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1. Introduction 

 

This document reports the Emission Reductions (ERs) generated by the Alta Mogiana Bagasse 

Cogeneration Project (hereinafter AMBCP), CDM Registration Reference Number 0181, from 

01/01/06 to 31/12/07. 

 

This project activity consists of increasing the efficiency in the bagasse (a renewable fuel source, 

residue from sugarcane processing) cogeneration facility at Usina Alta Mogiana S/A - Açúcar e 

Álcool, a Brazilian sugar mill. With the implementation of this project, the mill is able to sell 

electricity to the national grid, avoiding the dispatch of same amount of energy produced by fossil-

fuelled thermal plants to that grid. By that, the initiative avoids CO2 emissions and contributes to the 

regional and national sustainable development. 

 

The table below was extracted from Section A.4.3. of the registered version of the PDD – Project 

Design Document (Alta Mogiana Bagasse Cogeneration Project (hereinafter AMBCP)), and it is 

demonstrated the configuration of the cogeneration system at the time of the project’s registration. 

 

 Active/Activating Stand-by 

Phase 1 

(2002) 

Two refurbished 

42 bar boilers 
  Two backpressure 

turbo-generators 

one of 4 and one 6 

MW 

One 20 MW
1
 

backpressure 

turbo-generator 

  

Phase 2 

(2003) 

One 42 bar boiler 
Two refurbished 

42 bar boilers 
 Two backpressure 

turbo-generators 

one of 4 and one 6 

MW 
 

One 20 MW 

backpressure 

turbo-generator 

 

 

However, Alta Mogiana installed another new 30MW turbo-generator for this monitoring period. This 

change was made due to the expansion of the sugar mill, it means, for market reasons. However, this 

last turbo-generator was not considered in the registered PDD. Therefore, no emission reductions will 

be claimed for the electricity produced by this last turbo-generator. The energy generated, by each of 

the three other generators (one of 20MW, one of 4MW and one of 6MW), is independently monitored 

using separately meters for internal control purpose.  

 
 Activating Active Stand-by  

Phase 1  

(2002)  

Two refurbished 

42 bar boilers  
   Two backpressure 

turbo-generators 

one of 4 MW and 

one 6 MW  

One 20 MW 

backpressure 

turbo-generator  

   

Phase 2  

(2003)  

One 42 bar boiler  
Two refurbished 

42 bar boilers  
 

 

One 20 MW 

backpressure 

turbo-generator 

                                                 
1
 At the moment of the project registration, a typo occurred where a 25 MVA was wrongly written as 25MW, 

the 7.5 MVA was written as 7,5MVA and a 5MVA generator was described as 5MW. 
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Two backpressure 

turbo-generators 

one of 4 MW and 

one 6 MW 

 

Phase 3 

(2007) 

One 30 MW 

backpressure 

turbo-generator  

One 42 bar boiler 

Two backpressure 

turbo-generators 

one of 4 MW and 

one 6 MW 

Two refurbished 

42 bar boilers  

 

One 20 MW 

backpressure 

turbo-generator  

 

One 6 MW 

backpressure 

turbo generator 

 

 

The project participants considered crucial to state that, this new turbo-generator (installed on April 

2007) is to supply the internal consumption. Alta Mogiana plans to increase its crushing capacity in a 

near future. Thus, the internal electricity consumption will increase. 

 

The power plant configuration is defined as described below: 

 

The 20MW Turbo Generator is used for internal consumption of the mill and for the surplus of 

electricity is dispatched to the grid. 

The 30MW turbo generator will be used for internal consumption only. 

The 4MW and 6 MW turbo generators will be used for electricity dispatch to the grid. 

 

All turbo generators were monitored independently using individual meters and as the 30MW is not 

considered in the registered PDD, no emission reductions will be claimed for the electricity produced 

by it. 

 

The AMBCP operation has been monitored in accordance with the requirements of the applicable 

Monitoring Methodology AM0015: “Bagasse-based cogeneration connected to an electricity grid” as 

described in its Project Design Document. Quality assurance and Quality control mechanisms 

stipulated in the Monitoring Methodology have been applied 

 

The monitoring data is available in Annex 1 of this monitoring report. This database contains a daily 

basis (for the period where the 30MW generator was installed - from April/2007 to December/2007) 

the following data: 

 

 The electricity generated by each turbo-generator; 

 The electricity dispatched to the grid; 

 The electricity used for internal consumption at the mill; 

 The difference between the total electricity generated by 30MW generator and the electricity 

internally consumed by Alta Mogiana mill. 

 

 

2. Emission Reductions Calculation Formula 
 

According to the registered PDD, the formulae used to calculate the emission reductions are: 

 

ER = Net generation from project during the monitoring year times yearly baseline emission factor = 

ER = (MWh)year 1 * (tCO2e/MWh)year 1 + (MWh)year 2 * (tCO2e/MWh)year 2 = Net CO2 emissions avoided 

at grid (tCO2e) 

 

Where the ex-post baseline emission factor is 0.2798 tCO2e/MWh based on year 2006 and 0.2628 

tCO2e/MWh based on year 2007. 
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The project activity follows the steps provided by the methodology taking into account the (b) Simple 

Adjusted OM calculation for the STEP 1, since there would be no available data for applying to the 

preferred option – (c) Dispatch Data Analysis OM. For STEP 2, the option 1 was chosen. The 

following table presents the key information and data used to determine the baseline scenario. 

 

Variable Data type Value Unit Data Source 

EGy Electricity 

supplied to the 

grid by the 

Project. 

Obtained 

throughout 

project activity 

lifetime. 

MWh Alta Mogiana 

EFy CO2 emission 

factor of the 

Grid. 

0.2798 (2006) 

0.2628 (2007) 

tCO2e/MWh Calculated 

EFOM,y CO2 Operating 

Margin emission 

factor of the grid. 

0.8071 (2006) 

1.0000 (2007) 

tCO2e/MWh This value was 

calculated using data 

from ONS (National 

System Operator).  
EFBM,y CO2 Build 

Margin emission 

factor of the grid. 

0.0903 (2006) 

0.0709 (2007) 

tCO2e/MWh This value was 

calculated using data 

from ONS  

λy Fraction of time 

during 

which low-cost/ 

must-run sources 

are on the margin. 

λ2006 = 0.4185 

λ2007 = 0.5452 

- This value was 

calculated using data 

from ONS. 
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The last data available, based on electricity generation data provided by the Brazilian Electricity Agency 

(ANEEL) and the National Electricity System Operator (ONS), taken into account for calculating the ex-

post emission factor of the S-SE-CO Brazilian grid system, which is the grid connected to AMBCP, 

considers the year of 2006-2007. Then, the following two tables summarize the analysis. 

 

Baseline (including imports) Default EF y 

2006 [tCO2/MWh]

Alternative EF y 

w OM  = 0.75 w OM  = 0.5 [tCO2/MWh]

w BM = 0.25 w BM = 0.5 0.375

0.2798

Prepared by AgCert, EcoAdvance, Ecoinvest, Econergy, Ecosecurities and MGM

Source: Operador Nacional do Sistema Elétrico, Centro Nacional de Operação do Sistema, Acompanhamento Diário da 

Operação do SIN (daily reports from Jan. 1, 2006 to Dec. 31, 2006)

Emission factors for the Brazilian South-Southeast-Midwest interconnected grid

EF OM, simple-adjusted  [tCO2/MWh]

2006

0.4185

EF OM,2006   [tCO2/MWh]

0.8071

EF BM,2006

Default weights

0.4693 0.0903

Alternative weights

 
 

Baseline

2007

w OM  = 0.75 w OM  = 0.5

w BM = 0.25 w BM = 0.5 0.359

EF OM,2007   [tCO2/MWh]

1.0000

EF BM,ex-post [tCO2/MWh]

Default weights

0.4548 0.0709

Alternative weights Alternative EF 2007 

[tCO2/MWh]

0.2628

Prepared by AgCert, EcoAdvance, Ecoinvest, Econergy, Ecosecurities and MGM

Source: Operador Nacional do Sistema Elétrico, Centro Nacional de Operação do Sistema, 

Acompanhamento Diário da Operação do SIN (daily reports from Jan. 1, 2007 to Dec. 31, 2007)

Emission factors for the Brazilian South-Southeast-Midwest interconnected grid

EF OM, simple-adjusted  [tCO2/MWh]

2007 Default EF 2007 

[tCO2/MWh]0.5452

 
 

The spreadsheet containing all the detailed data and information for the calculation of the emission factor 

of the grid presented in the table above is also available for SGS, which is the DOE selected for this 

current verification process. 

 

Therefore, as the PDD states that the EF will be monitored yearly, the emission factor of AMBCP, the 

value of the combined margin emission coefficient of 0.2798 tCO2e/MWh (weighted average of the build 

and operating margin), calculated ex-post for 2006 and the value of the combined margin emission 

coefficient of 0.2628 tCO2e/MWh, calculated ex-post for 2007, shall be applicable for the current version 

of this Monitoring Report. 

 

In addition, Project Participants (PP) would like to highlight, as it has already been clearly described in 

the PDD, that the bagasse is a fibrous biomass residue from sugarcane processing (alcohol and sugar 

production). All the bagasse utilized by Alta Mogiana is produced internally and used in its cogeneration 

facility (boilers and steam turbines) for steam and power generation. All the bagasse internally produced 

by Alta Mogiana is internally transported to its cogeneration facility through electrical and/or mechanical 

conveyor belts which operate using electricity and/or steam generated in the biomass residue cogeneration 

facility of the own mill. 

 

Therefore, PP would like to confirm that there is neither fossil fuel consumption within the project 

boundary nor any other fossil fuel consumption attributable to the project activity. Consequently, there is 

no need to monitor fossil fuel consumption of the project activity. 
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Also, the PP should stress that the bagasse is not maintained for more than 1 year at Alta Mogiana site 

and there is no bagasse increase due to the project activity. All bagasse production increase is due to the 

increase in the sugar and alcohol production. 

 

3. Dispatched energy to the grid in the Monitoring Period 
 

As stated in the PDD, the monitoring will be done based on invoices. However, due to a requisition made 

by CPFL (local utility), the invoices cannot be used as a reference for the year of 2006-7. In order to 

maintain the transparency in the verification procedures, the PP requested to CPFL monthly reports of 

electricity dispatch and presented it to the DOE. These reports were used to determine the electricity 

dispatched to the grid. 

 

Date (DD/MM/AAAA) Amount of energy sold   

to the grid (MWh) From To 

01/01/06 31/01/06 off-crop season 

01/02/06 28/02/06 off-crop season 

01/03/06 31/03/06 off-crop season 

01/04/06 30/04/06 7,490.827 

01/05/06 31/05/06 11,975.638 

01/06/06 30/06/06 11,856.009 

01/07/06 31/07/06 11,882.162 

01/08/06 31/08/06 10,637.227 

01/09/06 30/09/06 9,939.481 

01/10/06 31/10/06 7,106.125 

01/11/06 30/11/06 3,004.056 

01/12/06 31/12/06 off-crop season 

TOTAL (from 01/01/06 to 

31/12/06) 73,891.525 

01/01/07 31/01/07 off-crop season 

01/02/07 28/02/07 off-crop season 

01/03/07 31/03/07 off-crop season 

01/04/07 30/04/07 3,599.202  

01/05/07 31/05/07 9,521.852  

01/06/07 30/06/07 11,521.193  

01/07/07 31/07/07 11,178.592  

01/08/07 31/08/07 13,017.547  

01/09/07 30/09/07 10,721.308  

01/10/07 31/10/07 11,752.409  

01/11/07 30/11/07 7,709.657  

01/12/07 31/12/07 2,404.436  

TOTAL (from 01/01/07 to 

31/12/07) 81,426.196 

TOTAL (from 01/01/06 to 

31/12/07) 155.317,721 
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Reports from CPFL are available with the project participants and are also available with SGS, which was 

the DOE selected for this current verification process. 

 

There are months where no sugar cane harvest is done. During these months, no energy is produced by 

the cogeneration system of the mill and, therefore, no electricity was sold to the grid. For these cases, the 

expression “off-crop season” was used in the table above. 

 

Reducing the electricity generated by the 30MW new generator from the internal consumption, the results 

are presented in the table below. 

 

Date 
(MM/YYYY) 

Difference  
[MWh] 

Apr-2007  (242.431) 

May-2007  (701.601) 

Jun-2007  (392.360) 

Jul-2007  (498.570) 

Aug-2007  (2,565.595) 

Sep-2007  (1,433.370) 

Oct-2007  (2,235.245) 

Nov-2007  (795.921) 

Dec-2007  (252.786) 

Total  (9,117.878) 

 

 

For these events and in order to guarantee complete transparency, the additional amount of electricity 

generated by G5 was subtracted from the energy invoices, according table below. 

 

Description Unit 

From 

01/01/06 

to 

31/12/06 

From 

01/01/07 to 

31/12/07 

From 

01/01/06 to 

31/12/07 

Metered Electricity Supply MWh 73,891.525 81,426.196 155,317.721 

Internal consumption- 30MW 

generator electricity MWh - (9,117.878) (9,117.878) 

Total MWh 

 

72,308.318 146,199.843 

 

Moreover, Alta Mogiana has increased their sugar and ethanol production. This was made in order to 

supply a market demand. The historical data of sugar cane crush and bagasse is presented in the table 

below: 

 

  
2001-
2002 

2002-
2003 

2003-
2004 

2004-
2005 

2005-
2006 

2006-
2007 

Sugar cane crushed (1000 ton) 1641 1872 2261 2617 3364 3269 

Bagasse (1000 ton) 377 431 520 602 774 752 

Sugar Cane Increase (reference 2001-2002 
crop season) 0,00% 14,08% 37,78% 59,48% 105,00% 99,21% 

Bagasse production Increase (reference 
2001-2002 crop season) 0,00% 14,32% 37,93% 59,68% 105,31% 99,47% 
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As a consequence, Alta Mogiana increased its electricity production. It is important to stress that only the 

energy generated by the generators and boilers detailed in the registered PDD were considered in this 

Emission Reduction calculation. No CER will be claimed for the new equipment. 

 

4. ERs Generated in the Monitoring Period 

 
Calculation of ERs Total 

Description Unit 

From 

01/01/06 

to 

31/12/06 

From 

01/01/07 to 

31/12/07 

From 

01/01/06 to 

31/12/07 

Metered Electricity Supply MWh 73,891.525 81,426.196 155,317.721 

Internal consumption- 

30MW generator 

electricity MWh - (9,117.878) (9,117.878) 

Baseline Emission Factor tCO2e/MWh 0.2798 0.2628 - 

Emission Reductions 

(ERs)  tCO2e 20,674 19,002 39,676 

 

 
In accordance with the formula in section 2, the AMBCP has in the monitoring periods generated: 

 

ER = 73,891.525MWh * 0.2798 tCO2e/MWh + 72,308.318 MWh * 0.2628 tCO2e/MWh =  

ERs = 39,676 tCO2e 
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ANNEX 1 
 

 

“Daily Power Measures (MWh)” 
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