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SECTION A.  General description of project activity 

 

A.1  Title of the project activity:  

>> 

Project title: Thermal Power Plant Manauara CDM Project Activity (hereafter referred to as “TPP 

Manauara”). 

 

PDD Version number: 1. 

 

Date: November 21th, 2007. 

 

A.2. Description of the project activity: 

>> 

The objective o TPP Manaura is about a construction of a Thermal Power Plant using Natural Gas as 

primary fuel and oil as second. But there wasn´t a Natural Gas Pipeline in the begging of the project, then 

the first phase was about the construction and operation of a TPP, with fuel oil, more efficient than the 

other similar power plants connected to the same grid. The new TPP efficiency is about 42% whereas the 

other is about 30%. The TPP started its commercial operation on September 2006. 

 

The TPP Manauara has 85.38 MW of Power Capacity Installed, actually contracted just 60 MW 

effectively, generating around 525,600 MWh per year considering the availability of 100% and 8,760 

hours per year. 

 

The estimated specific consumption in the first phase is about 209 kg fuel oil/MWh.  

 

The Isolated Brazilian Electric System, predominantly thermal and mainly situated and spread on the 

North of the Country, serves an area of 45% of Brazilian territory and around 3% of national population, 

approximately 1,4 million consumers.  

 

The project activity is located in Manaus, Amazonas. The TPP Manauara is located in the Isolated 

Brazilian System, not connected to the SIN (National Interconnected System), but connected to a local 

grid with 10 Power Plants in the Manaus System. 

 

The main positive impact of the TPP Manauara is the reduction of the instability of the electricity 

supply. It will benefit all the Manaus‟ population and the local companies.   

 

The Engineering Administration of Eletrobras manages the “Grupo Técnico Operacional da Região 

Norte (North Region Operational Technical Group)” - GTON, responsible for the Accomplishment of the 

Isolated Systems Operation of the North Region. Its creation, through the regulation MINFRA n
o
 895, 

from November 29
th
 ,1990, considers the need to assure to the consumers of the Isolated Systems of the 

following States: Acre, Amazonas, Pará, Rondônia, Roraima, Amapá e Mato Grosso, not pondered with 

the advantages offered by SIN (National Interconnected System), the electricity supply in suitable 

conditions of safety and quality. 
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Figure 1 – Thermal Power Plant Site 

 

 

A.3.  Project participants: 

>> 

The credit owner and Project CDM´s Focal Point of TPP Manauara, the private company Companhia 

Energética Manauara is the author and responsible entity for all the project activities related to 

management, approving, registering, monitoring, measurement and reporting.  

 

Name of Party involved (*) 

((host) indicates a host Party) 

Private and/or public entity(ies) 

project participants (*) 

(as applicable) 

Kindly indicate if the Party 

involved wishes to be 

considered as project participant 

(Yes/No) 

Brazil (host)  

Private Entity: Companhia 

Energética Manauara 
No 

Private Entity: C-Trade 

Comercializadora de Carbono 

Ltda  

No 

(*) In accordance with the CDM modalities and procedures, at the time of making the CDM-PDD 

public at the stage of validation, a Party involved may or may not have provided its approval. At the 

time of requesting registration, the approval by the Party(ies) involved is required. 

Table 1 – Private and public parties and entities involved in the activity  

 

 

 

Detailed information for contact with the party (ies) and with the public/private entities involved in the 

project activity is related in Annex 1.  
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This project was developed under the responsibility of Manauara with the support of C-Trade 

Comercializadora de Carbono Ltda. All the activities are being developed in and limited to Brazil.  

 

The following is a brief description about the companies involved in the project: 

 

COMPANHIA ENERGÉTICA MANAUARA 

Companhia Energética Manauara is a PIE (Energy Independent Producer) since June 13
th
 

2006, according to the ANEEL Authorizative Resolution n
o
 608, with the Construction and Operation of 

the TPP Manauara. 

 

Companhia Energética Manauara is a private company with two shareholders: TEP – Termoelétrica 

Potiguar S.A (60%) and Petrobras Distribuidora S.A. (40%). 

 

C-TRADE COMERCIALIZADORA DE CARBONO LTDA. 

 C-Trade is a private company created for the purpose of identifying, certifying and 

negotiating Carbon Credits. C-Trade develops studies and analyses aimed towards the development of 

greenhouse gas (GHG) emissions reduction projects. Not only the identification but also the validation 

and certification of CERs (Certified emission reductions) fall within the scope of these projects. 

  

The C-Trade team is specialized in the identification and reduction development of GHG emissions that 

are effected directly or indirectly by each project, among these: Small Power Plants, Electric and 

Biomass Power Plants, Wind Power Plants, substitution of petroleum fuels, reforestation projects and 

landfills. 

 

A.4.  Technical description of the project activity: 

 

 A.4.1. Location of the project activity: 

 

  A.4.1.1.  Host Party(ies):  

>> 

Brazil. 

 

  A.4.1.2.  Region/State/Province etc.:  

>> 

Amazonas. 

 

  A.4.1.3.  City/Town/Community etc: 

>> 

Manaus. 
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  A.4.1.4.  Detail of physical location, including information allowing the 

unique identification of this project activity (maximum one page): 

>> 

 
Figure2 – Location of TPP Manauara (Source: Google Earth) 

 

The project activity is located in the North of Brazil, State of Amazonas. Manaus is an area far from the 

National Integrated Grid.  

 

The Thermal Power Plant Manauara is located in the km 20 of the Highway AM10 in the Manaus City. 

 

According to the ANEEL Empowered Resolution Nº 608, of June 13th 2006, the geographical 

coordinates are: 

 

 Longitude: 60
o
 01‟ 18.688‟‟East 

 Latitude: 02
o
 56‟ 27.316‟‟South 

 Altitude: 80m  

 

 A.4.2. Category(ies) of project activity: 

>> 

Sectoral Scope 1 – Energy Industries (Non-Renewable Source) 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03.1. 

 

CDM – Executive Board    page 6 

 

 

 A.4.3. Technology to be employed by the project activity:  

>> 

TPP Manauara has 5 generators made by Wärtsilä, model 18V46, to achieve 85.38 MW.  

 

The main fuel used is fuel oil type OCA1. The efficiency of Manauara‟s generators is better than the 

thermal power plants‟ generators located in same grid. 

 

The commercial operation started on September 22
th
, 2006. 

 

The table below shows the Thermal Power Plant design: 

 

 
 

 

See in the table below the technology employed by the project activity: 

 

 
 

Source: Cia. Energética Manauara and Wärtsilä 
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A.4.4 Estimated amount of emission reductions over the chosen crediting period:  

>> 

Using the ex-post emission factor of the baseline calculated presented at the item B.7.1, the complete 

implementation of the TPP Manauara Project, connected to the North Isolated Brazilian Grid 

(Interconnected Manaus Grid), will generate an yearly average estimated reduction of 85,348 tCO2e and 

a total reduction of 597,437 tCO2e during the first 7-year-period, described in the table 4 below: 

 

 
Table 4 – Estimation of emissions reductions of the TPP Manauara Project 

 

 

 

 A.4.5. Public funding of the project activity: 

>> 

There weren‟t any public funding on this project activity. 
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SECTION B.  Application of a baseline and monitoring methodology  

 

 

B.1. Title and reference of the approved baseline and monitoring methodology applied to the 

project activity:  

>> 

The approved baseline and monitoring methodology of the project activity are based on the Proposed 

of Revision on the methodology: ACM0013 – “Consolidated baseline and monitoring methodology for 

new grid connected fossil fuel fired power plants using a less GHG intensive technology” 

 

It was already used the following documents: 

 “Tool for demonstration and assessment of additionality”, version 4; 

 “Tool to calculate project or leakage CO2 emissions from fossil fuel combustion”, version 1; 

 

 

B.2 Justification of the choice of the methodology and why it is applicable to the project 

activity: 

>> 

The TPP Manauara follows the methodology ACM0013 applicability conditions: 

  

 The project activity is the construction and operation of a new fossil fuel fired grid-

connect electricity generation plant that uses a more efficient power generation 

technology than what would otherwise be used with the given fossil fuel: 

 

o The TPP Manauara‟s efficiency is about 42% while the other similar plants 

efficiency connected to the same grid is about 30%; 

 

 The project activity is not a co-generation power plant; 

 

 Data on fuel consumption and electricity generation of recently constructed power plant 

is available; 

 

 The identified baseline fuel was used in more than 50% of total generation by utilities in 

the geographical area in the last three years.  

 

o There is just one Hydro Power Plant connected to the same grid. All the Thermal 

Power Plants consumptions are of Oil.  

 

 

This methodology is only applicable to new electricity generation plants. For project activities involving 

retrofit of existing facilities with the installation of highly efficient technologies, project proponents are 

encouraged to submit new methodologies. For project activities involving a switch to a less GHG 

intensive fossil fuel in existing power plants, project participants may use approved methodology 

ACM0011. For project activities involving construction and operation of a new power plant with less 

GHG intensive fossil fuel, project participants may use approved methodology AM0029. 
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B.3. Description of the sources and gases included in the project boundary  

>> 

 
 

 

Project Boundaries 

 

The project boundaries are defined by the emissions directed or directly affected by the project activities, 

construction and operation. It encompasses the geographic and physical site of the hydropower 

generation source, which is represented by the corresponding basin to the river of each project, close to 

the power plant and the interconnected grid.  

 

Brazil is a country with great territorial dimensions and it is divided in five geographical macro-areas: 

North, Northeast, Southeast, South and Midwest. Thus electric energy generation, and consequently, 

transmission are concentrated in four subsystems: South, Southeast/Midwest and Northeast. Electric 

energy expansion was concentrated in two specific areas:  

 

 North (Interconnected Systems)/northeast: This region‟s electricity is basically supplied by the 

São Francisco River. There are seven hydropower plants on the river, with a total installed 

capacity of approximately 10.5 GW. Eighty percent of the Northern region is supplied by diesel 

fueled power plants;  

 

 South/Southeast/Midwest: The majority of the electricity generated in the country is 

concentrated in this subsystem. These regions also concentrate 70% of GDP generation in Brazil. 

There are more than 50 hydropower plants generating electricity for it. 

 

 North (Isolated Systems): It is formed by Isolated Systems and also by the Manaus 

Interconnected System where the TPP Manauara is connected.  

 

The boundaries of the subsystems are defined by the transmission capacity. The transmission lines 

between the subsystems are defined by the transmission capacity. The lack of transmission lines forces 

the concentration of generated electricity in each of the subsystems.  
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B.4. Description of how the baseline scenario is identified and description of the identified 

baseline scenario:  

 

>> 

Identification of the baseline scenario 
 
Project participants shall use the following steps to define the baseline scenario: 
 

Identify plausible baseline scenarios 

 

The identification of alternative baseline scenarios should include all possible realistic and credible 

alternatives that provide outputs or services comparable with the proposed CDM project activity 

(including the proposed project activity without CDM benefits), i.e., all type of power plants that could 

be constructed as alternative to the project activity within the grid boundary (as defined in ACM0002). 

 

Alternatives to be analyzed should include, inter alias: 

 

  The project activity not implemented as a CDM project; 

  The construction of one or several other power plant instead of the proposed project activity, 

including 

o Power generation using the same fossil fuel type as in the project activity, but technologies 

other than that used in the project activity; 

o Power generation using fossil fuel types other than that used in the project activity; 

o Other power generation technologies, such as renewable power generation; 

  Import electricity from connected grids, including the possibility of new interconnections. 

 

The methodology is based on the approach of “Emissions from a technology that represents an 

economically attractive course of action, taking into account barriers to investment” and needs financial 

data of the project activity and its alternatives. For detailed baseline analysis, above-mentioned 

methodology is applied as under for the evaluation of selected project as a CDM project and calculation 

of emission reductions as per the baseline. 

 

The project activity increases the installed capacity of the Southern electricity grid, thereby reducing the 

energy and power demand shortage. Also, it further avoids / delays the capacity addition of equivalent 

project size and reduces the carbon intensity of the grid mix. Therefore, the project activity needs the 

data/information of the grid mix regarding the baseline emissions for further evaluation of project 

activity as a CDM project and same data/information was collected from government/non-government 

organizations and other authentic sources. 

 

The following paragraphs describe in a step by step manner how the methodology is applied in the 

context of the project activity. 

 

Identification of baseline scenario for the project activity: 

Baseline selection guideline as mentioned in the methodology has been applied. 

 

Step1. Identification of alternatives to the project activity consistent with current laws and 

regulations 
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Sub-step 1a. Define alternatives to the project activity 

 

As per the selected methodology, the project proponent is required to establish that the GHG reductions 

due to project activity are additional to those that would have occurred in absence of the project activity 

as per the „Tool for the demonstration and assessment of additionality (Version 03)‟. 

 

Additionality of project activity is discussed further. 

 

The project activity is under the second case, construction and operation of a Thermal Power Plant. 

 

The alternatives for this activity are: 

 

1) The project activity not implemented as a CDM projects 

 

One of the points the activity was implement was considering it as a CDM project, according to the less 

emissions of GHG from it. The revenue from it was also important for the decision of constructing a new 

power plant due to the lower IRR. 

 

2) Continuing on the old condition  

 

As it was answered on the item above, the less environmental impacts were one of the most important 

regarding. The investor would let the money in the bank due to the SELIC was higher than the project 

IRR. 

 

3) Power generation with natural gas 

 

Considering a recent study of Eletronorte, the NG pipelines would be just implemented in the Manaus up 

to 2010. The main objective of the Project Manauara is this option. But while it is not possible to use 

Natural Gas as fuel it will be used the fuel oil OCA1. 

 

4) Power generation technologies using energy sources other than natural gas 

 

There is just one Hydro Power Plant in the Manaus Interconnected System. A Construction of a Hydro 

Power Plant depends on the rivers. In the Amazonas region a construction of a Hydro Power Plant is 

difficult considering the rivers‟ quality for generation and considering the environmental impacts. 

 

5) Conditions of Construction of Interconnections Power Lines to the grid 

 

The project studies are under development according to Eletrobras. The main point is constructing the 

Interconnection Power Lines with the less environmental impacts, that is why it is planned to construct 

the Interconnections Power Lines through the SIN (National Interconnect System) up to 2012. 
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B.5. Description of how the anthropogenic emissions of GHG by sources are reduced below 

those that would have occurred in the absence of the registered CDM project activity (assessment 

and demonstration of additionality):  

>> 

From the Version 4 of “Tool of assessment and demonstration of additionality”: 

 

Following are the steps necessary for the demonstration and assessment of Manauara Project  

additionality. 

 

Starting date of the project activity: 

The starting date of the project activity is August 3rd, 2005 (construction start), i.e., after January 1, 

2000. 

 

Evidence that the incentive from he CDM was seriously considered in the decision to proceed with the 

project activity: 

 

The project sponsor started assessing the potential of the carbon market for the bid process of the 

Manauara Thermal Power Plant potential. Manaus Energia advising companies and specialists to assess 

the potential CDM revenues, during 2004. 

 

Step 1. Identification of alternatives to the project activity consistent with current laws and regulation 

 

Sub-step 1a. Define alternatives to the project activity: 

 

1. The identified realistic alternatives to the project activity are: 

 

 The project activity not implemented as a CDM projects 

 Continuing on the old condition  

 Power generation with natural gas 

 Power generation technologies using energy sources other than natural gas 

 Conditions of Construction of Interconnections Power Lines to the grid 

 

 

 

Sub-step 1b. Enforcement of applicable laws and regulations: 

 

Both the project activity and the alternative scenarios are in compliance with all regulations. 

 

All the alternatives are observed in the Manaus interconnected System and there is no obligation of 

following any of the alternatives. 

 

1b.2. The alternative(s) shall be in compliance with all mandatory applicable legal and regulatory 

requirements, even if these laws and regulations have objectives other than GHG reductions. 
 

Legislation 

Both alternatives are according to the Brazilian norms and regulations of the mentioned institutions 

above. There is not an imposition by any of these legislation and regulations obligating the construction 

of a Thermal or a Hydroelectric Power Plant.  
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Conclusions: 

 

The project activity and the alternative scenarios follow all the Brazilian norms and regulations and them 

can also be observed as being tendencies of Brazilian market. 

 

1b.3. If an alternative does not comply with all mandatory applicable legislation and regulations, then 

show that, based on an examination of current practice in the country or region in which the law or 

regulation applies, those applicable legal or regulatory requirements are systematically not enforced and 

that noncompliance with those requirements is widespread in the country. If this cannot be shown, then 

eliminate the alternative from further consideration.  

 

Not applicable. 

 

1b.4. If the proposed project activity is the only alternative amongst the ones considered by the project 

participants that is in compliance with mandatory regulations with which there is general compliance, 

then the proposed CDM project activity is not additional.  

 

Not applicable  

 

SATISFIES/PASSES – Go to Step 2 

 

 

Step 2. Investment analysis 

 

Determine whether the proposed project activity is economically or financially less attractive than at 

least one other alternative, identified in step 1, without the revenue from the sale of certified emission 

reductions (CERs). To conduct the investment analysis, use the following sub-steps: 

 

Sub-step 2a. Determine appropriate analysis method 

 

Determine whether to apply simple cost analysis, investment comparison analysis or benchmark analysis 

(sub-step 2b). If the CDM project activity generates no financial or economic benefits other than CDM 

related income, then apply the simple cost analysis (Option I). Otherwise, use the investment comparison 

analysis (Option II) or the benchmark analysis (Option III). 

 

Benchmark analysis (Option III) will be used to analyse the TPP Manauara Project Activities. 

 

Sub-step 2b – Option III. Apply benchmark analysis 

 

Identify the financial indicator: 

 Shareholders IRR will be used as project financial indicator and as reference to represent the 

standard returns in the market the Brazilian interest rate will be used, known as SELIC (Special 

System of Clearance sale and of Custody). 

 

SELIC description 

 

SELIC - Special System for Settlement and Custody (Sistema Especial de Liquidação e de Custódia) 
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SELIC is a great computerized system, under the responsibility of the Central Bank of Brazil and of the 

National Association of the Institutions of the Open Markets, since 1980, when it was created. The 

Committee of National Monetary Politics (COPOM) stipulates SELIC Target that can be defined as the 

average rate of the daily financings, with ballast in federal titles, select in the Selic System, which is in 

force for the whole period among ordinary meetings of the Committee.   

 

The SELIC rate is cleaned in the SELIC System and obtained by the calculation of the considered and 

adjusted medium tax of the financing operations by one day, ballasted  in federal public titles and studied 

in referred him system or in clearing house and clearance sale of assets. The operators of the institutions 

transfer SELIC, on line, the relative businesses to public titles involving banks that buy and that you/they 

sell those titles.  Therefore, the Selic rate is the rate that remunerates the investors in the purchase 

business and sale of public titles.    

 

The qualified financial institutions, such as banks, savings banks, society‟s brokers of titles and values 

furniture, distributing societies of titles are capable to make this kind of operation. 

 

The most liquid government bond is the LFT (floating rate bonds based on the daily reference rate of the 

Central Bank of Brazil). As of January 2006, 37% of the domestic federal debt was in LFTs and had 

duration of one day (Source: Tesouro Nacional; www.tesouro.fazenda.gov.br). This bond rate almost 

follows the CDI rate, which is influenced by the SELIC rate, defined by COPOM.  

 

The SELIC rate has been oscillating since 1999, from a minimum of 11.73% a.a. in July 2007 up to a 

maximum of 43.25% a.a. in January 2003 (Figure 5).  

 

 
Figure 5 - SELIC rate evolution 1999 to 2007 (Source: Banco Central do Brasil) 

 

 

The Manauara´s project analysis was made in during 2004.  

SELIC BENCHMARK 
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It will be considered the average from January 2002 to December 2004 for the SELIC of 16.29%. 

 

 

 

Sub-step 2c. Calculation and comparison of financial indicators 

 

CDM‟s “Tool for the demonstration and assessment of additionality” was approved after the project 

started operations. In order to comply with that Tool, the financial analysis shown below was performed 

using the original assumptions for investment, revenues from sales of electricity and operational costs for 

the scenario without CDM related revenues. 

 

 

 

 

For the following calculations the assumptions were: 

 

Investment 79,590,894 US$ thousand 171,720,422 R$ thousand 

Electricity Price 215.88 US$/MWh 464.15 R$/MWh 

Operational Costs 6.94 US$/MWh 14.93 R$/MWh 

Administrative Costs 2,558,140 US$/year 5,500,000 R$/year 

 Table 6 - Cash Flow Assumptions – Exchange Rate 2.15 R$/US$ 
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The table below show the Cash Flow, according to the assumptions on table 6: 

 
 

Table 7 - The 20 year analysis period corresponds to the average length of analysis in the electric sector. 

 

Results: 
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INTERNAL RATE OF RETURN (IRR) 13.45% 

SELIC (AVERAGE OF 2002-2004) 19.57% 

DIFFERENCE -6.12% 

      Table 8 – Project Results IRR x Benchmark 

 

The cash flow above was made on June 2007. According to the results the TPP Manauara, the Shareholders IRR was under the benchmark SELIC. The 

difference between them was about 3%, considering that the average of the SELIC in the period between 2002 and 2004 was about 16%.  

 

This shows that without CER revenues, the project would reach lower rates of return than the benchmark rate, concluding that: 

 Sub-step 2.c – 8b:  The financial benchmark, if Option III (benchmark analysis) is used. If the CDM project activity has a less favourable indicator 

(e.g. lower IRR) than the benchmark, then the CDM project activity cannot be considered as financially attractive. 
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Sub-step 2d. Sensitivity analysis 

 

The three main variables that might affect the project‟s finance are: 

 Electricity revenues 

 Operational Costs 

 Administrative costs 

 

Even when increasing the electricity revenues 10% over and decreasing the operational and 

administrative costs 10% down the IRR achieves just 15%. 

 

According to the sensitivity analysis the CDM project are unlikely to be financially attractive due to its 

IRR are lower than benchmark. The average SELIC for the period (Jan/2002 – Dec/2004) was 19.57%.  

 

According to the Addicionality Tool, the expected outcome from the step 2 is the follow: 

 

“If after the sensitivity analysis is concluded that the proposed CDM project activity is unlike to be 

the most financially attractive (as per step 2c -8a) or is unlikely to be financially attractive (as per 

step 2c – 8b), then proceed to Step 4 (Common practice analysis). If the project participants so 

wish, they may apply the step 3 (Barrier Analysis) as well.” 

 

SATISFIED/PASS – Proceed to Step 4 

 

 

Step 4. Common practice analysis 

 

Sub-step 4a. Analyze other activities similar to the proposed project activity: 

 

There were similar activities to TPP Manauara but they were less efficient due to the technology. They 

have an higher specific consumption than TPP Manauara. 

 

There were 10 Thermal Power Plants connected to the grid as July 2005 and the average of efficiency 

was around 30%, while TPP Manaura efficiency is around 42%, according to the calculation in the item 

B.6.3.  

 

Sub-step 4b. Discuss any similar options that are occurring: 

 

There weren´t Thermal Power Plants being constructed in the begging of the project. There were just 

studies of new Thermal Power Plants. 

 

The risks and barriers of the projects is obtaining financing from the Brazilian banks. Project feasibility 

requires a PPA contract with a utility company, but the utilities do not have the incentives or motivation 

to buy electricity directly from independent power producers. 

 

The TPP Manauara had difficulties in the agreements with FDA (Amazonia Development Fund) and 

FNO (Constitutional North Fund). And even with the agreements signed, the TPP Manauara had to wait 

more time than the expected to receive the money. That was one of the risks and one of the reasons why 

the IRR was lower than the initially expected. 

SATISFIED/PASS – Project is ADDITIONAL 
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B.6.  Emission reductions: 

 

B.6.1. Explanation of methodological choices: 

>> 

Project activity adopted the procedures mentioned in the approved methodology (ACM0013) to calculate 

project emissions, baseline emissions, leakage emissions and emission reductions. 

 

The procedures used for calculating these emissions are described below, according to the ACM0013: 

 

Baseline emissions: 

 

Baseline emissions are calculated by multiplying the electricity generated in the project plant (EGPJ,y) 

with a baseline CO2 emission factor (EFBL,CO2,y), as follows: 

 

(1) 

 

Where:  

 

 BEy : baseline emissions in year y (tCO2) 

 EGPJ,y is the net quantity of electricity generated in the project plant in year y (MWh) 

 EFBL,CO2,y is the baseline emission factor in year y (tCO2/MWh) 

 

EFBL,CO2 will be determined using the lower value between the emission factor of the technology and fuel 

type that has been identified as the most likely baseline scenario and a benchmark emission factor 

determined based on the performance of the top 15% power plants that use the same fuel as the project 

plant and any technology available in the geographical area as defined in Step 2 below. 

 

Project participants shall use for EFBL,CO2,y the lowest value among the following two options: 

 

Option 1: The emission factor of the technology and fuel identified as the most likely baseline scenario 

under “Identification of the baseline scenario” section above, and calculated as follows: 

 

(2) 

Where: 

 EFBL,CO2,y is the baseline emission factor in year y (tCO2/MWh) 

 EFFF,BL,CO2,y is the CO2 baseline emission factor of the baseline fossil fuel type that has been 

identified as the most likely baseline scenario (tCO2 / Mass or volume unit) 

 EFFF,PJ,CO2,y is the average CO2 emission factor of the fossil fuel type used in the project plant in 

year y (tCO2 / Mass or volume unit) 

 ηBL is the energy efficiency of the power generation technology that has been identified as the 

most likely baseline scenario 

 

Option 2: The average emissions intensity of all power plants j, corresponding to the power plants whose 

performance is among the top 15 % of their category, as follows: 
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 (3) 

 

Where: 

 EFBL,CO2,y is the baseline emission factor in year y (tCO2/MWh) 

 FCj,x is the amount of fuel consumed by power plant j in year x (Mass or volume unit) 

 NCVj,x is the net calorific value of the fossil fuel type consumed by power plant j in year x (GJ / 

Mass or volume unit) 

 EFCO2,j,x is the CO2 emission factor of the fossil fuel type consumed by power plant j in year x 

(tCO2 / Mass or volume unit) 

 EGj,x is the net electricity generated and delivered to the grid by power plant j in year x 

 x is the most recent year prior to the start of the project activity for which data is available 

 j the top 15% performing power plants (excluding cogeneration plants and including power 

plants registered as CDM project activities), as identified below, among all power plants in a 

defined geographical area that have a similar size, are operated at similar load and use the same 

fuel type as the project activity 

 

NOTE: that in case of option 2, EBBL,CO2,y is not monitored annually but only calculated once at the 

start of the crediting period and updated at the renewal of a crediting period. 

 

For determination of the top 15% performer power plants j, the following step-wise approach is used: 

 

Step 1: Definition of similar plants to the project activity 

 The sample group of similar power plants should consist of all power plants (except for 

cogeneration power plants) that use the same fossil fuel type as the project activity, where fuel 

types are defined in the following categories: 

 Coal 

 Oils (e.g. diesel, kerosene, residual oil) 

 Natural gas; 

 

 That have been constructed in the previous five years; 

 That have a comparable size to the project activity, defined as the range from 50% to 150% of 

the rated capacity of the project plant; 

 That are operated in the same load category, i.e. at peak load (defined as a load factor of less than 

3,000 hours per year) or base load (defined as a load factor of more than 3,000 hours per year) as 

the project activity; and 

 That has operated (supplied electricity to the grid) in the year prior to the start of the project 

activity. 

 

As the Manaus Interconnected System has no Thermal Power Plants constructed in the previous 

five years (considering the moment of analysis – July 2006) it will be considered all the Power 

Plants connected to that grid which are similar considering the other items. 
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Step 2: Definition of the geographical area 

 

The geographical area to identify similar power plants should be chosen in a manner that the total 

number of power plants “N” in the sample group comprises at least 10 plants. As a default, the grid3 to 

which the project plant will be connected should be used. If the number of similar plants, as defined in 

Step 1, within the grid boundary is less than 10, the geographical area should be extended to the country. 

If the number of similar plants is still less than 10, the geographical area should be extended by including 

all neighboring non-Annex I countries. If the number remains to be less than 10, all non-Annex I 

countries in the continent should be considered. 

 

If the necessary data on power plants of the sample group in the relevant geographical area are not 

available, or if there are less than 10 similar power plants in all non-Annex I countries in the continent, 

then data from power plants annex I or OECD countries can be used instead. 

 

The geographical area is the Manaus Interconnected System. See the annex B for more details. 

 

Step 3: Identification of the sample group 

Identify all power plants n that are to be included in the sample group. Determine the total number “N” 

of all identified power plants that use the same fuel as the project plant and any technology available 

within the geographical area, as defined in Step 2 above. 

 

The sample group should also include all power plants within the geographical area registered as CDM 

project activities, which meet the criteria defined in Step 1 above. 

 

As the Power Plants connected through the Manaus System are few all the Power Plants will be 

considered to the calculations. 

 

Step 4: Determination of the plant efficiencies 

Calculate the operational efficiency of each power plant n identified in the previous step. The most 

recent one-year data available shall be used. The operational efficiency of each power plant n in the 

sample group is calculated as follows: 

 

(4) 

Where: 

 EGn,x is the net electricity generated and delivered to the grid by the power plant n in the year x 

(MWh) 

 FCn,x is the quantity of fuel consumed in the power plant n in year x (Mass or volume unit) 

 NCVn,x, is the net calorific value of the fuel type fired in power plant n in year y (GJ / mass or 

volume unit) 

 277.8 is a conversion factor from TJ to MWh 

 n are all power plants in the defined geographical area that have a similar size, are operated at 

similar load and use the same fuel types as the project activity 

 x is the most recent year prior to the start of the project activity for which data are available 

 

Step 5: Identification of the top 15% performer plants j 
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Sort the sample group of N plants from the power plants with the highest to the lowest operational 

efficiency. Identify the top 15% performer plants j as the plants with the 1st to Jth highest operational 

efficiency, where the J (the total number of plants j) is calculated as the product of N (the total number of 

plants n identified in step 3) and 15%, rounded down if it is decimal.4 If the generation of all identified 

plants j (the top 15% performers) is less than 15% of the total generation of all plants n (the whole 

sample group), then the number of plants j included in the top 15% performer group should be enlarged 

until the group represents at least 15% of total generation of all plants n.  

 

All Steps should be documented transparently, including a list of the plants identified in Steps 3 and 5, as 

well as relevant data on the fuel consumption and electricity generation of all identified power plants. 

 

As the Manaus Interconnected System had just 10 Thermal Power Plants in December 2005, the 

average of the thermal power plants’ efficiency was considered to calculate the BL. 

 

 

 

Leakage 

 

No leakage emissions are to be considered according to the methodology. 

 

 

 

Project Emissions:  

 

The procedures used for calculating these emissions are described below, according to the “Tool to 

calculate project or leakage CO2 emissions from fossil fuel combustion”: 

 

 (6) 

Where: 

 PEFC,j,y are the CO2 emissions from fossil fuel combustion in process j during the year y (tCO2 

/yr); 

 FCi,j,y is the quantity of fuel type i combusted in process j during the year y (mass or volume 

unit/yr); 

 COEFi,y is the CO2 emission coefficient of fuel type i in year y (tCO2 / mass or volume unit); 

 i are the fuel types combusted in process j during the year y. 

The CO2 emission coefficient COEFi,y can be calculated following two procedures, depending on the 

available data on the fossil fuel type i, as follows: 

 

Option A: The CO2 emission coefficient COEFi,y is calculated based on the chemical composition of the 

fossil fuel type i, using the following approach: 

 

(7) 

 

(8) 

Where: 

 COEFi,y is the CO2 emission coefficient of fuel type i (tCO2 / mass or volume unit); 
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 wC,i,y is the weighted average mass fraction of carbon in fuel type i in year y (tC / mass unit of 

the fuel); 

 i,y is the weighted average density of fuel type i in year y (mass unit / volume unit of the fuel); 

 i are the fuel types combusted in process j during the year y. 

 

Option B: The CO2 emission coefficient COEFi,y is calculated based on net calorific value and CO2 

emission factor of the fuel type i, as follows: 

(9) 

 

Where: 

 COEFi,y is the CO2 emission coefficient of fuel type i in year y 

 (tCO2 / mass or volume unit); 

 NCVi,y is the weighted average net calorific value of the fuel type i in year y (GJ/mass or 

volume unit); 

 EFCO2,i,y is the weighted average CO2 emission factor of fuel type i in year y (tCO2/GJ); 

 i are the fuel types combusted in process j during the year y. 

 

Option A should be the preferred approach, if the necessary data is available. 

 

Emission reductions 

 

To calculate the emission reductions the project participant shall apply the following equation: 

Where: 

 

(5) 

 ERy are the emission reductions in year y (tCO2) 

 BEy are the baseline emissions in year y (tCO2) 

 PEy are the project emissions in year y (tCO2) 
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B.6.2.  Data and parameters that are available at validation: 

 

Data / Parameter: NCVy 

Data unit: GJ/kg 

Description: Net Calorific Value 

Source of data used: MME (Mines and Energy Ministry)  

Value applied: 0.040  

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

 

Any comment:  

 

Data / Parameter: EFCO2,f,y 

Data unit: tCO2/GJ 

Description: Emission Factor of fuel oil 

Source of data used: IPCC 

Value applied: 0.077 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

 

Any comment:  

 

 

Data / Parameter: OXIDf 

Data unit:  

Description: Oxidation factor of fuel oil 

Source of data used: IPCC 

Value applied: 0.99 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

 

Any comment:  
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Data / Parameter: ηBL 

Data unit: % 

Description: Baseline Efficiency of the Thermal Power Plants  

Source of data used: Estimated according to the Eletrobras Reports. 

Value applied: 32.87 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

Estimated according to the average of the efficiency of the Thermal Power 

Plants of the grid. 

Any comment:  

 

 

Data / Parameter: COEFBL 

Data unit: tCO2/GJ 

Description: Emission factor of fuel oil 

Source of data used: IPCC 

Value applied: 0.074 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

 

Any comment:  

 

 

 

Data / Parameter: EGPJ,y 

Data unit: MWh 

Description: Estimated Yearly Electricity Generation  

Source of data used: Eletrobras 

Value applied: 525.600 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

 

Any comment:  
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B.6.3  Ex-ante calculation of emission reductions: 

>> 

 

 

 Expected Fuel Consumption: 109,805.4 ton fuel oil/year. 

 

 Expected Energy Generation: 525,600 MWh/year. 

 

 Specific Consumption: 0.209 ton /MWh (according Contract with ANEEL). 

 

Project Emission:  

 

According to the Formulas (6) and (9) from this PDD, the project emissions are the following: 

 

(9) COEFi,j = NCVi,j x EFCO2,i,j
 
= 3.108 tCO2/ton 

  NCVi,j = 40,1514 GJ/ton 

EFCO2,i,j = 0,0774 tCO2/GJ 

 

 (6) PEFC,j,y = FCi,j,y x COEFi,j = 341,244 tCO2/year 

 FCi,j,y = 109,805.4 ton/year 

COEFi,j = 3.108 tCO2/ton 

 

Baseline Emission:  

 

 

The Thermal Power Plant Manauara started operation on September 2006. So it will be analyzed 

the three years before 2006 to calculate the Efficiency and Baseline Emission Factor. The TPPs‟ 

fuels are: fuel oil and diesel. As the Carbon Content Factor of them is closer both of them will be 

used for the calculation.   

 

According to the Grid Profile and the analysis in the Annex 2, the Thermal Power Plants had the 

following fuel consumption and electricity generation: 

 

 
 TPP (Thermal Power Plant) 

 HPP (Hydropower Plant)  
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 TPP (Thermal Power Plant) 

 HPP (Hydropower Plant)  

 

 

Resulting in an average Efficiency of: 

 

 
 TPP (Thermal Power Plant) 

 HPP (Hydropower Plant)  

 

The Baseline Efficiency value is 32.87%, the average of 2005.  

 

The calculation above was done using the Formula (4) from this PDD. BL= 32.87% 

 

Option 1: 

 

EFFF,BL,CO2,y = 0.0741 tCO2/GJ 

EFFF,PJ,CO2,y =  0.0774 tCO2/GJ 

 

From the Formula (2) the result is: 

 

EFBL,CO2,y = MIN (EFFF,BL,CO2,y; EFFF,PJ,CO2,y) x 3.6 GJ/MWh ÷ BL 

EFBL,CO2,y = 0.0741 x 3.6 ÷ 0.3287 = 0.8116 tCO2/MWh 

 

Option 2: 

 

EFBL,CO2,y = 0.8134 tCO2/MWh 

 

It must be considered the lower number between the Option 1 and Option 2. 

 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03.1. 

 

CDM – Executive Board    page 28 

 

EFBL,CO2,y = 0.8116 tCO2/MWh 

 

 

From the Formula (1) of this PDD the BEy is:  

 

BEy = EGPJ,y x EFBL,CO2,y = 426,592 tCO2/year. 

EGPJ,y = 525,600 MWh/year 

EFBL,CO2,y = 0.8116 tCO2/MWh 

 

 

Considering the Formula (5) the CERs resulting from the 1
st
 Phase of the Project are: 

 

Emission Reductions:  

 

ERy = BEy – PEy =  426,592 – 341,244 = 85,348 tCO2/year 

BEy = 426,592 tCO2/year 

PEy =  341,244 tCO2/year 

 

 

B.6.4 Summary of the ex-ante estimation of emission reductions: 
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B.7 Application of the monitoring methodology and description of the monitoring plan: 

 

 

B.7.1 Data and parameters monitored: 

 

 

Data / Parameter: EGPJ,y 

Data unit: MWh 

Description: Estimated Yearly Electricity Generation  

Source of data to be 

used: 

Eletrobras 

Value of data applied 

for the purpose of 

calculating expected 

emission reductions in 

section B.5 

525,600 

Description of 

measurement methods 

and procedures to be 

applied: 

Measured by Manaus Energia with metering devices and with the Eletrobras 

procedures. 

QA/QC procedures to 

be applied: 

 

Any comment:  

 

Data / Parameter: FCi,j,y 

Data unit: tons  

Description: Estimated Yearly Fuel Consumption 

Source of data to be 

used: 

BR Distribuidora invoices  

Value of data applied 

for the purpose of 

calculating expected 

emission reductions in 

section B.5 

109,850 

 

Description of 

measurement methods 

and procedures to be 

applied: 

Delivered fuel or natural gas consumption. 

QA/QC procedures to 

be applied: 

 

Any comment:  
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B.7.2 Description of the monitoring plan: 

>> 

The project activity meets the methodology applicability criteria as under: 

 

 The project activity is the construction and operation of a new Thermal Power Plant, more 

efficient than the other similar power plants connected the same grid, and 

 A fuel substitution from Fuel Oil to Natural Gas. 

 

 The geographical/ physical boundaries of the baseline grid can be clearly identified and 

information pertaining to the grid and estimating baseline emissions is publicly available.  

 

 Fuels are sufficiently available in the region or country, e.g. future natural gas based power 

capacity additions, comparable in size to the project activity, are not constrained by the use of 

natural gas in the project activity. 

 

All the data to be monitored to estimate project, baseline and leakage emissions for verification and 

issuance will be kept for two years after the end of the crediting period or the last issuance of CERs for 

the project activity, whichever occurs later. 

 

It will be followed the procedures to monitor the electricity and fuel quantity. The SCD (Operational 

Data Collection System) and further documentation of Eletrobras will be used to read all the necessary 

data. 

 

For the fuel monitoring it will be used the invoices of the fuel oil suppliers. 

 

 

 

B.8 Date of completion of the application of the baseline study and monitoring methodology 

and the name of the responsible person(s)/entity(ies) 

>> 

Date of completion of baseline study and monitoring methodology: November 21
th
 2007 

 

C-Trade Comercializadora de Carbono has determined the baseline and monitoring methodology for the 

project activity. The entity is a project participant listed in Annex-I where the contact information has 

also been provided. 
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SECTION C.  Duration of the project activity / crediting period  

 

C.1 Duration of the project activity: 

 

 C.1.1. Starting date of the project activity:  

>> 

22/September/2006 

 

 C.1.2. Expected operational lifetime of the project activity: 

>> 

30 years 

 

C.2 Choice of the crediting period and related information:  

 

 C.2.1. Renewable crediting period 

 

  C.2.1.1.   Starting date of the first crediting period:  

>> 

01/January/2008 

 

  C.2.1.2.  Length of the first crediting period: 

>> 

7 years. 

 

 C.2.2. Fixed crediting period:  

 

  C.2.2.1.  Starting date: 

>> 

Not applicable. 

 

  C.2.2.2.  Length:  

>> 

Not applicable. 
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SECTION D.  Environmental impacts 

 

 

D.1. Documentation on the analysis of the environmental impacts, including transboundary 

impacts:  

>> 

The growing global concern on sustainable use of resources is driving a requirement for more sensitive 

environmental management practices. Increasingly this is being reflected in countries‟ policies and 

legislation. In Brazil the situation is not different. Environmental rules and licensing policies are very 

demanding in line with the best international practices. 

 

In Brazil, the sponsor of any project that involves construction, installation, expansion or operation of 

any polluting or potentially polluting activity or any other capable to cause environmental degradation is 

obliged to secure a series of permits from the relevant environmental agency (federal and/or local, 

depending on the project). 

 

In order to obtain all environmental licenses every the process starts with a previous analysis 

(preliminary studies) by the local environmental department.  

 

After that, if the project is considered environmentally feasible, the sponsors have to prepare the 

Environmental Assessment, which is basically composed by the following information: 

 Reasons for project implementation; 

 Project description, including information regarding the reservoir; 

 Preliminary Environmental Diagnosis, mentioning main biotic, and anthropic aspects; 

 Preliminary estimation of project impacts; e 

 Possible mitigating measures and environmental programs. 

 

The result of those assessments is the Preliminary License (LP), which reflects the environmental local 

agency positive understanding about the environmental project concepts. 

 

Following the history of Licenses: 

  

Previous License (LP) 

 

 Previous License (LP) – by IPAAM for the Transmission Lines – N
o
 144/05 

o Signed: October 9th 2005 

o Validity: 365 days 

 

 Previous License (LP) – by IPAAM for the Plant – N
o
 144/05 

o Signed: October 9th 2005 

o Validity: 365 days 

 

Installation License (LI) 

 

 Installation License (LI) – by IPAAM for the Plant – N
o
 138/05  

o Signed: November 28
th
 2005 

o Validity: 60 days 
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 Installation License (LI) – by IPAAM for the Plant – N
o
 138/05–01  

o Signed: February 6
th
 2006 

o Validity: 60 days 

 

 Installation License (LI) – by IPAAM for the Plant – N
o
 138/05–02  

o Signed: April 26
th
 2006 

o Validity: 60 days 

 

 Installation License (LI) – by IPAAM for the Transmission Lines – N
o
 074/06  

o Signed: May 4
th
 2006 

o Validity: 365 days 

 

Operation License (LO) 

 

 Operation License (LO) – by IPAAM for the Plant – N
o
 262/06–01 – Electricity Generation  

o Signed: August 26
th
 2006 

o Validity: 365 days 

 

 Operation License (LO) – by IPAAM for the Plant – N
o
 369/06 – Electricity Transmission  

o Signed: August 26
th
 2006 

o Validity: 365 days 

 

 Operation License (LO) – by IPAAM for the Plant – N
o
 262/06–02 – Electricity Generation  

o Signed: October 25
th
 2007 

o Validity: 365 days 

 

 Operation License (LO) – by IPAAM for the Plant – N
o
 369/06–01 – Electricity Transmission  

o Signed: August 14
th
 2007 

o Validity: 365 days 

 

 

 

D.2. If environmental impacts are considered significant by the project participants or the host 

Party, please provide conclusions and all references to support documentation of an environmental 

impact assessment undertaken in accordance with the procedures as required by the host Party: 

>> 

The environmental impact of the project activity is considered small. 

   

The forecast is that the project activity will contribute to improve the provisioning of electricity and, at 

the same time, it will contribute to the sustainability environmental, social and economical.   

   

The project has all of the environmental licenses and necessary installation satisfying several demands of 

the state environmental legislation - IPAAM (State Foundation of Environmental Protection of 

Amazonas) - and of the Brazilian electric section - ANEEL (National Agency of Electric power). 

   

In the processes of licenses obtainment, reports were prepared containing the investigation of the 

following aspects, among others:   

   

 Impacts in the climate and in the quality of the air.   
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 Geological impacts and in the soil.   

 

 Impacts in the hydrology (underground water and of surface).   

 

 Impacts in the flora and in the animal life.   

 

 Socioeconomic (necessary infrastructure, legal and institutional aspects, etc.).       

 

 

SECTION E.  Stakeholders’ comments 

 

E.1. Brief description how comments by local stakeholders have been invited and compiled: 

>> 

In addition to the stakeholders' comments, solicited for obtaining environmental licenses, the Brazilian 

Designated National Authority, “Comissão Interministerial de Mudanças Globais do Clima”, solicits 

stakeholders' comments based on a translated version of the PDD and the validation report emitted by an 

authorized DOE according to Resolution No. 1, issued on September 11
th
, 2003, in order to provide the 

letter of approval. 

 

The project proponents sent these letters to the stakeholders to solicit their comments while the project 

PDD remained open to comments during the validation stage on the CDM – Executive Board's website 

(http://cdm.unfccc.int/), since anyone can have access to the document mentioned coming from a 

legitimate source.  

 

E.2. Summary of the comments received: 

>> 

The Brazilian DNA asks that the CDM projects stay obligatory open for comments before the validation. 

Besides the international public comments process of UNFCCC, the project will be open for comments at 

the same time of local interested parties. Any comments will be presented after the validation. 

 

 

E.3. Report on how due account was taken of any comments received: 

>> 

The Brazilian DNA asks that the CDM projects stay obligatory open for comments before the validation. 

Besides the international public comments process of UNFCCC, the project will be open at the same time 

for comments of local interested parties. Any comments will be presented after the validation. 
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Annex 1 

 

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY 

 

Organization: C-TRADE COMERCIALIZADORA DE CARBONO LTDA. 

Street/P.O.Box: Avenida Rio Branco, n
o
 1, 9

o
 andar, Bloco B (parte) 

Building:  

City: Rio de Janeiro 

State/Region: Rio de Janeiro 

Postfix/ZIP:  

Country: Brazil 

Telephone: +55 21 2114-1707 

FAX:  

E-Mail:  

URL:  

Represented by:   

Title: Lawyer 

Salutation: Sir. 

Last Name: Schmidt 

Middle Name: Guerra 

First Name: Guilherme 

Department:  

Mobile:  

Direct FAX:  

Direct tel:  

Personal E-Mail: gschmidt@svmfa.com.br 
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Organization: Companhia Energética Manauara 

Street/P.O.Box: Rod.AM10, km 20 

Building:  

City: Manaus 

State/Region: Amazonas 

Postfix/ZIP: 69049-970 

Country: Brazil 

Telephone: +55 92 3652-9200 

FAX:  

E-Mail:  

URL: www.utemanauara.com.br 

Represented by:   

Title: Financial Director 

Salutation: Sir. 

Last Name: Pelegrini 

Middle Name:  

First Name: Osmir 

Department:  

Mobile:  

Direct FAX:  

Direct tel:  

Personal E-Mail: osmirpelegrini@utemanauara.com.br  
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Annex 2 

 

INFORMATION REGARDING PUBLIC FUNDING  

 

There won‟t be any public funding on this project activity. 
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Annex 3 

 

BASELINE INFORMATION 

 

In the next picture it‟s shown the Brazilians Grid. Manauara is located in the Isolated North. There is no 

connection to the SIN (National Integrated System) yet, the TPP Manauara is just connected to the 

Interconnected Manaus System.  

 
Figure 1 - National Integrated Grid and the North Isolated System 

 

Source: ONS (www.ons.org.br) 

 

 

Description of Amazonas State  

 

 

STATE OF THE AMAZONAS   

   

CEAM is the responsible Utility for the generation and electric power distribution inside the State of 

Amazon in 91 Isolated Systems with thermal generation, predominantly of diesel oil.   

   

MANAUS ENERGIA is the responsible Utility for the generation, transmission and electric power 

distribution in the city of Manaus, besides accomplishing the supply to three places of the countryside 

assisted by CEAM: President Figueiredo, Puraquequara and Iranduba. Also the supply is foreseen 

Manacapuru starting from June/2006.   

   

 Manauara: belongs 

to the North 

Isolated Systems 
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The illustration below presents the geographical distribution of the Isolated Systems of the State of 

Amazon. 

 

System of Amazonas State 

 
 

The Manaus System is the largest among the isolated ones Brazilian, representing 46% of the total of the 

market of electric power of the Isolated Systems approximately. Manaus System‟s foreseen own load for 

2006 is of 5,587,162 MWh (637.8 MW average), corresponding to a maximum demand of 879 MW.    

   

   

Configuration of the Generating Park    

   

The Manaus System has a hydrothermal generating park with effective power of 1,264.5 MW, 

constituted of UHE Balbina with 250 MW and of 1,014.5 MW regarding the thermal generating units 

own, of the PIES El Paso, CGE, Aggreko and Breitener Energética S.A. Those 1,014.5 MW consider 40 

MW rented to Aggreko even March/2006, 120 MW of the PIES Breitener and PEEP even CGE 

June/2006 an increment of 185 MW is foreseen regarding the entrance in operation of the thermal plants 

of the he/she PIES Rio Amazonas Energia (UTE Cristiano Rocha), Cia. Energética Manauara (UTE 

Manauara) and Serv. Tec. Facilities and Integrated Systems (UTE Ponta Negra), totaling 1,449.5 MW. 
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Thermal Power Plants - Installed Power Capacity of the Isolated North System 

 

 

Source: Eletrobras (www.eletrobras.gov.br) 
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Hydropower Plants - Installed Power Capacity of the Isolated North System 

 
Source: Eletrobras (www.eletrobras.gov.br) 

 

 

Forecast of Thermal Power Plants and Oil consumption by Utility for 2007  

 

 
Source: Eletrobras (www.eletrobras.gov.br) 
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Historical of Fuel Consumption and Generated Energy 

 

 

2003 
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2004 

 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03.1. 

 

CDM – Executive Board    page 44 

 

2005 
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Assumptions: Data from IPCC 
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NCV and Conversion Units: Data from MME (Brazilian Mines and Energy Ministry) 
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Annex 4 

 

MONITORING INFORMATION  

 

Please see the information in the item B.7.2. No extra information is necessary. 

- - - - - 


