brazil, 
forcing the devaluation of the currency in 1994. 

 

                                                 
1 Brazil is composed by 26 states and one Federal District (Brasilia). 
2 They have four years term and reelection is allowed. 
3 World Bank, World Development Indicators Data.   
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FIGURE 1: MACROECONOMIC INDICATORS FOR BRAZIL, 1980-2004 
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FIGURE 2: BRAZILIAN GDP GROWTH (ANNUAL %) 
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The Brazilian macroeconomic crisis of 1998-99 is distinct from the 1997 Asian crisis 

and the 2001 Argentine crisis.  The Asian and Argentine crises involved collapses in currency 
values and contractions of economies, with negative growth rates in Malaysia, Thailand, the 
Philippines and Argentina.  In Brazil, by contrast, the economy maintained positive (albeit 
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low) growth rates and recovered quickly.  The Brazilian economy was more stable in the 
wake of the financial crises in several important following respects:4 
 

• Current account deficit.  The current account deficit in Brazil (4%) was roughly 
half that of Thailand (1997) or Mexico’s (1994) at the onset of crisis (roughly 8%). 

• Private debt.  Private indebtedness in Brazil was slightly more than 30% of GDP in 
1998, in contrast to 170% in Korea, 130% in Thailand, 120% in Malaysia and 80% in 
Indonesia prior to the Asian crisis.   

• Hard currency inflows.  Hard currency inflows to Brazil in the years leading up to 
the crisis were enormous, primarily from the massive privatization program and 
other foreign direct investment (FDI).  Non-privatization inflows reached $16 billion 
in 1997.  While contributing to the overvaluation of the Real, this also provided hard 
currency reserves for the Central Bank to manage the exchange rate.   

 
Nonetheless, the Brazilian economy was fragile. Cardoso’s presidencies were closely 

associated with stable inflation and exchange rates.  In order to improve the current account 
deficit, the Brazilian government sought to keep inflation under tight control and to bolster 
the competitiveness of Brazilian exports.  They adopted an aggressive monetary policy with 
interest rates of 30-40% and a gradual currency devaluation starting in 1998.  Early that year, 
a range of macroeconomic indicators improved markedly.  Reserves began to recover and 
the government succeeded in privatizing the telecom utility and several electricity 
distribution utilities.  President Cardoso won re-election and as the pressures of an election 
year faded, the prospects of a more robust economic policy improved.   

 
However, both the national budget and the growing current account deficit proved 

increasingly difficult to handle.  Following on the heels of the Asian crisis, the Russian 
default fed general skepticism about emerging markets.  In Brazil, capital began fleeing the 
country and international reserves began falling by almost $1 billion per day.  An interim 
agreement on IMF aid managed to staunch the tide for several months; but with its hands 
tied, the Brazilian government and Central Bank could not defend the currency.  In early 
1999, the Real lost 64% of its value and public debt grew from 38% to 48% of GDP —fed 
by high interest rates, missed austerity targets, and hard currency linked bonds.   

 
By early 2001, the Brazilian economy was recovering from the devaluation shock, 

and GDP was growing again at 4.5% a year.  An electricity shortage in 2001-02 led to a 
power rationing program that depressed industrial output, halting economic growth once 
again.  With inflation still a critical political issue after the hyperinflation of the 1980s, the 
Central Bank elevated interest rates steeply.  In this environment, the Cardoso 
administration lost popularity.  Economic activity during and immediately after the election 
almost evaporated, and uncertainty produced a second substantial devaluation of the Real.   

 
Nevertheless, the Lula administration has pursued an aggressive social policy while 

remaining conservative in economic policy.  Fiscal primary surplus demonstrates this 
conservatism at 4.3% of GDP in 2004, even larger than IMF commitment (3.2%).  Exports 

                                                 
4 André Averbug and Fabio Giambiagi, The Brazilian Crisis of 1998-1999: Origins and Consequences, 
Textos para Discussao 77, BNDES (May 2000).   
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are increasing continuously (figure 2) bolstering the GDP indicator of economic growth 
(5.2% in 2004). 
 
C. Experience with Economic Reform and Foreign Direct Investment.   
 
 The 1990s economic reform drastically changed the context for FDI in Brazil. 
Markets historically constitutionally reserved by state companies, like oil and 
telecommunications, were suddenly open to foreign investment.  The flow of capital into 
and out of the country was liberalized and friendlier foreign capital regulations were 
introduced. Liberalization and privatization became key aspects of the macroeconomic 
policy.  Moreover, as result of the end of inflation “tax”5 and credit enhancement, the 
consumption increased in low income social groups, pushing domestic demand for goods 
and services. This new context promised a stable, growing hard currency cash flow to 
foreign investors. 
 

The year 1995 marked a turning point in FDI flows to Brazil (figure 3). After a 
period of modest foreign interest in the Brazilian economy, FDI increased rapidly in the 
second half of the 1990s.  Incited by privatizations, foreign investment reached its peak in 
2000 with investment close to the FDI flow to China.  The late-decade halt of rampant 
privatizing reduced the overall FDI influx, which in 2005 remains at levels substantially 
higher than the very limited FDI coming in at the beginning of the 1990s.  
 

The 1990s also marks a structural change in the FDI flow to Brazil.  Although the 
USA (17.9%) remained the single largest source of foreign investment in Brazil, the 
greater increase in FDI was driven by investors based in Spain, Portugal and countries 
that operated as fiscal partners.  The manufacturing sector, which had previously attracted 
the largest share of FDI, was trumped when services received roughly 80% of the total 
FDI at the end of the 1990s (Baer & Macedo Cintra, 2004).  The later slow down of 
privatizations returned FDI to its previous proportions, with manufacturing receiving the 
bulk of foreign investment. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
5 Inflation increased government income (ad valorem tax) but government expenditures were not increased 
accordingly.  
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FIGURE 3: PARTICIPATION OF CHINA, BRAZIL AND MEXICO IN FDI TO DEVELOPING 
COUNTRIES 
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Source: Unctad, FDI database 
 

It is worth noting that although the FDI represented an increasing share of GDP, it 
had no impact in the Gross Fixed Capital Formation of the Brazilian economy (figure 4). 
The FDI flow was mainly oriented to the acquisition of existing plants offered in the 
process of privatization. Greenfield projects were only envisaged after the privatization 
process was finalized. The implicit macroeconomic strategy of the President Cardoso 
government was to attract FDI.  First, foreign investment would be directed to privatization 
to help the balance of fiscal and external accounts.  Once these macroeconomic 
fundamentals adjusted, the economic climate would induce greenfield FDI, and a new wave 
of foreign investments begin.  However, this second wave did not come as expected, 
especially in the electricity sector.  The Asian and Russian financial crises scared foreign 
investors and with an election in 2002, the risk of a major shift in policies towards foreign 
investors was to great.  Nevertheless, study of the approach used in the Brazilian reforms 
should not be neglected.  
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FIGURE 4: FOREIGN DIRECT INVESTMENT AND GROSS FIXED CAPITAL FORMATION  
IN PERCENT OF GDP (1995-2004) 
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Source: Ipeadata 
 
 
 The privatization of the telecoms, for instance, is regarded as being very successful. 
Its legal framework was set before privatization began and the entire sector was privatized 
according to what had been laid out.  Competition prevailed and technological change 
moved the new owners to invest.  In the electricity sector, reform took another trend.  
Privatizations began without legal framework with an expectation that the sector would be 
entirely privatized and competition would become the rule.  Compared with telecom, a large 
share of the power sector is still state owned and competition is as yet quite limited, as 
described in section III. 
 
 
 

III.  OVERVIEW OF BRAZIL’S ELECTRIC POWER MARKET. 
 
 The Brazilian electricity system is characterized by an overwhelming reliance on 
hydropower.  In years of normal precipitation, over 80% of the country’s electricity comes 
from a network of hydroelectric dams (figure 5), most of which were built by state 
companies over decades and are largely amortized.  A few coal plants exist near coal reserves 
in the South, but thermal power mainly supply isolated markets.   
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FIGURE 5: BRAZIL’S FUEL MIX FOR ELECTRICITY GENERATION, 1985-2004  
(% OF ACTUAL GENERATION) 

0%

20%

40%

60%

80%

100%

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

Biomass Coal Oil Nuclear Natural Gas Hydro
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 The Brazilian electricity system is large, accounting for almost 40% of electricity 
consumption in Latin America.  In 2000, the transmission line that links North and South 
started operation, creating a large single integrated system that supplies most of the country’s 
population (figure 6).  Transmission remains a constraint to the flow of power between 
regions, particularly between the North-Northeast and the South-Southeast.  Several isolated 
grids operate in the Amazon region, but these isolated grids are progressively 
interconnecting to the integrated system.     
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FIGURE 6: BRAZILIAN TRANSMISSION LINES (2005) 

 
Source: ONS 

 
A. Fuel Markets.  
 
 1.  Hydropower.  
 

The Brazilian electricity market is dominated by hydropower plants. They account 
for more than 80% of all generation capacity in the country (table 1).  Water resources are 
the property of the Union and under the 1988 Constitution all hydropower plants over 
30MW must receive a concession via competitive auctions by the power regulator (Aneel).   
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Although a substantial untapped hydropower potential remains (95 GW), the cost of 
developing new hydro sites is rising.  The most attractive new sites are located far from the 
existing grid, demanding substantial investment in transmission lines to deliver their power 
to consumers.  Moreover, new hydro sites face severe environmental regulations and their 
development—especially by private investors—faces a lengthy, expensive and uncertain 
permitting process.   

 
TABLE 1: POWER GENERATION PLANTS OPERATIONAL IN BRAZIL (2005) 

Type Number of 
Plants 

Installed 
Capacity 

(MW) 

Percent of 
Total 

Generation 

Hydropower 
   Plants 
   Small Units 

578 
147 
431 

70,323 
68,938 
1,384 

76,3 

Thermal 
   Natural Gas 
   Diesel and Fuel Oil 
   Biomass 
   Coal 
   Other Fuels 

838 
69 
480 
256 
7 
26 

19,820 
9,157 
5,252 
3,068 
1,415 
929 

21,5 

Nuclear 2 2.007 2,2 
Renewable  
   Wind 
   Solar 

12 
11 
1 

29 
29 
0 

0,0 

Total 1,430 92,179 100 

Source: Aneel 
 
 2. Hydrocarbons  
 

Proven reserves of Brazilian natural gas amount to 326.1 Billion m3 and proven oil 
reserves are 1.7 Billion m3.  The Brazilian continental shelf is promising for finding new 
hydrocarbons and many companies are currently exploring it.  By the end of 2004, Shell 
participated in twelve exploration fields, and was the operator in five of them.  
Chevron/Texaco operates three of the eight fields in which it has shares.  Several other 
foreign companies are exploring the Brazilian shelf looking for oil and gas (BP, El Paso, 
Repsol YPF among others).  However, Brazil’s oil and gas markets are dominated by the de 
facto monopoly of state-owned Petrobras.   
 

Natural gas, although also produced domestically, is largely imported from Bolivia 
and Argentina.  The Bolivian natural gas pipeline (Gasbol) is 3,150 Km length, reaching São 
Paulo, Rio and Porto Alegre.  Gasbol belongs to a consortium that includes Petrobras, 
Enron, El Paso, Shell and BG.  Petrobras owns the regional natural gas pipelines but gas 
distribution is managed separately by regional utilities.  In the 1990s, existing distribution 
networks were privatized along with the promising gas markets of São Paulo state.6  In other 
                                                 
6 Comgás  (São Paulo) is owned by British gas (70%), Shell (26%) and CPFL (4%);  CEG (Rio) is owned 
by Gás Natural (28.76%), BNDESPar (34.54%), Petrobras (13.38%) and Petros (12%), plus other investors; 
CEG-RIO (Rio) is owned by Gás Natural (38.25%), GasPetro (32,09%), BR Distribuidora (25%) and 
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regions, where the gas market is incipient, distribution companies have their capital shared 
among the state governments (17%), Petrobras (41.5%) and private investors (41.5%). 
  

Natural gas is scarcely used by householders and commerce in Brazil (figure 7).7 
Manufacturing is the largest user of natural gas followed by power generation (including co-
generation). The use of natural gas in cars is a new trend that is growing over 30% a year. 
The use of natural gas in power generation is strongly dependent of the water flow to the 
hydropower plants. 
  

FIGURE 7: NATURAL GAS CONSUMPTION IN BRAZIL (2005) 
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 The development of the natural gas market is a critical challenge for the electricity 
sector in Brazil.  To develop the network of pipelines to bring this commodity to consumers 
requires large investments. Such investments are sunk costs—requiring take-or-pay contracts 
by the off-taker to be financially attractive.  However, the Brazilian power sector is hydro-
dependant, using thermal power only intermittently during the periods of low rainfall.  The 
power system design requires an interruptible supply of gas—gas that should be sold 
elsewhere when not used by thermal power plants.  So far, passing this risk over to natural 
gas off-takers has proven difficult.   
 

Historically, fuel-oil power plants were used to support the supply of power during 
the dry periods and diesel power plants generated power in isolated grids.  A new set of 
diesel power plants was built as part of the Emergency Plan during the 2001-2002 rationing.   
These emergency plants have short length contracts, ending in 2005 and 2006.  In 2005, the 
total installed capacity of diesel fueled power plants is 4.1 GW, and of fuel-oil power plants 
is 1.0 GW.  Recently, the lack of gas available to run gas-fired power plants promised 
opportunity for new diesel and fuel-oil power plants. The Brazilian government is pressing 
Petrobras to convert strictly gas-fired power plants to operate as dual fuel powered plants. 
 
  
                                                                                                                                                 
others;  Gas Brasiliano (São Paulo) is owned by Snam (51%) and Italgas (49%); Gas Natural (São Paulo) is 
100% owned by Gas Natural. 
7 There is no use of fuels for heating purposes in Brazil.  

Total: 36,52 x 106 m³ per day
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 3. Other fuels  
 

Brazilian coal reserves are dirty (50% ash and 2.5% sulfur contents) and concentrated 
in the Southern states (especially in Rio Grande do Sul).  Coal power plants represent only 
1.5% of the Brazilian power generating capacity.  There are seven (7) coal plants operational 
and another three (3) have Aneel authorization to be built.  The coal industry is expecting 
modern, clean technologies will extend the use of this fuel more widely.  
 

Biomass is a commonly used primary source of energy.  Extensive plantations of 
sugarcane are used to produce over 18 million m3 of alcohol that is commercialized as 
automotive fuel. These plantations generate a large amount of bagasse, the dry, fibrous 
residual of crushed sugar cane stalks.  The bagasse is then used to fuel cogeneration plants.  
Brazil has 256 operational biomass power plants, which generate 3068 MW altogether. Of 
these, four (4) plants use wood residues and three (3) use rice rind, with the vast majority of 
biomass power plants using sugarcane bagasse [Aneel, 2002].  It is estimated that another 7.5 
GW of power can be added to the system by simply burning the surplus bagasse of sugar-
alcohol production.  To induce the use of renewable energy sources the Alternative Power 
Sources National Program (PROINFA in the Portuguese acronym) was recently created.  
This program offers subsidies to encourage investment in three technologies: windpower, 
biomass and small hydro.  Projects up to about 3 GW are eligible to receive subsides. 
 

Nuclear power is a controversial matter in Brazil.  Construction on the first nuclear 
power plant (675 MW) began under a military government and faced several problems.  It 
became operational in 1987, more than 20 years after development began.  A second plant 
(1365 MW) started in 1976 and but didn’t become fully operational until 2000.  A third 
nuclear power plant (1365 MW) was proposed in the 1980s but its completion is still 
undecided. 
 
 
B. Electricity Supply and Demand.   
 

Almost 95% of Brazilian households have access to electricity.  Lack of electricity is 
a rural problem mainly in the North and the Northeast. Still, the electrification rate is around 
80% in those regions.  
 

In 2004, Brazil had 98.9 GW of installed capacity and its electricity consumption was 
320.8 TWh (table 2); roughly 83% of this power was generated by hydropower plants.  The 
electricity system is centrally dispatched to minimize operational costs.  In favorable 
hydrological years, the hydropower plants are able to supply the electricity demand without 
load support from conventional thermal power plants.   In many years, the thermal power 
plants remain idle, unless they declare “must run” (inflexible load).   

 
The South-East consumes 57% of the total electricity in Brazil—32% by São Paulo 

State alone. Until 2001, electricity consumption in Brazil had increased at very high rates 
(4.5% yearly).  For a year in 2001, energy was rationed, casing a substantial drop in electricity 
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consumption. Consumption suddenly dropped nearly 7% (figure 8, table 2), causing severe 
financial problems for electricity companies. 
 

FIGURE 8: ELECTRICITY CONSUMPTION AND PRODUCTION, 1980-2004 
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TABLE 2: ELECTRICITY GENERATION AND CONSUMPTION IN, 1990-2004 (TWH) 

 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Net Generation 
  Hydroelectric 
  Natural Gas 
  Coal 
  Oil 
  Nuclear 
  Biomass 

222.8 
206.7 

0.3 
3.3 
5.1 
2.2 
5.2 

234.4 
217.8 

0.4 
4.0 
5.2 
1.4 
5.6 

241.7 
223.3 

0.4 
3.8 
6.3 
1.8 
6.1 

252.0
235.1

0.4
3.6
6.2
0.4
6.2

260.0
242.7

0.5
3.7
6.4
0.1
6.7

275.6
253.9

0.6
4.2
7.6
2.5
6.8

291.2
265.8

1.0
4.8
9.3
2.4
7.9

308.0
279.0

1.2
5.8

10.0
3.2
8.9

321.7
291.5

1.3
5.3

11.2
3.3
9.1

334.7
293.0

2.7
8.2

16.6
4.0

10.2

348.9
304.4

4.1
8.3

15.2
6.0

10.9

328.5 
267.9 

9.9 
8.2 

15.9 
14.3 
12.3 

345.7 
286.1 
12.4 
6.0 

13.5 
13.8 
13.7 

364.3
305.6
13.1
5.9

10.8
13.4
15.5

387.5
320.8
19.3
7.0

12.3
11.6
16.3

Consumption 217.7 225.4 230.5 241.2 249.8 264.8 277.7 294.7 307.0 315.8 331.6 309.7 324.4 342.2 359.6
Net Imports 26.5 27.1 24.0 27.6 31.8 35.4 36.6 40.5 39.4 40.0 44.3 37.9 36.6 37.2 37.4
Energy Losses 31.7 36.1 35.3 38.4 42.0 46.1 50.1 53.8 54.1 58.9 61.6 56.6 57.9 59.3 65.3

Note: generation components may not add to total due to rounding 
Source: MME 
 
C. Tariffs.   
 

Power costs in Brazil are low.  This reflects the historical reliance on cheap 
hydropower that was built by the state and is largely amortized.  Nevertheless, tariffs are 
relatively high as result of system charges and taxation (figure 9).  This is especially true in 
the case of household consumers whose tariffs are close to the figures of the USA and 
France.  
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Before Brazilian power sector reform, tariffs were well below the opportunity cost of 
new power.  Fearful that high prices would lead to gross inflation (a radioactive risk in Brazil 
after the hyperinflation of the 1980s), reformers used initial contracts that progressively 
released the low-cost existing power to be sold at its opportunity cost.  Moreover, 
transmission tariffs were fixed well below their opportunity costs. The effect of this policy 
has been a continuous increase in the average tariff for consumers (figure 9)  
 
 

Figure 9:  Tariff Structure 
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Figure 10: Average  Actual Tariffs (2005 R$/MWh) 
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In 1995, price caps on distribution companies replaced the rate of return regulation 
of yore.  The average distribution tariff is composed by two parts.  Costs considered out of 
distribution companies´ management are passed-trough to consumers. Aneel annually 
adjusts the costs managed by distribution companies.  Distribution tariffs are fully reviewed 
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every five years when Aneel recalculates the asset bases, defines the acceptable rates of 
return, and fixes the efficiency parameters used in their annual adjustments.  

 
Tariffs for transmission were in Brazil are nodal tariffs, or tariffs that into account 

each substation or node of the basic grid.  Transmission tariffs are calculated based on the 
set of transmission lines, transformers, generators and electric loads in each substation or 
node of the interconnected electric grid.. It is worth remark that the common tariff scheme 
in place prior to the “nodal” tariffs was more favorable to new hydropower plants becuase 
of those plants’ greater distance from load centers (as the Northern hydro power plants). 
 

Tariffs for large consumers are well below tariffs for households (figure 11). 
Nevertheless, Aneel is gradually removing large consumer subsidies through 2008. 
 

Figure 11 

0
20
40
60
80

100
120
140

Large consumers Households

U
S$

/M
W

h

 
Source: Aneel 

 
D. System Management.  
 

Before reform, the Brazilian power system was dispatched and planned cooperatively 
with the central government.  Eletrobras headed two decision making groups, GCOI and 
GCPS 8 , although each company was individually managed.  Reform decentralized the 
planning process but kept dispatch centralized under a new agent: the National System 
Operator (ONS).  To order dispatch electricity, the ONS uses essentially the same set of pre-
reform computer programs developed by CEPEL (the Electric Energy Research Center).  

 
One of the CEPEL computer programs estimates a trajectory for the future 

consumption of power while another simulates the future water flow into the reservoirs of 
hydropower plants. Assuming capacity expansion, the programs minimize the use of fossil 
fuels.  The programs also assume a financial value for the loss of load probability (VOLL). 
The most expensive power plant ‘dispatched’ to supply the estimated future consumption 
(hydro or thermal) sets the spot price.  The pricing of hydropower output is based on the 
expected cost of water, which is calculated by a computational model that considers demand 
rainfall forecasts, the current water level in reservoirs, and VOLL.  
 
                                                 
8 Coordinating Committee for Operating the Interconnected Grids and Coordinating Committee for 
Planning the System. 
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The main difference before and after reform comes from these models   Before 
reform, companies operated under a cost plus regime; they were compensated based solely 
on the costs they incurred.  After the reform, the set of computer programs turned out 
dispatch and spot prices, as well.  The spot prices fix the actual compensation to the power 
produced.  Therefore, modeling became a crucial aspect in the economics of the power 
plants in Brazil, especially for those plants that intend to operate largely in the spot market.  

 
A Coordinating Committee (CCPE) was created to plan new power plants and 

expand the transmission system under President Cardoso´s government.  The CCPE was 
unable to attract the support of private companies.  In response, the current government 
created a company the Energy Research Company (EPE) to take on this role.  
 
F. Institutional Profile.  
 

 
 1. Policy & Regulation.   
 

Early development of the power industry in Brazil was via private companies.  As in 
many countries after World War II, the electricity sector was gradually taken over by state 
companies sqeezing private investors out of the system. CESP, Cemig, Furnas, CHESF and 
(post-1970s) Eletrobrás were the main drivers of power sector development in Brazil. Unlike 
in India or Argentina, the Brazilian constitution reserves the regulation of electricity services 
to the federal government.  Still, until recently the Ministry of Energy & Mines (MME) had 
no significant role in the management of the power sector.  
 

President Cardoso’s reform envisaged giving the lead role in Brazilian power to 
private companies operating at arms length of the regulator (Aneel).  ONS was created to 
offered market players fair and free access to the grid, and a power exchange (ASMAE) 
began operating the wholesale power market.  The Brazilian government confined its role in 
the industry to policy making and a policy advisory group, the Energy Policy Council, to be 
presided over by the Energy Minister.  
 

Reform was not complete by the 2001 power shortage.  To deal with the crisis, then 
President da Silva’s administration stripped Aneel of its authority from May 2001 to 
February 2002, transferring back to MME the role of regulator.  
 
 
 2. Market Structure.  
  

The Brazilian power system is decentralized but only partially privatized.  Around 
80% of distribution is operated in the realm of private companies. In fact, there are only 
three relevant distribution areas run by state companies, Minas Gerais, Santa Catarina and 
Parana.  
 

Generation is still largely state owned, both by federal and provincial governments. 
Furnas in the Southeast, CHESF in the Northeast and Eletronorte in the North are federal 
hydro companies that together control 27.8 GW of the generating capacity.  Eletronuclear (2 
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GW), Itaipu Binacional (6.3 MW)9 and Petrobras (3.4 GW) complete the federal government 
control of government supply of electricity.  Provincial companies (CESP, Cemig and Copel) 
control another 18.2 GW.   There are a few private hydro companies, as well: Tractebel (7 
GW), in the South; Duke (2.3 GW), AES (3.3 GW ) and Endesa (658 MW) in the Southeast; 
and another 6 GW of thermal power.  There are a few private power plants that sell their 
power to isolated power systems owned by Eletrobras subsidiaries.  This is notably the case 
of El Paso’s Manaus power plant. 
 

Transmission is still dominated by Eletrobras’ regional subsidiaries, as no 
transmission assets have been privatized.  However, private investors won several bids for 
new transmission lines.  These bids are usually attractive to private investors because they 
offer long term contracts at the bid price, indexed to inflation, for the availability of their line. 
 
 
G. Challenges and Benefits of Adding Thermal Capacity in a Hydro System.   

 
Among other goals, one objective of Brazilian reform was to substantially increase 

the share of thermal power plants in their power system for three predominant reasons.  
First, because the system is dominated by hydropower, the amount of electricity the system 
can guarantee  depends on the flow of water into reservoirs. Adding thermal units to the 
generation mix would improve system reliability.  Second, thermal generators decrease the 
amount of excess capacity the hydro system must carry to cope with fluctuating demand, 
reducing overall investment needs. The lead time of thermal power plants is shorter than 
hydro, allowing planners to correct mismatches between supply and demand.  Third, 
although Brazil still has enormous untapped hydropower resources, most sites that are 
reasonably accessible from the load centers have been tapped.  New hydro sites are further 
and further away, increasing transmission costs to deliver the new electricity.    

  
Despite these benefits, the insertion of thermal power plants into a system so 

thoroughly dominated by hydropower proved more difficult than expected. There were (and 
are) two principal difficulties hindering the development of thermal capacity.  First, thermal 
plants’ dispatch is highly uncertain and volatile. Many years the hydro system is able to meet 
the whole electricity demand, and thermal capacity is superfluous.  There is a good chance 
that thermal plants could remain idle for large periods of time, meaning substantial costs and 
inflexibility in transmission and supply.  Second, the immaturity of gas markets in Brazil 
increased the risks associated with supplying fuel to gas-fired plants.  Almost every new plant 
would require investment in gas production and transportation capacity, meaning that the 
delivery of natural gas must be on a take-or-pay basis to cover these costs.10  Thus, gas 
suppliers prefer buyers who accept a non-interruptible supply to maintain their own 
revenues. 
 

Several countries have had trouble figuring out how to manage fuel risks for IPPs.  
In many cases, such as in Thailand and Mexico, this has been solved by having the national 

                                                 
9  Another 6.3 GW belongs to Paraguay but it is consumed in Brazil.  
10 Additionally, because most domestic and Bolivian-piped natural gas is from oilfields, the economics of 
these investments are often dependent on selling liquids.   
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electricity utility (and offtaker for the IPPs) sign a master gas supply agreement with the 
national oil/gas utility on behalf of the IPPs.  This aggregates the fuel risk, and is 
manageable because the electricity utility has other outlets for gas unused by the IPPs. This 
solution is hardly feasible in Brazil because the natural gas markets are still immature and 
there is no actor that can effectively hedge this risk.  This is one reason why many gas-fired 
power plants in Brazil have a must-run provision, as opposed to simply having a capacity 
payment.  
 

A series of institutional factors exacerbated the structural barriers to thermal 
penetration in the Brazilian electricity market.  First, there was no adequate signal to dispatch 
thermal plants in order to protect reservoir levels.  The computer programs used for 
dispatching allowed the hydropower plants to sell energy assuming the risk of their 
reservoirs depletion.  Second, there was no adequate signal for thermal investment.  
Hydropower suppliers were allowed to sign supply contracts (assured energy11) with the 
distribution companies knowing that in some years they will not be able to fully supply the 
contracted power.12  As a result, although the risk of power shortage was widely known, both 
distribution and hydropower companies had no incentive to acquire energy beyond what was 
contractually available from hydro plants.  Third, a series of lawsuits between generation and 
distribution companies froze the Wholesale Power Market (MAE) institution; some disputes 
took more than three years to be settled.13  Under these circumstances, sales in the spot 
market were risky. 

 
By the end of the 1999, the country was facing a looming power crisis. Reservoirs 

were deeply depleted and there was no thermal power capacity to replace the likely shortage 
of hydropower.14  A gas-fired thermal power plan was launched by the Cardoso government 
with several incentives for private investors. Its aim was to accelerate the construction of 
new capacity that could avoid the shortage.  BNDES was tapped to provide low-interest, 
long term financing.  Eletrobrás was to buy the power and Petrobras was to provide the 
natural gas.  Investors showed interest in the plan and government increased the number of 
power plants that would be eligible for incentives. 
 

However, because of underlying institutional and market barriers to operating a 
profitable thermal plant in the Brazilian system, allocating risks between investors and state 
counterparties proved more complex than anticipated.  Chief among the risk allocation 
problems was negotiating the terms of natural gas supply, and arranging for the pass-through 
of generation costs by distribution companies to end-users. 15  Urgently needed greenfield 
thermal projects were postponed waiting for the negotiations to close.   

                                                 
11 This is a peculiar concept introduced in the Brazilian reform. Hydropower plants sell an estimated output 
that in some hydrological circumstances they are unable to supply.  This is a systemic risk that is eventually 
born by consumers. 
12 The final report of the Hydro-Thermal Electric System Analysis Committee states: “The assured energy 
that justified the initial contracts was over estimated, resulting in wrong signals to new generation 
contracting.”  Comissão de Análise do Sistema Hidrotérmico de Energia Elétrica (2001). Translated by the 
authors. 
13 Only in January 2003 all the litigations were settled down.  
14 ONS report.  
15 These problems were also interdependent.  For example, for calculating pass-through, Aneel used a 
maximum price (valor normativo) that was revised once a year according to a domestic price index, while 
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In spite of these problems, there was a substantial increase in the share of thermal 

power plants in the new capacity put in operation since the end of the 1990’s (Figure 12]). 
 

 
FIGURE 12: ADDED GENERATION CAPACITY (GW) 

 
Source: MME (1995-1997) e ANEEL (1998-2003) 

 
 

IV.  THE REFORM OF THE ELECTRIC POWER INDUSTRY IN BRAZIL. 
 
A. Overview.  
 

In the 1980’s, the monopolistic, state-owned organization of the power market 
faltered; many power companies were unable to meet investment needs even with state 
support and concessionary finance. The financial situation of power companies deteriorated 
as a result of increasing capital costs, low tariffs and over-capacity, as demand growth was 
lower than anticipated16. By the early 1990s, the threat of crisis loomed over the electricity 
sector.  In response, the Brazilian power market was liberalized in the 1990s, aiming to 
attract private investors to electricity sector.  

 
The Brazilian reform has gone through three distinct phases.  The reform of the 

electric power sector began in 1988, with the passage of a new constitution that allowed 
private investment in infrastructure and provided a legal framework for regulating that 
investment.  Any investment for a “public service” (selling to end users or selling to the grid 
at all) or involving the exploitation of natural resources (including water for hydro plants 
above 30MW) would require a concession that was tendered by a bidding process under the 
                                                                                                                                                 
for natural gas prices, Petrobras used a quarterly revision based on the Real exchange rate.  A natural gas-
fired power plant would have to take the risk of fluctuations in natural gas prices over the full year between 
Aneel reviews.  
16 That financial misbalance originated a series of unsettled debts between power companies. For more 
details see Oliveira (2003).  
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relevant law.  However, because there was no law, investment in power halted between 1988 
and 1995.  (Figure 13.)  In 1995, Law 8,897 (often known as the “Concession Law”), and 
Law 9074 (often known as the “IPP Law”) were passed, sparking the second wave of reform 
from 1995-2002.     

 
FIGURE 13: INVESTMENTS IN BRAZILIAN POWER INDUSTRY (1970-2000) 
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Under the Cardoso administration, the major privatization effort was undertaken, 

aiming at a wholly private and competitive electricity market in the model of England & 
Wales.  This model was derailed by a series of troubles including the currency devaluation of 
1999, the electricity crisis of 2001, and continuing troubles in the thermal power sector.  The 
third, and ongoing, phase was introduced by President da Silva government.  This “new 
model” has abandoned privatization plans, and has reasserted government control over the 
electricity sector by channeling sales in the regulated market through a power pool that 
aggregates power purchase costs in a series of auctions conducted by Aneel.     
 
 
 
 
 
 
 
 
 
 
 

                                                 
17 Adilson de Oliveira, “Political Economy of the Brazilian Power Industry Reform,” in The Political 
Economy of Power Sector Reform: The Experiences  of Five Major Developing Countries, eds. Victor & 
Heller (Cambridge University Press, forthcoming) 
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Table 3: Timeline of Brazilian Electricity Reforms, 1988-2003 
Year Event 

1988 New constitution 
1995 Concession Law passed  (n. 8987) 
1995 IPP Law passed  (n. 9074) 
1995 First privatization of distribution company 
1997 Aneel established 
 First privatization of generation company (Cachoeira Dourada) 
1998 ONS and MAE created 
1999 Currency crisis 
 Priority thermal power program announced 
2001-02 Rationing period 
2001-02 Aneel’s authority suspended 
2002 Election of Luiz Inacio Lula da Silva as President 
2003 Announcement of “new model”  
2004 First old energy auction  
2005 Second old energy auction 
 
B.  The First Reform of the Brazilian Power Sector (1994-2003).   
 

The reform under Cardoso aimed at a private and competitive electricity market.  
Nevertheless, the reform effort began privatizing distribution assets before there was a clear 
vision for a new power market structure, and before institutions were established to regulate 
the new market.  The planned sequence was to begin by privatizing distribution first, in 
order to provide a stable revenue base that would facilitate the subsequent privatization of 
generation assets.  In fact, distribution was privatized between 1995-2000 with initial success.  
But generation privatization stalled due to problems in the Brazilian and global markets for 
power investment.  In the midst of this process a set of new institutions was established to 
regulate the new private market.   
  

To avoid a price shock and to regularize commercial relationships between 
generators and distributors two steps were taken.  First, a massive settlement of unpaid bills 
between various branches of the government controlled system was implemented to clean 
the books of entities before privatization.  Some estimates of this settlement are as high as 
$26 billion.  Second, commercial relationships between generation companies and 
distribution companies were normalized by introducing “initial contracts”—these contracts 
would govern power sales between generation and distribution companies for the first 9 
years of the privatized market - to ease the transition and to provide tangible revenues for 
generation companies as well.  Those compulsory contracts were set between generators and 
suppliers maintaining pre-reform prices.18  The contracts were designed so that, starting in 
2003, 25% of the quantity involved in the contract would be released each year into a fully 
open market  During this period, in the retail market, only consumers demanding more than 
3 MW could choose their suppliers.   
 

Privatizations started in 1995 by distribution companies. The auctions were 
conducted by BNDES (Brazilian National Development Bank) in a way to maximize 
privatization revenues.  The winner was the proponent which offered a better premium for 
                                                 
18 The average price for initial contracts was around US$ 20/MWh. 
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the company instead.  The use of a general price index and of a null efficiency parameter (the 
X in RPI – X regulation) for the starting years also indicated that BNDES did not consider 
lowering tariffs a priority. A total of 23 companies (19 discos and 4 gencos) were sold for a 
total of US$ 22 billion.    

 
Facing the difficulties to keep supply and demand balanced, the government 

launched a program to boost thermo power capacity (PPT).  Private investors showed great 
interest in joining the program.  The first PPT set included 49 power plants, totaling 15 GW 
of capacity.  However, the government had problems making the proposed pack of 
incentives effective.  Only half of initial proponents went on-line (20 power plants and 7 
GW).19  Petrobras’ participation was essential, bringing about 10 power plants. 

 
The new electricity market would consist of private generators and distributors as 

well large free consumers competing in an open market.  The new wholesale power market 
would consist of a private, bilateral contract market and a spot market for system balancing.  
Distribution companies were required to secure at least 85% of their expected demand via 
bilateral contracts with generation companies.20  The spot market was to have a secondary 
role.   
 
C. Reform Stumbles: Macroeconomic and Hydrological Troubles.  
 

The Brazilian reform program proceeded relatively smoothly through its first few 
years.  Beginning with the 1999 macroeconomic troubles detailed above, the electric power 
sector reform began to face challenges that would illuminate both flaws in the original 
reforms and general difficulties with private power investment.   

 
The impact of the macroeconomic crisis on the power sector in Brazil had hardly 

settled when the country experienced a national electricity shortage from 2001-02.  From 
May 2001-March 2002 blackouts were avoided only with a strict rationing regime consisting 
of a set of penalties and incentives that reduced consumption by 20%.  The effect was to 
essentially cut disco revenues by 20%.  In this way, the crisis furthered troubles for private 
distribution companies, many of which were already fragile after the 1999 devaluation of the 
Real.  Even after the rationing ended the habit of conservation persisted and consumption 
remained low.  Only five years later, is consumption recovering to 2000 levels, in 2005.  

 
There were two main drivers of the Brazilian electricity crisis.  The first was a 

major drought beteween 1999-2001, that forced tapping the very large Brazilian 
reservoirs.21  The second driver of the electricity shortage was the institutional preference 
to dispatch hydro plants even as the reservoirs shrank to dangerously low levels. 
Beginning in 1997, the water level in Brazil’s reservoirs continuously declined (Figure 14).  
By May 2001, the energy level in the Southeastern reservoirs was one third of their regular 
capacity.  The situation was quite similar in the Northeast.  By that point, it was clear that the 

                                                 
19 Some of the 20 power plants in operation were not present in the list of 49 earlier. 
20 The minimum duration of those contracts is two years, as defined by law.  Later this limit was changed to 
95%. 
21 Brazilian hydro-reservoirs can accumulate 180 TWh of power, roughly half of annual energy 
consumption of the country. 
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reservoir depletion in 2001 would not follow the same trajectory of the four years previous. 
In such a circumstance, the Southeast supply of power would collapse in August (illustrated 
by the dashed line in Figure 14).   
 

FIGURE 14:  RESERVOIR DEPLETION AND RATIONING IMPACT (RESERVOIR LEVEL IN 
SOUTHEAST/CENTER-WEST % - 1997- APRIL 2001) 
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To avoid total collapse of the electricity system and reach the end of the dry season 
with a measly 10% capacity in the reservoirs (dotted line), 22  the government imposed 
rationing in May 2001.  In parallel, the construction of thermal power plants accelerated, 
including several high cost emergency power plants.  During the rationing period, Aneel was 
stripped of its authority and relegated to a technical support role.  In its stead, the 
government created the Electricity Crisis Management Chamber (GCE).  The GCE set 
monthly energy savings targets by consumer group, requiring 20% reductions in 
consumption for most consumers.  Failure to reach targets invited penalties; first surcharges 
on the electricity bill, followed by cutting off service.  Consumers reducing their demand 
beyond the target reductions would earn a rebate.  Larger consumers had targets between 
15% and 25%,23 and could trade their energy consumption rights with other firms with less 
elastic electricity demand. 

 
The rationing program ended in March 2002.  Although its cost was estimated to be 

between 2% and 3% GDP in 2001, the power system operated with no major technical 
problem.  The rationing program was very effective and demand decreased sharply (Figure 
15).  Between March and July 2001, power consumption fell 25%, to 1996 levels.  Electricity 

                                                 
22 10% capacity in resevoirs is the minimum that turbines can operate safely.  
23 Reduction targets depended on the rate of added value and employees by energy consumption. The 
energy intensive industries would save the most.  
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consumption remained drastically reduced even after the rationing was lifted.  Meanwhile, 
fueled by decreased demand and increased rainfall, Brazil’s reservoirs returned to healthy 
levels by 2002 (Figure 16).  The government committee was dismissed, and Aneel resumed 
its regulatory role.    

 
FIGURE 15:  ELECTRICITY COMSUMPTION  

(NATIONAL INTERCONNECTED SYSTEM - MW MONTH) 
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FIGURE 16: RESERVOIR LEVEL IN SOUTHEAST  2001-2005 (%) 

 
Source: ONS 
 

D. Fallout from the crises and failures of the first reform effort.   
 

 
Beginning with the 1999 currency devaluation, investors looked to Aneel to revise 

tariffs to reflect their losses. While there was a tariff adjustment mechanism included in the 
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contractual framework, guidelines were vague.  One of the fundamental problems with the 
overall reform process in Brazil was that privatization began before regulatory and 
institutional framework were established.  The result was an “ad hoc web” of laws and 
contracts that lacked a coherent and unified reference in a clear legal framework.24  While 
successful in attracting investment, this approach contributed to problems between 
distribution companies and government officials in managing the fallout from the 1999 
currency crisis and 2001-02 rationing period.   

 
A dispute followed over several months regarding how and how much to adjust 

tariffs to reflect this new situation.  The dispute was exacerbated by several important factors.  
First, the regulatory framework governing tariff revision and asset valuation was unclear.  
Tariff-setting provisions in concession contracts were either non-existent (as in the case of 
Escelsa), or vague (as in the case of Eletropaulo).25  Where there was guidance, it was limited 
to only the initial tariff setting period, and often amounted to provisions for “extraordinary” 
revisions necessary to maintain the “economic-financial equilibrium” of the project.  Past the 
initial concession period, there were no agreements upon criteria for tariff revisions or asset 
valuation.  Developing such criteria is difficult in any case, and particularly so when several 
billion dollars are at stake in the midst of a crisis.   

 
Guidance lacking in the contracts themselves could not to be found in the legal 

framework.  For example, the pass-through of power purchase costs, particularly from 
thermal plants, is both limited by the valor normativo calculations of the regulator and subject 
in special cases to case-by-case review26 which is also highly uncertain.  Further, in the 
aftermath of the electricity shortage and rationing period, government entities involved in 
the dispute argued that the reduced revenue was due to an event of force majeure.  Force 
majeure, however, was not defined for the electricity sector, and litigation arose concerning a 
series of definitions identified in disparate government decrees, laws and contracts.27 

 
Another problem of Brazilan reform was that the extraordinary premiums paid by 

investors in the privatization process built in high retail tariffs.  Further increases would be a 
politically unpopular decision, and would risk raising inflation.  These institutional factors 
were further inflamed by what appears to have been poor project management decisions by 
private investors.  Many acquisitions had been financed with enormous hard currency 
denominated loans, creating currency exposure that in many cases was not hedged.  Many 
distribution companies were as highly leveraged as the market would allow, and vulnerable 
to precisely the instability they faced.   

 
The settlement of these successive crises in the power sector did not come without 

political cost. The government settlement to compensate some of the financial losses to 
power investors was largely passed through to consumers, who in turn felt doubly penalized 
by the rationing period; first forced to reduce consumption and later forced to pay additional 
cost in their tariffs to compensate power companies, consumers were critical.  The power 

                                                 
24 Tonci Bakovic, Bernard Tenenbaum, Fiona Woolf, Regulation by Contract: A New Way to Privatize 
Electricity Distribution?, World Bank Working Paper No. 14 (2003), at 24.  
25 See, e.g., Bakovic et al., supra note 24, at 25.   
26 Id. (quoting the concession agreement for Eletropaulo, Clause 7, Sub-Clause 2).   
27 Id.  
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industry reform took criticisms that the liberalization was not fully implemented and that the 
liberalization was not the solution in the first place for a hydro based power system built to 
operate cooperatively.  Paralyzed by these harsh responses, the Cardoso administration could 
not move the reform forward.  Eventually, his party lost the general election of October 
2002. 
 

V.  THE “NEW MODEL” FOR ELECTRIC POWER IN BRAZIL. 
 

The President da Silva administration arrived in office blaming liberalization and 
reform for the rationing of power and calling for renewed central planning to guarantee 
supply and minimize costs.  In July 2003, his government announced a “new model” for the 
wholesale electricity market in Brazil.  Eventually the changes envisioned came down to 
restructure the wholesale power markets and the halt of the privatization process of power 
companies.  The structure and regulation of distribution and transmission introduced by 
President Cardoso remained unchanged.   

 
To address the dangers of shortages and the difficulties of long term planning, two 

new institutions were created.  The Energy Research Enterprise (EPE) is responsible for 
conducting studies that will be used by the Energy Minister to offer up power plants and 
transmission lines in concession and authorization auctions.  The Power Sector Monitoring 
Committee (CMSE), is responsible for monitoring system supply and demand, in order to 
avoid new shortages.  The main purpose of CMSE is to check the schedules of every project 
and warn the government of any delays that could possibly result in a power shortage.   

 
The new model for the wholesale power market distinguishes between regulated 

markets for captive consumers and free markets for large users.  In the regulated market, 
distribution companies are required to pool their purchase of power to supply their captive 
consumers in annual auctions.  Generators are allowed to sell to either market, but entering 
the regulated market may only be done via competitive regulated auctions.  To induce 
greenfield power plants, the new model distinguishes between old capacity and new capacity 
to which larger power purchase agreements (PPAs) (15 to 35 years) are offered in the 
regulated market auctions. To date, two auctions for 8 years contract have been conducted 
that included only old capacity.  The first auction for new power plants is scheduled for late 
2005.  This new model faces substantial institutional challenges, doubts as to its design, and 
will have a profound impact on IPP projects, especially those initiated after the power crisis. 
 
B. The New Wholesale Power Market.   
  

The CCEE (Câmara de Comercialização de Energia Elétrica) replaced Asmae as the 
clearing house for transactions in the power market. The wholesale power market ( figure 17) 
is divided in two settings: the ACR (Regulated Market), and the ACL (Free Market).  
Generation companies may sell to either the free or the regulated market, or to both; those 
that wish to sell to the free market must pay a fee to the regulated market pool.   
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FIGURE 17: REGULATED AND FREE CONTRACTS ENVIRONMENTS 
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Demand in the regulated market comes from captive and potentially free (over 3 

MW demand) consumers while demand in the free market comes from large consumers that 
decided to leave the regulated market already. For the time being, the free market is relatively 
small as yet (figure 18) but there is a strong movement of potentially free consumers towards 
the free market.28  Distribution companies and free consumers are required to contract up to 
100% of their 5 years future demand.  Distribution companies must supply their consumers 
with power procured in public auctions conducted by Aneel. Potentially free consumers have 
to produce a previous warning to their distribution company before moving into the free 
market, in order to avoid the risk of a surplus of power among distribution companies.    
 

FIGURE 18: STRUCTURE OF ELECTRICITY CONSUMPTION (2004) 
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28 It is estimated that after a few years maintained the over 3 MW demand rule, the free market will 
represent 25% of the Brazilian power market. 



 

28 

 
  A spot market provides system balancing for differences between power consumed 
and contracted.  The law forbids power suppliers and consumers to be systematically 
exposed to the spot market.  The computer programs that dispatch the power plants and set 
the weekly spot prices are the same as of the previous reform.   
 
C. Selling Power in the Regulated Market.  
 
 1. The Auction Process.   
  

All the energy transactions in the Regulated Market are carried out through auctions 
that are conducted by Aneel in accordance with MME rules.  EPE aggregates and reviews 
the future electricity consumption estimated by the distribution companies.  Assuming its 
estimated future power consumption, EPE provides a list of power plants that can 
eventually balance supply and demand in the regulated market. Aneel then auctions that list, 
having in mind its obligation to keep tariffs at the lowest possible prices. For the time being, 
it is undecided if greenfield power plants will have to bid for their offer of energy ($/MWh) 
or their available capacity ($/KW). 
 

The auctions provide power to distribution companies at a single price that reflects 
the offer of all bids accepted into the pool to supply the regulated market.  Generation 
companies are paid according to their bidding price.  
 

The auctions are conducted several years before the power is actually delivered, to 
provide for system balancing well in advance of actual dispatch.  Auctions for new power are 
conducted for 3 and 5 years delivery after the closing contract.29  An auction for delivery for 
the next year is conducted to provide an opportunity for the trade of any surplus and 
shortage of power.  Other auctions can be made to fill power possible consumption gaps, if 
approved by CNPE. This complex set of auctions was designed aiming to tailor the power 
supply to actual demand.  An example of the system of auctions is shown in Figure 19, as 
applied to seven-year periods beginning in 2010 and 2011.  

 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
29 It is expected that greenfield hydropower plants will be fighting in the 5 years ahead auctions while the 
greenfield thermal power plants will fight in the 3 years ahead auction.  It is assumed that hydropower 
plants are less costly but have higher lead time and thermal power plants face exactly the opposite problem.    
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FIGURE 19: SYSTEM OF COMBINED AUCTIONS  
FIVE, THREE AND ONE YEARS PRIOR TO THE CLOSING DEAL 
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 2. Old Energy.   

 
Two auctions exist for the “old” energy.  Eight year contracts were offered in the 

first (contracts starting in 2005, 2006, and 2007) and second (contracts starting in 2008 and 
2009) auctions. Although the largest share of the power offered in these auctions was owned 
by federal companies, MME structured the auctions to prevent the use of market power by 
any bidders.  Indeed, MME could reduce demand if offers produced equilibrium prices 
beyond the MME assessment of the acceptable price for consumers.  Auctions were 
conducted in two steps.  In the first step, Aneel began by announcing the prices for energy.  
Generation companies thenoffered the amount of energy they were interested to supply at 
that price.  Prices were reduced until the energy supply offer was over the as MME knew it, 
but the amount of expected surplus was not disclosed.  

 
In the second step, generators were asked to bid prices lower than the clearing price 

of the first step.  The lowest prices were accepted increasingly until the demand informed by 
MME was fully supplied.30  Generators were paid as they bid and each distribution company 
had to sign a contract with each generation company for a pro-rata quantity of the power 
supplied that represents the distribution company share in the total power consumption of 
each year.  

 

                                                 
30 However, 710 MW of distribution companies’ expected demand was left without supply in the first 
auction 
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Both auctions produced power prices much below the price expected for greenfield 
projects (table 4).  Average power prices produced by these auctions increased about R$8.00, 
suggesting that auctions will reach a price for power to be supplied from 2010 that should 
cover the opportunity cost of new power plants.  Private investors considered those prices 
unattractive, a situation that explains their limited participation in these auctions. In the 
second auction, there was no offer to supply additional demand from 2009 to 2016 and 50% 
of the additional demand forecast for the period 2008- 2017 remained unsupplied as well.  
All this unsupplied power has to find suppliers in follow up auctions at the end of 2005. 

 
 
TABLE 4: MEDIAN PRICES AT ENERGY AUCTIONS UNDER THE NEW MODEL 

Target Periods 2005 to 2012 2006 to 2013 2007 to 2014 2008 to 2015 
1st Auction (Dec. 2004) 57.51 67.33 75.43 - 
2nd Auction (Apr. 2005) - - - 82.68 

 
 
Figure 20 shows the amount of power supplied by federal, provincial and private 

generation companies.  For the periods 2005-2012 and 2006-2013, a very large amount of 
power was sold as result of the release of the power in the initial contracts.  From 2007, the 
amount of power auctioned represents the expected growth of the power consumption. It is 
interesting to remark that the federal and provincial government generation companies have 
dominated the auctions so far.   

 
FIGURE 20: POWER SHARES AUCTIONED BY PERIOD AND TYPE OF PRODUCER.   
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3. Auctions for New Power.   
 
Auctions for new power projects will be different, and the limited investor response 

to the old power auctions may be a critical stumbling block for the new model.  In the 
auctions for new power, generating companies will bid on concessions to build new power 
plants.  These new projects are identified by Aneel on the basis of system planning 
conducted by CEPEL and EPE.  System planning for the Brazilian electricity system 
involves a complex series of models that seeks to determine the optimal mix of new 
generation investment in light of expected demand, transmission capacity, and rainfall.  The 
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system explicitly aims to minimize investment and operation costs while achieving 
acceptable reliability (currently, “acceptable” is less than a 5% risk of electricity deficit).   

 
In auctions for new capacity, investors will bid on a concession to provide a certain 

amount of “assured energy” to the regulated market.  Assured energy is a number 
determined by government planners that reflects expected hydrological conditions.  For a 
hydro plant, assured energy is the amount of energy that can be produced by the plant in the 
worst hydrological conditions, given the integrated management of reservoirs.  For a thermal 
plant, assured energy is the amount of electricity expected to be dispatched, given 
hydrological forecasts.  For both types of plants, assured energy is the energy that can be 
sold under long term contract—whether to the free or regulated market (Figure 21).   
 

Figure 21: Bidding on New Thermal Capacity 

 
 

Recent government statements indicate that thermal plants would be auctioned by a 
different scheme, with contracts based on power availability.  Investors are paid by fixed 
costs, as a rent.  Estimated variable costs are incorporated in the regulated energy price.  
Eventual differences on real cost and estimates are settled by a special account.  Therefore, 
generators do not face dispatch risks.  Auctions will consider a combination of variable and 
fixed costs to set the winner.  This scheme is very similar to the one used to pay thermal 
power plants in isolated systems (CCC).  So, there will be different auctions for hydro and 
thermo power plants. 
 

 For each new hydroelectric project, there is a minimum amount of electricity that 
must be sold in the Regulated Market.  Beyond this amount, the investor can choose to offer 
power to the Free Market, but must pay a fee in order to do so.  This fee is calculated based 
on the type of plant.  The formula uses the proportional use of assured power of the plant to 
be sold in the free market and the difference between the minimal reference tariff and the 
tariff defined under the auction process.    
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 Currently, the upcoming auction for new power in Brazil appears to be a high-wire 
act for government officials.  With only a few months left, there is enormous uncertainty 
about the details of the auction process, particularly what bids will consist of, what projects 
will be up for auction, and regarding the nature of government price setting described above.   
  
D. Acquiring Power in the Regulated Market.   
 
 Distribution companies may choose to contract power from new or existing power 
plants.  New power is to be acquired in auctions five or three years prior to the closing deal.  
Existing power is acquired in the year prior to the closing deal.  Adjustment acquisitions are 
made in this final year.  Government encourages the acquisition of new power by creating a 
reference value to be used as incentive.  This value of reference is calculated with the 
following formula: 
 

VR = [ VL5 * Q5 + VL3 * Q3 ] / [ Q5 + Q3 ] 
 
 In which VL5 and VL3 stand for the median value of power, and Q5 and Q3 stand 
for the amount of power acquired under auctions, five or three years before the target year, 
respectively.  If the median value of tariff from a certain distribution company is lower than 
the reference value, the difference between both values constitutes profit for the company.  
If the tariff is higher than the reference value, the company cannot pass this difference on to 
the end consumer for the three first years of contract. 
 
E. What’s Going On?   
 

A key point for the Brazilian new model is to face relevant demand and supply 
uncertainties in the context of long term contracts.  Even then there are several possibilities 
of adjustments, which can generate problems. 

 
There are two major challenges of the long term contract context. First is the balance 

between Free and Regulated Markets.  The free market is already relevant in Brazil.  The 
exception of system charges for free consumers is a factor that tends to exacerbate the 
imbalance.  Theoretically, total assured energy must match demand. As actual supply is larger 
than assured energy in most years, there is a tendency for an energy surplus. Consequently, 
spot prices are low.  Since the free market is based on shorter contracts, it can take 
advantage of lower spot prices.  Therefore, a free market tends to more attractive for large 
consumers.  As some system charges apply only to a regulated market, more energy 
negotiated in a free market means a bigger gap between regulated and free market prices. 

 
Another critical balance is in the system expansion of both hydro and thermal power.  

The previous system scheme was unattractive to thermal power plants.  Intending to avoid 
dispatch risks, Petrobras allocated their available natural gas to other markets.  Today, there 
is not enough gas to supply all the thermo plants if they were all to dispatch simultaneously.  
The Brazilian government is considering offering availability contracts to thermal power 
plants.  Such contracts eliminate dispatch risks to investors.  However, it is not suitable 
solution for gas suppliers.  There is a plan to convert gas-fired plants to dual fuel (gas and 
diesel oil) plants.  In reality, dual-fueled power plants would run on diesel fuel only and gas 
would be diverted to other markets.  Fuel costs could create tremendous operational costs in 
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dry periods.  Estimates indicate a fuel cost of US$ 3 billion per year in a worst case scenario 
hydrologic scenario.        
 

VI.  THE IPP EXPERIENCE IN BRAZIL. 
 
 In Brazil, the term IPP is extremely broad.  Few power companies are fully 
integrated and can be considered an “IPP”.  Generation and transmission used to be 
operated by Eletrobrás subdidiaries that don’t own distribution assets.  As in the larger IPP 
study, this report focuses on (i) greenfield power projects, that (ii) are developed by the 
private sector, and (iii) sell their output to the public grid (i.e. not captive).   
 
 With this definition in mind, IPPs in Brazil face two very different environments.  
The first wave of IPPs were developed in the context of the first reform of the electric 
power markets in Brazil.  As described above, this reform envisioned fully private and 
competitive markets in which electricity would be supplied in a bilateral contract market 
between generators or suppliers and distribution companies or large users.  All IPPs 
currently operating in Brazil have been developed in this framework; despite the changes 
introduced by the “new model,” contracts for existing plants will be allowed to run their 
course unchanged before these generators are integrated into the new wholesale power 
market.    
 
 Future IPPs will be developed entirely within the new model framework.  Projects 
will be allocated via public auction according to the guidelines that will govern auctions for 
new capacity.  These projects will receive PPAs for up to 35 years—ostensibly with the 
“pool” managed by CCEE, but formally expressed in pro rata PPAs with each distribution 
company participating in the auction.  As of mid-2005, there is enormous uncertainty 
regarding the rules for the auctions for new capacity, and even more uncertainty regarding 
what projects will be ready by the anticipated auction date in late December 2005.  Of 17 
planned hydro projects to be auctioned, no more than a handful have secured necessary 
environmental permits.   
 

Variation in the IPP market in Brazil is driven by the unique characteristics of the 
fuel markets.  The most important of these is between hydro and thermal generating 
technologies—the unique dominance of hydropower in the Brazilian electricity system 
implies very different environments for hydro or thermal power investment.  Investment in 
hydro plants entered a structured arrangement that has been largely predictable because of 
vast interests within Brazil keen in maintaining the integrity of the hydro system.  These 
projects have faced problems in sitting and environmental permitting, but once operational 
have produced stable outcomes. 

 
 Within the universe of thermal plants, the needs to hedge fuel and offtake risk have 

led to a series of discrete arrangements which are detailed in the sections below.  Each of 
these arrangements faced different challenges—within each category, problems tend to be 
similar and variation in outcomes is driven by project level differences.  
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A. Greenfield Hydro IPPs in Brazil.   
 

The hydro IPP sector has provided a by-and-large stable experience for investors.  
Major participants in hydro IPP projects include Tractebel/Suez (the largest private 
generation company), and CPFL Energia, a Brazilian electric utility.   
 

In Brazil, water and electric power have a strong and intertwined relationship. 
Hydropower plants produce almost 90% of the total generated power. Even as 
diversification of sources intensifies hydropower is still considered the main source of energy 
in years to come, as the recent guidelines for the reform indicate. 
 
 Generally, investments in hydropower in Brazil have been a successful history, in 
both self-dealing and market directed plants.  When, during the crisis, the government 
auctioned power projects there was a rush for the largest plants, to be installed in the central 
high plains.  Some of the projects, such as Santa Isabel with 1080 MW, were acquired with a 
major premium (the final value offered for Santa Isabel was 1624% the original value). These 
were very much celebrated as a great deal by the consortium of investors, many of which 
were intensive power-consuming industries.  
 
 As the price for energy suddenly dropped after the crisis, a great number of those 
premium priced projects were abandoned and some were even returned to the government, 
mostly because of inconclusive or incomplete studies of the plants impact on the 
environment. For those projects that last, the value used in the acquisition will be returned 
to the sponsors. 
 
  
 
 1. Self-Dealing plants. 
 
 EDP’s Lajeado. Lajeado’s plant, now renamed after Luís Eduardo Magalhães, has a 
902.5 MW generation capacity, and is built on Tocantins River, in the state of Tocantins. 
EDP is one of the investors in a consortium with CEB (Brasília’s Electric Company, 
20%), EDP (27%), Investco (Brazilian investment group, 1%), Paulista Energia (7%) and 
Rede group (45%), all having assets in distribution. A total budget of R$ 1.2 billionwas 
partly financed by Sudam (52%), a government institution for the development of the 
Amazonian region.  
 
 The first turbine was already working in 2001, 36 months from the building start. 
Four other turbines were built, so the plant could deliver its full capacity.  Of the power 
generated, 20% is consumed in Tocantins State.  The rest is transferred to southern states 
to be sold in the regulated market. 
 
 Experts calculate that the plant’s revenue will pay back investors in 
approximately 8 years.  This approximation already discounts the environmental fee the 
plant is obliged to pay to the state of Tocantins and the monies owed to the districts 
flooded by the reservoir, about R$ 9 million per year.  
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 The concession lasts for 35 years. 
 
 
 2. Market directed plants. 
 
 Tractebel’s Cana Brava. Cana Brava has 465.9 MW of generation capacity.  The 
project is located on the Tocantins River in the State of Goiás in the center-west region of 
Brazil, 250 kilometers north of Brasilia, and includes the construction of a 50-kilometer, 230-
kilovolt transmission line.  The construction by Companhia Energética Meridional (CEM) 
concluded in December 2001 and the reservoir began filling in January 2002.  
 

The plant’s budget was US$ 420 million, partially financed by BNDES and IDB. 
CEM, a wholly owned subsidiary of project sponsor Centrais Geradoras do Sul do Brasil 
S.A., a subsidiary of Tractebel of Belgium, received  $160 million in IDB financing including 
a $75 million loan of ordinary capital and a $85.2 million syndicated loan from funds 
provided by financial institutions that subscribed participation agreements with the Bank.  

 
During the construction of the reservoir, there was a large protest concerning 

families that had to be moved.  A Brazilian organization called Movimento dos Atingidos 
por Barragens asked for an audit by IDB, claiming that CEM was not fulfilling its part of the 
arrangement with the displaced families.  The audit concluded that the project implemented 
resettlement and compensation programs for residents in the affected area, and construction 
was not delayed. 

 
When the plant was inaugurated, the electricity crisis was just ending and the Real 

faced a fierce devaluation (about 40% in one year).  This added to the fact that not all the 
power produced was contracted by distribution companies, led CEM to deliver bad 
economic results.  The loan from IDB turned from being helpful to complicating.  IDB 
monies were in foreign (ie more stable) currencies and the Real had depreciated. 

 
Tractebel announced that it would reevaluate its participation in constructing two 

other plants in which it had partnered, Estreito (1087 MW) and São Salvador (241 MW). 
Alcoa, also a partner in the Estreito project made the same statement.  Estreito is due in 
2008 and São Salvador in 2010. 
 
 3. Large Consumers. 
 

Votorantin’s Pedra do Cavalo. Pedra do Cavalo is a 160 MW plant, built in the 
Paraguaçu River, between the Governador Mangabeira and Cachoeira districts, in Bahia, 
a state in northeastern Brazil. The total budget for the construction was R$ 231,821 
million, partly (62%) financed by BNDES, Brazilian National Bank for Social 
Development.  
 
 Votorantin is a large investment group that has many assets in construction 
engineering enterprises, such as cement and iron.  Pedra do Cavalo was built mostly to 
deliver power to the system in exchange for the power supplied to Votorantin’s factories 
in other areas of Brazil. 
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 Built in three years with no delay, the plant had been delivering power since it’s 
inauguration in 2004. 

 
B. Greenfield Thermal IPPs in Brazil.  

 
The thermal IPP sector has been a difficult market for private developers.  Two 

major issues made thermal IPP development difficult.  First, the hydro dominated system is 
usually awash with low-marginal-cost hydropower.  Demand for thermal power, with its 
higher per unit costs, will be intermittent—during peak hours, in particular regions, or 
during poor hydrological years.  Allocating market risk for projects with such uncertain 
demand was difficult.   
 

Second, gas-fired IPPs can be (and are elsewhere) designed to run intermittently, 
with interruptible gas supplies.  In addition to providing unattractive returns for investors, 
such an arrangement was impossible because there are no parties in Brazil capable of 
hedging or managing the gas delivery risk.  All gas deliveries must be on a take-or-pay basis 
to justify expansion of transport capacity.  The incremental demand represented by a power 
plant in the immature gas market in Brazil would be impossible to reallocate in the event the 
power plant did not run.   

 
Thus, thermal projects needed special arrangements in order to make the risks 

manageable for investors, and bankable for lenders.  In broad strokes, the thermal IPPs 
entered Brazil in one of three ways:  

 
1. Pass-Through Arrangements with State-Owned Distribution Companies. 
 
Two projects were developed to sell electricity to state owned distribution companies.   

 
Name Foreign Sp. Local Sp. Fuel MW Offtaker COD 
Araucária El Paso Petrobras Nat’l Gas 480 COPEL 2002 
Cuiabá Enron, Shell -- Nat’l Gas 529,2 Enersul 2000 

 
El Paso’s Araucária Plant.  This 468 MW gas-fired power plant is a joint venture 

among El Paso (60%), Petrobras 20%, and Companhia Paranaense de Energia (COPEL) 
20%, located in  Curitiba, Paraná.  Araucária is one of the projects established under the 
priority thermal program (“PPT”).  The project sells electricity under a 20-year PPA to 
COPEL, the state-owned distribution company in Paraná.   
 

Araucária cost $330 million to construct.  In 1999, El Paso was looking to the World 
Bank to finance it via A and B loan structures with debt tenure of 8 and 14 years, and debt-
to-equity ratios of 60 to 80%.  El Paso invested $180 million.    
   

Araucária never delivered energy to the system because of a legal dispute between 
the partners.  After the energy crisis, the fixed cost of power for Copel under the Araucária 
PPA was no longer competitive with available hydropower options, and the Paraná state 
governor broke the contract in 2003.   
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Some reports indicate that Copel has offered to buy El Paso's shares.  Thus far, no 
such agreement has been reached.  At the same time, Copel has filed a claim against El Paso 
in international arbitration.   

 
 Enron/Shell’s Cuiabá Plant.  The Cuiabá project was built by a consortium 
including Enron and Shell to provide electricity to Mato Grosso.  Originally developed by 
Enron in negotiations with Eletronorte, the project was put out to a competitive bid that 
Enron won.   
 

The project was developed and built entirely by the Enron/Shell consortium, with 
100% of the finance coming as equity contributions from the sponsor.  EPC services were 
provided by Siemens and EBE (Brazilian Engineering Enterprise – Empresa Brasileira de 
Engenharia), and the project is now operated and managed by Prisma Energy (a successor 
corporation to Enron that holds the former utility giant’s international generation portfolio).  
Cuiabá sells its power under a 21-year PPA with Furnas.   

 
Fuel supply for Cuiabá comes from a 645-km spur off of the Brazil-Bolivia Pipeline 

(“Gasbol”) constructed by another Enron subsidiary.  Cuiabá was supposed to enter 
commercial operations in stages beginning in 1998 (Unit I), 1999 (Unit II), and 2000 
(combined cycle), but environmental problems delayed the construction of the pipeline.  In 
fact, Cuiabá entered commercial operations as a full combined cycle in early 2002, using 
diesel fuel, and by mid-2002 was firing on gas from the late pipeline.   

 
No major disputes have arisen regarding Cuiabá.  The parties originally intended to 

finance the plant with project finance debt, but bank concerns regarding the thin guarantee 
from Eletrobrás, and skepticism regarding the operations of the adjustment clauses for fuel 
cost prevented agreement on debt finance.  Subsequently, some sources suggest that the 
project has in fact not been able to receive the full amount called for under the adjustment 
formula.   
 
 2. Pass-Through Arrangements with Related Private Distribution Companies.  

 
Four projects were developed to sell electricity to privately owned distribution 

companies.   
 

Name Foreign Sp. Local Sp. Fuel MW Offtaker COD 
Termofortaleza* Endesa -- Nat’l Gas 346 COELCE 2003 
Termopernambuco* Iberdrola -- Nat’l Gas 637 CELPE 2004 
Norte Fluminense* EDF -- Nat’l Gas 725 Light 2004 
Uruguaiana* AES -- Nat’l Gas 639 CEEE 2000 

 
Generally, distribution companies were restricted on self dealing arrangements.  In 

the face of the electricity crisis, Aneel withdrew those limits in order to make PPT plants 
more attractive.  Now, consumers are increasingly objecting to retail tariffs being kept high 
as a result of power procurement from thermal plants that cannot compete with the 
hydropower capacity now that it has recovered from the crisis.  
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This self-dealing arrangement led to suspicion by the incoming Lula administration.  
To date the arrangements have been honored, although as noted above, the pass-through of 
power purchase costs from thermal power plants cannot compete on a marginal cost basis 
with the now plentiful hydropower, which has bred its own problems for the distribution 
companies.   
 

Electricite de France’s Norte Fluminense Plant.  Norte Fluminense is a 780 MW 
project sponsored by Light, the distributor in Rio de Janeiro that is now wholly owned by 
Electricité de France.  The project was originally sponsored by a group including Light, 
Serge, Escelsa, Cataguazes, Eletrobrás and Petrobras, and was intended to provide electricity 
to each of the distribution companies.  By 2000, all of the original sponsors except Light and 
Petrobras have exited the project, with Petrobras following suit in 2001.   

 
Norte Fluminense was built by a consortium of Brazilian construction firms led by 

Promon, using Siemens technology and turbines.  The plant, at approximately R$ 1.6 billion 
total cost, was built entirely on the balance sheet of the sponsors with equity contributions 
and bridge loan financing; Norte Fluminense obtained project finance from BNDES only 
upon achieving commercial operations, and only upon the provision of extensive sponsor 
guarantees that included a pledge-of-receivables pertaining to EdF distribution companies in 
Europe.  Financing was 70% debt, in the form of BNDES loans, and 30% equity provided 
by the original sponsors (but now held entirely by Light).   

 
Approximately 30% of the debt (R$ 250 million) and 100% of the equity is pegged to 

a basket of hard currencies.  Under an agreement with Aneel for the PPT projects, this 
foreign currency exposure can be reflected in annual tariff adjustments that index generation 
tariffs to LGPM (25%), the gas price (54%), and the U.S. dollar (21%).  This formula applies 
to all PPT projects, and does not change to reflect variation in hard currency exposure 
between projects or over time.   

 
The project is one of the “self-dealing” thermal plants authorized in response to the 

electricity shortage—the IPP and its sole offtaker under a 20-year PPA are owned by 
Electricité de France.  Fuel is provided by Petrobras under a fuel supply contract that 
includes a 56% take-or-pay requirement and a 95% ship-or-pay requirement.  Petrobras 
delivers the fuel to the local gas distribution company, which has a monopoly on gas 
distribution in the area.  The power sales arrangements reflect the constraints imposed by 
the fuel supply—the project is “must run” at 56% on a monthly basis and has a 92% take-
or-pay requirement. 

 
As in each of the “self-dealing” projects, the primary challenges to Norte Fluminense 

has stemmed from the impact on retail tariffs of power purchases by Light from its thermal 
plant.  Compared to Termopernambuco, this effect in the case of Light is relatively minor, 
and has led to somewhat muted opposition.   

 
Iberdrola’s TermoPernambuco Plant. Termopernambuco is a 520 MW natural 

gas-fired, combined-cycle power generation facility.  Its major owner is Iberdrola with 
86%, the remaining assets belong to Previ and BB Investimentos.  
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Termopernambuco has entered into 20-year PPAs with CELPE and COELBA, the 
electricity distribution companies in the states of Pernambuco and Bahia, respectively, 
both controlled by Iberdrola.  Natural gas is supplied under a 20-year “take-or-pay” gas 
supply agreement entered into with Companhia Pernambucana de Gás (“Copergás”). 
Supply and transportation of gas from Copergás is done by Petrobras. 

 
CELPE is facing problems passing-through Thermopernambuco’s contract price. 

The price of power generated by the gas-fired plant (R$ 137.83/MWh) is more than twice 
the price on existing energy auctions (R$ 57.51).  A federal judge obliged ANEEL to 
reduce the energy tariff increase initially calculated by ANEEL in the last tariff review 
from 24.4% to 7.4%.  The earlier rate considered the old energy auction price instead of 
Termopernambuco’s contract price. 
 

The purchase of power from Termopernambuco is responsible for a 17% raise in 
the power tariff in Pernambuco state.  A solution presented by the sponsoring companies 
was to make Termopernambuco part of a pool of power plants that share the costs of 
power generated by the entire system.  The pool uses an independent regulator that 
calculates the profit for each plant by its power delivery capacity.  If there is more energy 
produced than consumed, the surplus is sold in the spot market.  There is no real need for 
the plant to actually deliver power. 
 

The minister of Mines and Energy spoke against Termopernambuco’s inclusion in 
a meeting, but the matter lingers on still.  

 
 
Endesa’s TermoFortaleza Plant.  The 310.7 MW thermal power plant is located in 

an industrial complex near the Port of Pecém, state of Ceará in the Northeast. 
 
The project sponsors are Endesa Internacional (EI), a wholly owned subsidiary of 

Endesa, S.A. of Spain, and Enersis, S.A., a Chilean electricity company that is 65% owned by 
EI.  To date, EI has invested over 950 MW of generation capacity (including Termofortaleza) 
in Brazil.  Additionally, EI controls CIEN (transmission line company interconnecting Brazil 
and Argentina) and owns two distribution companies – Cerj (servicing Rio de Janeiro) and 
Coelce (off-taker of Termofortaleza). 

 
The plant sells its entire output under a 20-year PPA to Companhia Energética do 

Ceará (Coelce), the sole electricity distribution company for the state of Ceará.  Cegás, the 
gas distribution company for the state of Ceará, and Petrobras will supply natural gas to the 
project under a 20-year gas supply agreement (GSAs).  Mitsui was the EPC Contractor.  The 
total project cost is estimated at about $250 million.  

 
 
AES’s Uruguaiana Plant.  Uruguaiana is a 600 MW, combined-cycle gas turbine 

power plant built by AES to sell power to CEEE (Companhia Estadual de Energia Elétrica 
S.A.), the distribution company in Rio Grande do Sul.  The project began with an RFP by 
CEEE in November, 1996, and a competitive bidding process was won by AES in March, 
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1997.  Uruguaiana provides 500MW of assured energy to CEEE under a 20-year PPA with a 
tariff divided between capacity and energy payments.   
 

Uruguaiana is unique among thermal plants in Brazil in that the natural gas supply 
was to come from Argentina.  The proposed fuel supply arrangements were that Petrobras 
would purchase gas from Repsol-YPF in Argentina, and sell the gas to the local state gas 
distribution company (Sulgas), which would sell gas to the project.  This arrangement 
required the construction of a 440km gas pipeline.   

 
The recent gas crisis in Argentina interrupted gas supply to Uruguaiana.  The plant 

did not operate last February and after that, has only operated at half capacity. 
 

3. Merchant Plants with Petrobras Revenue Guarantee.  
 

Three projects were developed by private investors to sell electricity on a merchant 
basis—with no PPA or other long term contract.  These projects entered into cooperation 
agreements with Petrobras, whereby Petrobras would supply natural gas and share in the 
revenues of the project.  Additionally, Petrobras guaranteed a minimum revenue amount in 
the form of a direct payment, should the project not generate sufficient revenue via 
electricity sales.  This amount would be enough to cover the “relevant” part of capital costs. 

 
When these projects were entered into  the spot market, electricity prices were 

extremely high and natural gas appeared to be plentiful.  Petrobras needed to find a market 
for its gas in order to increase production of liquids.  Project developers expected that spot 
prices would remain high for a long period, more than 2 years, before falling again, at which 
point the projects would sell their energy solely via bilateral contract with large users.  In fact, 
spot prices collapsed quickly (figure 22).  The revenue guarantee, expected to be an 
intermittent payment, began draining substantial sums from Petrobras each month.   

 
FIGURE 22: POWER TARIFFS IN MAE (1999-2005)31 
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31 Tariffs held different definition during the existence of MAE, at first known as Marginal Operational 
Tariffs (TMO), then becoming reviewed monthly, and at last weekly. 
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These projects have had a turbulent history.  Enron’s Electrobolt project was 

purchased by Petrobras quickly, and for a low price, when Enron’s creditors saw a chance to 
liquidate an asset quickly.  The other two projects have a somewhat longer history.  MPX’s 
Termoceará was recently purchased for $137 million after a protracted dispute and 
threatened arbitration.  El Paso’s Macaé project is in arbitration on Petrobras’ claim that the 
contract is onerous—the Brazilian utility has expressed interest in buying the project, but the 
two sides have not agreed on the terms of a potential sale.   
 
 

Name Foreign Sp. Local Sp. Fuel MW Offtaker COD 

Macaé El Paso -- Nat’l Gas 928 Merchant 2001 
Termoceará MDU  EBX Capital Nat’l Gas 220 Merchant 2002 
Electrobolt Enron -- Nat’l Gas 379 Merchant 2001 

 
 MPX’s 290MW Termoceará Plant.  Termoceará is a 220 MW combined cycle gas 
turbine owned by MPX (EBX Capital, a Brazilian private investing group with 51% of assets) 
and MDU (49%).  All capacity and energy is sold under a long-term contract to Petrobras, 
which would supply all the natural gas needed.  The EPC contractor was Engevix which 
contracted local engineering firms JBM, Integral and JotaDois to build the plant. 
 
 The R$ 230 million project was partially financed by BNDES (77%). 
 
 Termoceará was built during the energy crisis, when MWh prices were about R$ 
680.  After the crisis, when Termoceará was completed, the median price for MWh was 
R$ 5.  Petrobrás was paying about US$ 5 million a month to cover the expenses for 
power that was not being sold.  
 
 After threatening international arbitration, Termoceará was sold for $137 million 
to Petrobras in June 17. 
 
 
 El Paso’s 928 MW Macaé Plant.  Macaé is a 928 MW, gas-fired project, owned 
100% by El Paso.  Macaé sells energy via bilateral contracts with large users (“free 
consumers” in the new model) and in the spot market.  Under a 10-year cooperation 
agreement with Petrobras, the state gas utility sells gas to the Macaé plant (the cost is passed 
through) and for the first 5 years guarantees minimum capacity payment to Macaé if the 
contract market and spot market do not absorb the energy sales.   
 

The roughly $700 million project was constructed by El Paso’s construction 
subsidiary on a balance sheet.  After financial close, Macaé obtained just over $400 million in 
project financing from the IFC, BNDES, OPIC and commercial banks under the IFC’s “C” 
loan program. 
 

The Macae project gets $700 million from Petrobras (estimated at $200 million 
annually) from energy crisis deals signed when power sold at $253/MWh obligating 
Petrobras to cover cost of capital, operating costs, and taxes under insufficient sales 
revenues, which dropped to $6.70/MWh by 2005.   
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Petrobras submitted a Jan. 6, 2005 notification giving El Paso 28 days to agree on a 

new arrangement or Petrobras would seek arbitration with the ICC.  The Brazilian press 
reported that El Paso is seeking $600 million or the equivalent in oil-producing assets to end 
the contract.  On Jan 28, a Brazilian court denied Petrobras an injunction on a $22 million 
payment to El Paso, claiming the drops in power prices is force majeure and reason to null 
the contract.  Petrobras initiated arbitration in February 2005.  
 

4. Sales to Isolated Systems.  
  

Two projects by El Paso Energy were developed to sell power to local electricity 
grids that were not part of the national interconnected system.  The cities of Porto Velho 
and Manaus are not part of Brazil’s interconnected national grid, and cannot rely on the 
enormous hydro reservoirs that cluster mainly in the southeast of the country.  Of the two 
projects, Manaus has had a more turbulent history, driven by a public dispute with 
Eletronorte over the terms for renewing its 5-year PPA.  Porto Velho appears to have 
enjoyed a relatively stable operations period.   
 

Name Foreign Sp. Local Sp. Fuel MW Offtaker COD 
Manaus El Paso -- Nat’l Gas 388 Eletronorte 1998/1999
Porto Velho El Paso -- Nat’l Gas 414 Eletronorte 2000 

 
 El Paso’s Manaus Plants.  The Manaus project consists of two IPPs: Amazonia 
and Rio Negro.  In total, the Manaus project is a $140 million, 230 MW, oil-fired power 
complex selling electricity under short-term PPA’s to Electronorte in Manaus.  Manuas (and 
Porto Velho) is a localized project, in that the grid in Manaus is not connected to the main 
national grid.  Originally developed by Consolidated Natural Gas of Pittsburg, Manaus was 
sold to El Paso.  
 

Negotiating an extension of the project was difficult.  At some point Eletrobrás 
solicited 525 MW more of power in general, but excluded El Paso from competing by 
requiring bidders to site their power on land they owned (Manaus and Rio Negro lease 
Eletronorte land).  El Paso sought to stop the solicitation in court, asking for $300 million 
more in revenue, later dropping the litigation. 
 

In 1997, Manaus had a 4 year contract with Eletronorte and an option to extend 
another 1-6 years. In a new contract, Rio Negro and Manaus will together supply 388 MW to 
Eletrobrás's Manaus Energia through the end of 2007 at 5% below the current level 
(~$24/MWh).  
 

El Paso co-sponsored the 158 MW, oil fired Rio Negro project with Wartsila NSD.  
Due to timing, El Paso forewent traditional project financing and took 100% equity in the 
$120 million project. 
 
 El Paso’s Porto Velho Plant.  The Porto Velho project is a 414 MW gas-fired plant 
selling electricity in the city of Porto Velho.  The area in which Porto Velho sells its power is 
an isolated grid.  In Brazil, most of the country is interconnected via a national transmission 
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network, but several areas in the north and north-west remain isolated, including Rondônia 
and Acre. 
 

The sponsors are El Paso Energy and CS Participações, a Brazilian company whose 
core business is in natural gas distribution and which holds interests in seven natural gas 
companies.  Porto Velho sells power to Eletronorte pursuant to a 20-year PPA.  Eletronorte 
in turn sells power to the local distribution companies in the states of Rondônia and Acre, 
primarily Centrais Elétricas de Rondônia (“Ceron”) and Companhia de Eletricidade do Acre 
(“Eletroacre”).  Under the PPA, the Porto Velho project is fully dispatchable.   
 
 Project costs were estimated by the IADB at $243 million, or $714/kW of installed 
capacity.  Sponsors were to provide $46 million in equity.  Financing was to come from the 
IADB ($62 million A loan, $80 million B loan) and BNDES ($62 million).  In fact, Porto 
Velho was never financed.  The sponsors, El Paso and CS Group, built the plant entirely on 
balance sheet.   
 
 The Porto Velho project began operations burning fuel oil supplied by Eletronorte 
under a tolling arrangement with the project.  The fuel oil  is shipped from Manaus to a 
Petrobras terminal in Porto Velho.  Project designers anticipated a switch to natural gas in 
2005, the anticipated completion date of a pipeline that would deliver natural gas from the 
Urucu fields.  The planned natural gas supply was also to operate as a tolling arrangement, 
whereby Eletronorte pays for and acquires the fuel and provides it to the project.  This 
pipeline was never completed due to environmental concerns and protests, including a 
lawsuit by the Public Ministry that enjoined further construction in April 2003.  Porto Velho 
continues to operate on fuel oil.   
 
 Available information indicates that the Porto Velho project has operated relatively 
smoothly thus far, with no major disputes arising.   
 
 

VII.  CONCLUSION. 
 

 The past experience of IPPs in Brazil is very heterogeneous.  Those projects 
based in long term contracts have performed well, but those impacted by short term 
condition have faced problems.  Since the rationing of the energy crisis, short term prices 
have been very low as there is an energy surplus. 

 
However, past experience is not very relevant to anticipate the future climate for 

IPPs as the new model substantially changed the prospects for investment.  Vertical 
integration between generation and distribution that constituted a pattern for IPPs in the 
past is not allowed in the new model. 

 
It is very early to draw conclusions for the new model.  As it is founded in long term 

contracts, the new model mitigates risks for investments.  Still, it is not certain that 
acceptable prices will induce investment in new power auctions.  Another uncertainty is State 
participation.  Some legal restrictions have been removed and it is expected that investments 
from publicly owned companies will become relevant, particularly in large hydro power 
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plants (e.g. Belo Monte and Madeira).  But there is still a need for private investment—
capital requirements are larger than what the public sector can allocate.  

 
In the short and medium run, new investments must be oriented to the regulated 

market.  In the next years, however, most energy negotiated in the free market will be from 
existing power plants not included in the regulated auctions. 

 
Hydro power projects must also be observed in terms of the long run.  Investors will 

look for long-standing contracts.  The fee hydro power projects must pay to operate in the 
free market intensifies this tendency. 
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Company Location Date Consortium Price (US$ million) Premium (%) 

1995 
Escelsa Espírito Santo July 1995 Iven S.A., GTD Participações 519 11.8 

1996 
Light Rio de Janeiro May 1996 AES, Reliant, EDF, CSN → EDF 2,217 0.0 
Cerj Rio de Janeiro Nov. 1996 Endesa, Enersis, Ed Port. 587 30.3 

1997 
Coelba Bahia July 1997 Iberdrola, BrasilCap, Previ, BBDTVM 1,598 77.4 
Cachoeira Goiás Sept. 1997 Endesa, Edegel, Fundos de Investimentos 714 43.5 
AES Sul Rio Grande do Sul Oct. 1997 AES 1,486 82.6 
RGE Rio Grande do Sul Oct. 1997 CEA, VBC, Previ → VBC (BR), PSEG (US) 1,372 93.6 
CPFL São Paulo Nov. 1997 VBC, Previ, Fundação CESP 2,731 70.1 
Enersul Mato Grosso do Sul Nov. 1997 Escelsa 565 83.8 
CEMAT Mato Grosso Nov. 1997 Grupo Rede, Inepar 353 21.8 
Energipe Sergipe Dec. 1997 Cataguazes, Uptick 520 96.1 
Cosern Rio Grande do Norte Dec. 1997 Coelba, Guaraniana, Uptick 606 73.6 

1998 
Coelce Ceará Apr. 1998 Enersis, Endesa, Cerj 868 27.2 
Eletropaulo São Paulo Apr. 1998 Light → AES 1,777 0.0 
Celpa Pará July 1998 Grupo Rede, Inepar 388 0.0 
Elektro São Paulo July 1998 Enron 1,273 98.9 
Gerasul Santa Catarina Sept. 1998 Tractebel 880 0.0 
Bandeirante São Paulo Sept. 1998 EDP, CPFL 860 0.0 

1999 
Paranapanema São Paulo July 1999 Duke Energy 682 90.2 
Cesp Tiete São Paulo Oct. 1999 AES 472 30.0 
Borborema Paraíba Nov. 1999 Cataguazes-Leopoldina 174 0.0 

2000 
Celpe Pernambuco  Iberdrola, Previ, Banco do Brasil 1,004 0.0 
Cemar Maranhão June 2000 Pennsylvania Light & Power 523 21.1 
Saelpa Paraíba Nov. 2000 Companhia Forca e Luz 185 0.0 
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Thermal Projects – Operational 
Name Foreign Sp. Local Sp. Fuel MW Offtaker Cod Location 
Termobahia ABB Petrobras Nat’l Gas 185.89 Petrobras 2004 Mataripe - BA
Araucária El Paso Petrobras Nat’l Gas 484.50 COPEL 2002 Araucariá - PR
Willian Arjona Tractebel -- Nat’l Gas 194.00  2001 Campo Grande - MS
Cuiabá Enron, Shell -- Nat’l Gas 480.00 Enersul 2002 Cuiabá - MT
Eletrobolt Enron -- Nat’l Gas 379.00 Merchant 2001 Seropédica - RJ
Termopernambuco Iberdrola  Nat’l Gas 532.75 CELPE 2004 Ipojuca - PE
Norte Fluminense EdF  Nat’l Gas 860.20 Light 2004 Macaé - RJ
Macaé El Paso  Nat’l Gas 922.61 Merchant 2001 Macaé - RJ
Termo Rio  NRG Petrobras Nat’l Gas 246.50  2004 Duque de Caxias - RJ
Termoceará (MPX) MDU Energy EPX Nat’l Gas 220.00 Merchant 2002 Caucaia - CE
Termo Fortaleza Endesa  Nat’l Gas 346.63 Coelce 2003 Caucaia - CE
Tres Lagoas -- Petrobras Nat’l Gas 306.00  2004 Tres Lagoas - MS
Canoas -- Petrobras Nat’l Gas 160.57  2003 Canoas - RS
Ibiritermo Fiat  Nat’l Gas 226.00  2002 Ibirité - MG
Nova Piratininga -- Petrobras Nat’l Gas 384.87  2004 Sao Paulo - SP
Aracruz -- Aracruz Cel. Black Liquor 210.40  2002 Aracruz - ES
Porto Velho El Paso  Nat’l Gas 349.95 Eletronorte 2001 Porto Velho - RO
Manaus El Paso  Diesel 388 Eletronorte 1998/1999 Manaus - AM 
 
 

Thermal Projects – Under Construction 
Name Foreign Sp. Local Sp. Fuel MW Offtaker Cod Location Status 
Veracel - Veracel 

Celulose SA 
Black Liquor 117.05 Large 

Consumer 
2006 Veracel - ES On Schedule 
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Thermal Projects – Approved 
Name Fuel MW Authorization Location Status 
Paulínia Nat’l  Gas 491,79 1999 Mogi Guaçu - SP Minor restrictions to operate 
Cubatão (Ex CCBS) Nat’l  Gas 249,90 2000 Cubatão - SP Minor restrictions to operate 
Vale do Açú Nat’l  Gas 347,40 2001 Alto do Rodrigues - RN Minor restrictions to operate 
DSG Mogi Mirim  Nat’l  Gas 985,39 2001 Mogi Guaçu - SP Minor restrictions to operate 
Jacuí Mineral Coal 350,20 2002 Charqueadas - RS Minor restrictions to operate 
Araraquara I Nat’l  Gas 552,50 2004 Araraquara - SP Minor restrictions to operate 
Seival Mineral Coal 542,00 2000 Candiota - RS Severe restrictions to operate 
Termosergipe (Fases I e II) Nat’l  Gas 135,00 2001 Carmópolis - SE Severe restrictions to operate 
Paraíba Nat’l  Gas 137,53 2001 João Pessoa - PB Severe restrictions to operate 
Ribeirão Moinho Nat’l  Gas 357,00 2001 Andradina - SP Severe restrictions to operate 
Sul Catarinense Mineral Coal 440,30 2001 Treviso - SC Severe restrictions to operate 
Paracambi (Ex-Cabiúnas) Nat’l  Gas 511,20 2001 Paracambi - RJ Severe restrictions to operate 
Carioba II Nat’l  Gas 1111,12 2001 Americana - SP Severe restrictions to operate 
Santa Branca Nat’l  Gas 1112,48 2001 Santa Branca - SP Severe restrictions to operate 
Sepetiba Mineral Coal 1377,00 2001 Itaguaí - RJ Severe restrictions to operate 
Anhanguera Nat’l  Gas 278,29 2002 Limeira - SP Severe restrictions to operate 
Bariri  Nat’l  Gas 675,20 2002 Bariri - SP Severe restrictions to operate 
Termoalagoas Nat’l  Gas 143,18 2003 Messias - AL Severe restrictions to operate 
Klotz Corumbá Nat’l  Gas 176,00 2003 Corumbá - MS Severe restrictions to operate 
Termopantanal Nat’l  Gas 241,25 2003 Corumbá - MS Severe restrictions to operate 
Klotz Campo Grande II Nat’l  Gas 242,59 2003 Campo Grande - MS Severe restrictions to operate 
UTE São Paulo I e II Nat’l  Gas 1350,00 1998 Piratininga - SP Revoked 
UTE Pecém Nat’l  Gas 240,00 1999 Caucaia - CE Revoked 
UTE Cofepar Fuel Oil 650,25 2000 Araucária - PR Revoked 
UTE Cuiabá II Nat’l  Gas 529,20 2000 Cuiabá - MT Revoked 
UTE Duke Energy 1 Nat’l  Gas 510,10 2000 Pederneiras - SP Revoked 
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UTE Riogen Fase I Nat’l  Gas 531,80 2000 Seropédica - RJ Revoked 
Usina Termocatarinense Norte - UTCN Nat’l  Gas 392,81 2001 Guaramirim - SC Revoked 
UTE Araraquara Nat’l  Gas 570,57 2001 Araraquara - SP Revoked 
UTE Campo Grande Nat’l  Gas 237,15 2001 Campo Grande - MS Revoked 
UTE Corumbá Nat’l  Gas 108,00 2001 Corumbá - MS Revoked 
UTE Dunas Nat’l  Gas 374,00 2001 São Gonçalo do Amarante - CE Revoked 
UTE ELETROBRÁS Nat’l  Gas 500,00 2001 Macaé - RJ Revoked 
Mato Grosso do Sul Power (Fases I e II) Nat’l  Gas 288,15 2001 Campo Grande - MS Revoked 
Aureliano Chaves Nat’l  Gas/Oil. 191,76 2002 Betim - MG Revoked 
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Hydro Projects  

Name Foreign Sp. Local Sp. MW Offtaker Cod Location Status Notes 

Porto Estrela - Cemig 33,3 CVRD 33,3 Coteminas 
33,3 112 Self-dealing; 

Large consumer 2001 Braúnas – MG Operating - 

Queimado - Cemig 82,5 CEB 17,5 105 Self-dealing 2004 Cristalina – GO Operating - 

Lajeado - CEB 19,8 EDP 27,4 Investco 1 
Paulista Energia 6,9 Rede 44,9 902,5 Self-Dealing 2001 Palmas – TO Operating - 

Cana Brava Tractebel - 465,9 IPP 2002 Cavalcante – GO Operating - 

Itapebi Iberdrola 20 
Guaraniana 19 Coelba 42 BB 19 450 Self-Dealng 2003 Itapebi – BA Operating - 

Candonga - CVRD 50 Novelis 50 140 Large Consumer 2004 Rio Doce – MG Operating - 

Quebra Queixo - Queiroz Galvão 59, Construtora 
Barbosa Mello 41 121,5 IPP 2003 Ipuaçú – SC Operating - 

Monte Claro - CPFL 65, CEEE 30, Desenvix 5 65 Self-Dealing 2004 Bento Gonçalves – 
RS Operating - 

Pedra do Cavalo - votorantim 160 Large Consumer 2004 Cachoeira – BA Operating - 

Campos Novos - CPFL-G 49, CEEE 7, CELESC 2, 
CBA 22 Cia Níquel Tocantins 20 880 Self-dealing; 

Large consumer 2006 Campos Novos – 
SC Construction Ahead of Schedule 

Irapé - Cemig 360 Self-dealing 2005 Berilo – MG Construction Ahead of Schedule 

Ponte de Pedra Impregilo 50 
Skanska 50 - 176 IPP 2005 Itiquira – MT    

Sonora – GO Construction On Schedule 

Barra Grande - CPFL-G 690 Self-Dealing 2005 Esmeralda – RS Construction Ahead of Schedule 

Capim Branco I 
- Cemig 21,1, CVRD 48,4, Cia. 

Mineira de Metais 12,6 Comercial e 
Agrícola Paineiras 17,9 

240 Self-dealing; 
Large consumer 2006 

Araguari – MG    
Uberlândia – SP Construction Ahead of Schedule 

Capim Branco II 
- Cemig 21,1, CVRD 48,4, Cia. 

Mineira de Metais 12,6 Comercial e 
Agrícola Paineiras 17,9 

210 Self-dealing; 
Large consumer 2006 Araguari – MG    

Uberlândia – SP Construction Ahead of Schedule 

Corumbá IV - Guascor 55 CEB 45 127 Self- Dealing 2005 Luziânia – GO Construction Late  

Fundão - Copel 70 Paineira Participações, 
Empreendimentos Ltda. 30 119 Self- Dealing 2006 Foz do Jordão , 

Pinhão – PR   Construction Ahead of Schedule 

Peixe Angical EDP 59 Furnas 40, Grupo Rede 1 452 Self- Dealing 2006 Peixe – TO Construction Late - Environmental 
queries in 2003 

Santa Clara - Copel 70 Paineira Participações, 
Empreendimentos Ltda. 30 119 Self- Dealing 2005 Candói – PR     

Pinhão – PR Construction Late - Delay on acquiring 
environmental license  

14 de Julho - CPFL 65, CEEE 30, Desenvix 5 100 Self-Dealing 2007 Bento Gonçalves, 
Cotiporã – RS Construction Late - Delay on acquiring 

environmental license  
Castro Alves - CPFL 65, CEEE 30, Desenvix 5 130 Self-Dealing 2007 Nova Pádua – RS Construction Late - Difficulty financing 

Serra do Facão Alcoa 50.44 
Cimento Itambé 4.5, DME 
Energética 10.09, CBA 16.97 e 
Votorantim 18 210 

Large Consumer 2007 Catalão – GO 
Davinópolis – GO Construction 

Building stalled - 
Fishermen society of 

Goiás set a preliminary 
injunction against the plant 

Itaocara Light - 195 Self Dealing 2005 Aperibé – RJ 
Itaocara – RJ Authorized 

Not built - Difficulty 
acquiring environmental 

license 
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Murta EIT, Eptisa Logos Engenharia 120 IPP 2008 Coronel Murta – 
MG Authorized 

Not built - Difficulty 
acquiring environmental 

license 

Bau I - Cataguases Leopoldina 110 Self-Dealing 2010 Rio Doce – MG Authorized Not built - Environmental 
license on revision 

Couto Magalhaes EDP 49 Rede 51 150 Self-Dealing 2007 Alto Araguaia – 
MT Authorized Not built – Revoke 

demand is being analyzed 

Foz do Chapecó - CVRD 40 CEEE 20 CPFL-G 40 855 Self Dealing, 
Large consumer 2009 Alpestre – RS  Authorized Not built - Delay acquiring 

environmental license 

Pai Querê Alcoa 15.4 DME 4.5, Votorantim 80.1  
292 

Large Consumer 2009 Bom Jesus – RS 
Lajes – SC Authorized 

Not built - Difficulty 
acquiring environmental 

license 

Salto Pilão 

- 20 Camargo Corrêa, 20 DME 
Energética Ltda, 51.8 Votorantim 
Cimentos Ltda, 8.2 Votorantim 
Metais Ltda 

181 Self Dealing, 
Large consumer 2008 

Apiúna – SC 
Ibirama – SC 
Lontras – SC 

Authorized 
Not built - Delay on 

acquiring environmental 
license 

Santa Isabel BHP Billiton 
20.6, Alcoa 20 

Vale do Rio Doce 43.85, Votorantim 
10, Camargo Corrêa 5.55 1087 Large Consumer 2009 Ananás – TO Authorized Not built – Revoke 

demand is being analyzed 

São Salvador Tractebel - 241 IPP 2010 Paranã – TO Authorized Not built - Environmental 
license on revision 

Salto 
- Triunfo Participações e 

Investimentos 108 
IPP 2007 Caçu – GO 

Itarumã – GO Authorized 
Not built - Difficulty 

acquiring environmental 
license 

Estreito 
BHP Billiton 17, 
Alcoa 19, 
Tractebel 30 

Vale do Rio Doce 30, Camargo 
Corrêa 4 1087 

Large Consumer 2008 Aguiarnópolis – 
TO, Estreito – MA Authorized 

Not built - Difficulty 
acquiring environmental 

license 

São Jerônimo - COPEL 21, SJ Investors 49, Tibagi 
Energética Ltda 30 331 Self-Dealing 2001 São Jerônimo – PR Revoked Project was revoked based 

on environmental damage 
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