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6( &7,2 1 �$ ��� * HQHUDO�GHVFULSWLRQ�RI�SURMHFW�DFWLYLW\  
 
$ �� �� 7LWOH�RI�WKH�SURMHFW�DFWLYLW\ �  
 
Alta Mogiana Bagasse Cogeneration Project (AMBCP). 
 
$ �� �� ' HVFULSWLRQ�RI�WKH�SURMHFW�DFWLYLW\ �  
 
This project activity consists of increasing the efficiency in the bagasse (a renewable fuel source, residue 
from sugarcane processing) cogeneration facility at 8 VLQD�$ OWD�0 RJLDQD�6�$ �� �$ o~FDU�H�ÈOFRRO�(Alta 
Mogiana), 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. 
 
By investing to increase in steam efficiency in the sugar and alcohol production and increase in the 
efficiency of burning the bagasse (more efficient boilers), Alta Mogiana generates surplus steam and uses 
it exclusively for electricity production (through turbo-generators).  
 
The sponsors of the AMBCP are convinced that bagasse cogeneration is a sustainable source of energy 
that brings not only advantages for mitigating global warming, but also creates a sustainable competitive 
advantage for the agricultural production in the sugarcane industry in Brazil. Using the available natural 
resources in a more efficient way, the Alta Mogiana project activity helps to enhance the consumption of 
renewable energy. Besides that, it is used to demonstrate the viability of electricity generation as a side-
business source of revenue for the sugar industry. It is worthy to highlight that out of approximately 320 
sugar mills in Brazil, the great majority produces energy for on-site use only, and not for grid supply, 
which is mainly due to the low-efficiency of the cogeneration equipment installed on those sugar mills.   
 
Furthermore, bagasse cogeneration also plays an important role on the country’ s economic development, 
as Brazil’s sugarcane-based industry provides for approximately 1 million jobs and represents one of the 
major agribusiness products within the trade balance of the country. The Brazilian heavy industry has 
developed the technology to supply the sugarcane industry with equipments to provide expansion for the 
cogeneration, therefore such heavy industry development also helps the country to create jobs and 
achieve sustainable development. 
 
Bagasse cogeneration is important for the energy strategy of the country. Cogeneration is an alternative 
that allows postponing the installation and/or dispatch of thermal energy generation utilities. The sale of 
the CER generated by the project will boost the attractiveness of bagasse cogeneration projects, helping 
to increase the production of this energy and decrease dependency on fossil fuel. 
�
Alta Mogiana also believes that sustainable development will be achieved not only by the 
implementation of a renewable energy production facility, but also by carrying out activities which 
corresponds to the company social and environmental responsibilities, as described below: 
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&RQWULEXWLRQ�WR�VXVWDLQDEOH�GHYHORSP HQW�

Alta Mogiana is listed among the fifty major sugarcane enterprises in Southern Brazil. In the 2002/2003 
harvest season, it crushed 1,8 million tones of sugarcane, producing 50,8 thousand m3 of ethanol and 
187,1 thousand tones of sugar. For the 2003/2004 harvest season, the estimates are an enhancement to 
2,2 million tones of sugarcane, 57,1 thousand m3 of ethanol and 210,2 thousand tones of sugar. 
 
Searching continuous improvements in its productive performance, Alta Mogiana gives special attention 
to its human resources. To encourage its employees to be deeply engaged with the results of the 
company, Alta Mogiana has always developed human resources social services. The company believes 
that the employees'  contribution to increasing the quality of the products is heavily dependent on their 
quality of life. In order to achieve top quality human resource management, the company focuses special 
attention on the work safety and health care in its managerial statements. The total number of employees 
at Alta Mogiana were 2.155 directly and 7.453 indirectly during the 2001/2002 crop season. Considering 
the great number of farmers who benefit from the company, such farmers in turn employing many other 
people to maintain their cane plantations, one can say that Alta Mogiana is the most important job creator 
in the city of  45.000 people where the company is located. 
 
Furthermore, Alta Mogiana supports an IT laboratory for 200 students at the local community college, 
which is a partnership called “Educando para o Futuro” . 
 
Increasing the firm' s annual revenues due to CERs commercialization adds substantial value to the direct 
employees of the firm, its sugarcane providers, their families and the local community. 
 
Alta Mogiana' s industrial processes are also a matter of care for the company, and quality is on top of 
that care. The company has defined programs for eventual certification of all its processes in compliance 
with ISO norms as a way to incorporate technology and quality practices. The result was the company' s 
certification with the ISO 9002 in November 1999 by Lloyd' s Register Quality Assurance.  
 
$ �� ��� 3URMHFW�SDUWLFLSDQWV��
 
8 VLQD�$ OWD�0 RJLDQD�6���$ �$ o~FDU�H�ÈOFRRO, a Brazilian private company. 
( FRQHUJ\ �%UDVLO�/ WGD�, a Brazilian private company. 
: RUOG�%DQN�3URWRW\ SH�&DUERQ�) XQG��3&) � �� International Bank for Reconstruction and Development 
is the Trustee of the PCF and purchases certified emissions reductions on behalf of and for the PCF 
Participants.�
�
$ �� ��� 7HFKQLFDO�GHVFULSWLRQ�RI�WKH�SURMHFW�DFWLYLW\ ��
�
� $ �� �� ���/ RFDWLRQ�RI�WKH�SURMHFW�DFWLYLW\ ��
 
� � $ �� �� �� �� + RVW�3DUW\ �LHV��  
Brazil. 
 
� � $ �� �� �� �  5 HJLRQ�6WDWH�3URYLQFH�HWF��  
São Paulo 
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� � $ �� �� �� ��� &LW\ �7RZQ�&RP P XQLW\ �HWF��
 
São Joaquim da Barra. 
 
� � $ �� �� �� ��� ' HWDLO� RI� SK\ VLFDO� ORFDWLRQ�� LQFOXGLQJ� LQIRUP DWLRQ� DOORZLQJ� WKH�
XQLTXH�LGHQWLILFDWLRQ�RI�WKLV�SURMHFW�DFWLYLW\ ��P D[ LP XP �RQH�SDJH�� �
 
São Joaquim da Barra is located northeast in the State of São Paulo, about 380 km away from the state 
capital, São Paulo, in the agricultural region of Orlândia, as can be seen in Figure 1. 
 

Source: Elaborated from Coordenadoria de Assistência Técnica Integral (CATI)
�

 

) LJXUH�� � �* HRJUDSKLFDO�SRVLWLRQ�RI�WKH�P XQLFLSDOLW\ �RI�6mR�- RDTXLP �GD�%DUUD�

                                                      
1 http://www.cati.sp.gov.br/ 
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� $ �� �� ���&DWHJRU\ �LHV��RI�SURMHFW�DFWLYLW\ � 
 
Sectorial Scope: 1-Energy industries (renewable - / non-renewable sources). 
�
� $ �� �� ���7HFKQRORJ\ �WR�EH�HP SOR\ HG�E\ �WKH�SURMHFW�DFWLYLW\ ���
 
The predominant technology in all parts of the world today for generating megawatt (MW) levels of 
electricity from biomass is the steam-Rankine cycle, which consists of direct combustion of biomass in a 
boiler to raise steam, which is then expanded through a turbine. Most steam cycle plants are located at 
industrial sites, where the waste heat from the steam turbine is recovered and used for meeting industrial 
process heat needs. Such combined heat and power (CHP), or cogeneration, systems provide greater 
levels of energy services per unit of biomass consumed than systems that generate power only. 

The steam-Rankine cycle involves boiling pressurized water, with the resulting steam expanding to drive 
a turbo-generator, and then condensing back to water for partial or full recycling to the boiler. A heat 
exchanger is used in some cases to recover heat from flue gases to preheat combustion air, and a de-
aerator must be used to remove dissolved oxygen from water before it enters the boiler. 
 
Steam turbines are designed as either "backpressure" or "condensing" turbines. CHP applications 
typically employ backpressure turbines, wherein steam expands to a pressure that is still substantially 
above ambient pressure. It leaves the turbine still as a vapour and is sent to satisfy industrial heating 
needs, where it condenses back to water. It is then partially or fully returned to the boiler. Alternatively, 
if process steam demands can be met using only a portion of the available steam, a condensing-extraction 
steam turbine (CEST) might be used. This design includes the capability for some steam to be extracted 
at one or more points along the expansion path for meeting process needs (see Figure 2). Steam that is 
not extracted continues to expand to sub-atmospheric pressures, thereby increasing the amount of 
electricity generated per unit of steam compared to the backpressure turbine. The non-extracted steam is 
converted back to liquid water in a condenser that utilizes ambient air and/or a cold-water source as the 
coolant2.  

�

 

 

 

 

 

 

 

                                                      

2 Williams & Larson, 1993 and Kartha & Larson, 2000, p.101 
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) LJXUH� � � � 6FKHP DWLF� GLDJUDP � RI� D� ELRP DVV�ILUHG� VWHDP �5 DQNLQH� F\ FOH� IRU� FRJHQHUDWLRQ� XVLQJ� D�
FRQGHQVLQJ�H[ WUDFWLRQ�VWHDP �WXUELQH�

The steam-Rankine cycle uses different boiler designs, depending on the scale of the facility and the 
characteristics of the fuel being used. The initial pressure and temperature of the steam, together with the 
pressure to which it is expanded, determine the amount of electricity that can be generated per kilogram 
of steam. In general, the higher the peak pressure and temperature of the steam are, the more efficient, 
sophisticated, and costly, the cycle is.  
 
Using steam-Rankine cycle as the basic technology of its cogeneration system, for achieving an 
increasing amount of surplus electricity to be generated, Alta Mogiana began its efforts in three phases, 
which are:  
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·  3KDVH�� �� � � � � � � ��

This phase includes the refurbishment of two 21 bar boilers to 42 bar each, which increased the energy 
efficiency significantly; and the acquisition of a backpressure turbo-generator of 25 MW capacity. 
Moreover, the energy consumption in the sugar process was reduced by 19% from 530 Kg of steam per 
ton of sugarcane crushed to 430 Kg. 

In 2002, Alta Mogiana supplied the grid with 28.948 MWh of renewable electricity. CPFL
�

 is the utility 
that has signed a ten-year contract with Alta Mogiana. The guaranteed capacity of energy sales, which is 
under the PPA4, is the basis for calculating the total amount of expected carbon offsets (CERs) from 
2002 through 2004.  However, as described ahead, AMBCP will likely generate much more energy, 
therefore more CERs, than what is expected by the PPA. This has actually happened in 2002, when 
around 21.600 MWh of electricity were to be produced, and the real value surpassed that.  

Even though AMBCP, in this first phase, reached a total installed capacity of 37,5 MW, the two turbo-
generators of 5 MW and 7,5 MW were on stand-by, as this was the first year Alta Mogiana operated the 
new turbo-generator. Although in the PPA a surplus capacity of 6 MW is guaranteed to operate in order 
to generate electricity for commercialization, Alta Mogiana might be capable to deliver more(as shown in 
Table 1) since it may use spare capacity as needed or wanted, and this electricity commercialization not 
forecasted will also be verified and certified by the Operational Entity to account for the total carbon 
offset, based at the “Total Capacity for Surplus Electricity” . It is worth noticing that small energy 
projects, like AMBCP, are not dispatched by the National Operator of the Electricity System (ONS), 
meaning that Alta Mogiana is allowed to supply the grid as much as it can. And in the end Alta Mogiana 
can commercialize any extra amount of electricity in the Wholesale Electricity Market (MAE) in Brazil. 

·  3KDVH�� �� � � � � � � �

In the year 2003, during the harvest season, Alta Mogiana continued the investments from 2002 to reach 
a higher efficiency for exploiting the biomass through a number of measures in its process and also 
installing a new 42 bar boiler originally scheduled for Phase 3. The mill was therefore able to generate 
41.700 MWh of clean energy to supply the grid. The contracted capacity to supply the grid was 12 MW. 

In this phase, the already installed capacity is to be better exploited by investing in efficiency increase in 
the sugar production, therefore saving steam consumption internally. Moreover, bagasse production is 
also projected to increase. Nevertheless, even though the two stand-by turbo-generators are predicted not 
to be in use according to the PPA, they can generate electricity if there is a financial advantage for doing 
it. 

·  3KDVH�� �� � � � � � � � � � � � �

In this phase, Alta Mogiana will construct a new 42 bar boiler to increase the steam supply for electricity 
generation purposes. 
 
Table 1 shows how Alta Mogiana' s infrastructure will be updated according to AMBCP. 
 

                                                      
3 &RPSDQKLD�3DXOLVWD�GH�) RUoD�H�/ X] , a leading electricity distributor in Brazil. 
4 Power Purchase Agreement 
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7DEOH�� � �$ 0 %&3¶V�&RJHQHUDWLRQ�HTXLSP HQW�XSJUDGHV�

 
 $ FWLYH�$ FWLYDWLQJ� 6WDQG�E\ �
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Figure 3 provides an energy diagram for Alta Mogiana in order to provide a picture of how the energy is 
distributed through the mill and the path from biomass energy to electric power. 
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) LJXUH�� � �$ OWD�0 RJLDQD¶V�( QHUJ\ �%DODQFH�' LDJUDP �
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� $ �� �� �  %ULHI�H[ SODQDWLRQ�RI�KRZ�WKH�DQWKURSRJHQLF�HP LVVLRQV�RI�DQWKURSRJHQLF�JUHHQKRXVH�
JDV��* + * V��E\ �VRXUFHV�DUH�WR�EH�UHGXFHG�E\ �WKH�SURSRVHG�&' 0 �SURMHFW�DFWLYLW\ ��LQFOXGLQJ�ZK\ �WKH�
HP LVVLRQ�UHGXFWLRQV�ZRXOG�QRW�RFFXU�LQ�WKH�DEVHQFH�RI�WKH�SURSRVHG�SURMHFW�DFWLYLW\ ��WDNLQJ�LQWR�
DFFRXQW�QDWLRQDO�DQG�RU�VHFWRUDO�SROLFLHV�DQG�FLUFXP VWDQFHV�  
 
By dispatching renewable electricity to a grid, electricity that would otherwise be produced using fossil 
fuel is displaced. This electricity displacement will occur at the system' s margin, i.e. this CDM project 
will displace electricity that is produced by marginal sources (mainly fossil fueled thermal plants) which 
have higher electricity dispatching costs and are solicited only over the hours that baseload sources (low-
cost or must-run sources) cannot supply the grid (due to higher marginal dispatching costs or fuel storage 
– in case of hydro sources – constraints).  
 
Bagasse is a fibrous biomass by-product from sugarcane processing, which accounts for about 25 percent 
on weight of fresh cane and approximately one third of the cane' s energy content. In a typical Brazilian 
sugarcane mill, burning bagasse for generation of process heat and power production is a practice already 
established. It is estimated that over 700 MW of bagasse-based power capacity is currently installed in 
the state of S� o Paulo only5. The energy produced from these facilities is almost all consumed for their 
own purposes. Because of constraints that limit the access of independent power producers to the electric 
utilities market, there is no incentive for sugarcane mills to operate in a more efficient way. Low-pressure 
boilers, very little concern with optimal use and control of steam, crushers mechanically activated by 
steam, energy intensive distillation methods, are a few examples of inefficient methods applied to the 
sugar industry as normal routine.6  
 
The Brazilian electric sector legislation currently recognizes the role of independent power producers, 
which has triggered interest in improving boiler efficiency and increasing electricity generation at mills, 
allowing the production of enough electricity not only to satisfy sugar mills'  needs but also a surplus 
amount for selling to the electricity market. Furthermore, the ever increasing electricity demand opens an 
opportunity for some bagasse cogeneration power plants in Brazil. Additionally, the feature of electricity 
generation from sugarcane coinciding with dry months of the year, when hydroelectric generation system 
- the most important electricity source in the country - is under stress, should provide considerable 
complementary energy and make bagasse cogeneration electricity attractive for any potential purchasers. 
 
Nevertheless, some barriers pose a challenge for implementation of this kind of projects. In most cases, 
the sponsors'  culture in the sugar industry is very much influenced by the commodities – sugar and 
ethanol – market. Therefore, they need an extra incentive to invest in electricity production due to the 
fact that it is a product that can never be stored in order to speculate with price. The Power Purchase 
Agreement requires different negotiation skills, which is not the core of the sugar industry. For instance, 
when signing a long-term electricity contract, the PPA, a given sugar mill has to be confident that it will 
produce sufficient biomass to supply its cogeneration project. Although it seems easy to predict, the 
volatility of sugarcane productivity may range from 75 to 95 ton of sugarcane per hectare annually 
depending on the rainfall. So, the revenue from GHG emission reductions and other benefits associated 
with CDM certification offer a worthy financial comfort for the sugar mills, like Alta Mogiana, which is 
investing to expand its electric power generation capacity and to operate in a more rationale way under 
the above mentioned new electric sector circumstances. 
 
                                                      
5 S� o Paulo. Secretary of Energy, 2001. 
6 Nastari, 2000. 
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This project activity is to reduce � � � �� � � �W&2 � H�over 7 years.�

�
 
$ �� �� �� � ( VWLP DWHG�DP RXQW�RI�HP LVVLRQ�UHGXFWLRQV�RYHU�WKH�FKRVHQ�FUHGLWLQJ�SHULRG�  
 
� VW�&UHGLWLQJ�

3HULRG��
�3KDVH�� � �

� � � � �
�3KDVH�� � �

� � � � �
�3KDVH� ��

� � � � �
�3KDVH� ��

� � � � � � � � � � � � � � � � � � � �
7RWDO�
&( 5 V�

7RWDO�&2 � �
HP LVVLRQV�

UHGXFWLRQV��
W&2 � H�\ HDU�

� � �� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � �� � � �

CER' s produced until 2004. Data for 2005 and on are estimates. 
 
� $ �� �� ���3XEOLF�IXQGLQJ�RI�WKH�SURMHFW�DFWLYLW\ ��
 
There is no Annex I public funding involved in AMBCP project activity.  
 
 
6( &7,2 1 �%��� $ SSOLFDWLRQ�RI�D�EDVHOLQH�P HWKRGRORJ\ ��
 
 
%�� �� 7LWOH�DQG�UHIHUHQFH�RI�WKH�DSSURYHG�EDVHOLQH�P HWKRGRORJ\ �DSSOLHG�WR�WKH�SURMHFW�DFWLYLW\ ���
 
AM0015: Bagasse-based cogeneration connected to an electricity grid. 
 
� %�� �� �� - XVWLILFDWLRQ�RI�WKH�FKRLFH�RI�WKH�P HWKRGRORJ\ �DQG�ZK\ �LW�LV�DSSOLFDEOH�WR�WKH�SURMHFW�
DFWLYLW\ � �
 
This methodology is applicable to AMBCP due to the fact that (i) the bagasse is produced and consumed 
in the same facility ± Alta Mogiana -; (ii) the project would never be implemented by the public sector, 
as well as it would not be implemented in the absence of CDM, as shown in the additionality chapter 
below; (iii) there is no increase on the bagasse production due to the project activity itself/ and (iv) there 
will be no bagasse storage for more than one year. 
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%�� �� ' HVFULSWLRQ�RI�KRZ�WKH�P HWKRGRORJ\ �LV�DSSOLHG�LQ�WKH�FRQWH[ W�RI�WKH�SURMHFW�DFWLYLW\ ��
 
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 ± �F��' LVSDWFK�' DWD�$QDO\ VLV�2 0 � For STEP 2, the option 1 was chosen.  The following 
table presents the key information and data used to determine the baseline scenario. 
 
, ' �QXP EHU� ' DWD�W\ SH� 9 DOXH� 8 QLW� ' DWD�6RXUFH�
1. EGy Elect r ici ty 

suppl ied to 
the gr id by 
the Project . 

Obtained 
throughout 
project 
activity 
lifetime. 

MWh Alta Mogiana 

2. EF\  CO2 
emission 
factor of the 
Grid. 

0,453 tCO2e/MWh Calculated 

3. EFOM,y CO2 
Operat ing 
Margin 
emission 
factor of the 
gr id. 

0,338 tCO2e/MWh This value uses data 
obtained in the International 
Energy Agency (IEA), 
Report from October 2002 
called: ³ 5RDG�7HVWLQJ�
%DVHOLQHV� IRU� * UHHQKRXVH�
* DV� 0 LWLJDWLRQ� 3URMHFWV� LQ�
WKH�( OHFWULF�3RZHU�6HFWRÚ � 

4. EFBM,y CO2 Bui ld 
Margin 
emission 
factor of the 
Grid. 

0,5690 tCO2e/MWh This value is obtained in the 
International Energy 
Agency (IEA) Report 
(Report) from October 2002 
called: ³ 5RDG�7HVWLQJ�
%DVHOLQHV� IRU� * UHHQKRXVH�
* DV� 0 LWLJDWLRQ� 3URMHFWV� LQ�
WKH�( OHFWULF�3RZHU�6HFWRÚ � 

10. y Fract ion of 
t ime dur ing 
which low-
cost / 
must-run 
sources are 
on the 
margin. 

• 2001 = 0,457 
• 2002= 0,550 
• 2003= 0,582 

- These values were 
calculated using data from 
the ONS (Operador 
Nacional do Sistema, 
1DWLRQDO�6\ VWHP�2 SHUDWRU) 
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%�� �� ' HVFULSWLRQ� RI� KRZ� WKH� DQWKURSRJHQLF� HP LVVLRQV� RI� * + * � E\ � VRXUFHV� DUH� UHGXFHG� EHORZ�
WKRVH�WKDW�ZRXOG�KDYH�RFFXUUHG�LQ�WKH�DEVHQFH�RI�WKH�UHJLVWHUHG�&' 0 �SURMHFW�DFWLYLW\ :�
 
$ SSOLFDWLRQ�RI�WKH�7RRO�IRU�WKH�GHP RQVWUDWLRQ�DQG�DVVHVVP HQW�RI�DGGLWLRQDOLW\ �RI�$ OWD�0 RJLDQD��
�
6WHS�� ��3UHOLP LQDU\ �VFUHHQLQJ�EDVHG�RQ�WKH�VWDUWLQJ�GDWH�RI�WKH�SURMHFW�DFWLYLW\ �
�
(a) The starting date of this project activity occurred in year 2002, which is evidenced by the request for 
enlargement of Usina Alta Mogiana S/A to CETESB, environmental agency of the state of S� o Paulo, in 
18th January 2002. 

 
(b) Alta Mogiana would not initiate the project in the absence of CDM. The mill was informed about the 
CDM through Informaç� o UNICA, the newsletter from UNICA ± 8 QLmR�GD�$JURLQG~VWULD�&DQDYLHLUD�GH�
6mR�3DXOR�± state of S� o Paulo sugarcane association. Moreover, Mr. Alceu Luiz Gonçalves Junior from 
Alta Mogiana Sugar Mill was in the first seminar about CDM as source of funding for renewable energy 
in the sugar industry, which was held on 7 April 2000 at the S� o Paulo School of Business (Escola de 
Administraç� o de Empresas de S� o Paulo ± EAESP/FGV). The seminar was sponsored by United States 
Agency for International Development, Winrock International, UNICA, Suzano Papel e Celulose and 
Copersucar. Moreover the contract between Alta Mogiana Sugar Mill and Econergy Interenational 
Corporation for service of analysing the emission reduction in this project activity was signed 27 June 
2001. 
 
 
6WHS� � �� ,GHQWLILFDWLRQ� RI� DOWHUQDWLYHV� WR� WKH� SURMHFW� DFWLYLW\ � FRQVLVWHQW� ZLWK� FXUUHQW� ODZV� DQG�
UHJXODWLRQV��
�
6XE�VWHS�� D��' HILQH�DOWHUQDWLYHV�WR�WKH�SURMHFW�DFWLYLW\ �
�
� ��There were only two possibilities to implement this project activity: one was to continue the current 
situation of the sugar mill, focusing only on the production of sugar and alcohol and thus investing to 
enhance the efficiency and increasing the scale of its core business. The other option was the project 
activity undertaken, which is the investment made to increase steam efficiency and production for 
electricity sales purposes by acquiring high-efficiency boilers and turbo-generators. 
�
6XE�VWHS�� E��( QIRUFHP HQW�RI�DSSOLFDEOH�ODZV�DQG�UHJXODWLRQV�
�
� ��The alternative, which is to continue with the BAU situation before the decision of implementing this 
CDM project activity is consistence with the applicable laws and regulations. 
�
� � Non applicable. 
�
� ��Both the project activity and the alternative scenario are in compliance with all regulations. 
�
�
6WHS�� ��%DUULHU�DQDO\ VLV�
�
6XE�VWHS� � D: ,GHQWLI\ � EDUULHUV� WKDW� ZRXOG� SUHYHQW� WKH� LP SOHP HQWDWLRQ� RI� W\ SH� RI� WKH� SURSRVHG�
SURMHFW�DFWLYLW\ �
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� ��DQG�� � According to COELHO (1999)7, “ large scale cogeneration program in sugar-alcohol sector has 
not yet occurred, due to several barriers, mainly economic, political and institutional” , such as: 
 

, �� 7HFKQRORJLFDO�%DUULHUV�
 
Technological barriers represent a very important issue for increasing bagasse cogeneration in Brazil, as 
± despite the fact that Rankine-cycle is a well known technology ±  the cogeneration units operate with 
low-efficiency and are not competitive comparing to other generation options. In this way there is a 
tricky issue about technology and economic value for such technology. Although this technology is well 
developed, the economic value for its application is not present for projects on the scale similar to the 
sugar mills in Brazil. COELHO (1999) justifies that by highlighting that the unit costs ($/installed MW) 
are significantly influenced by the scale-effect. As the bagasse cogeneration unit should have a small 
scale due to the high cost for transportation of the fuel (bagasse), investments are high. Therefore, as a 
lower cost of capital is wanted, the result is a simplified installation and lower efficiency. 
 
COELHO (1999) also states that the great majority of the sugar mills still rely on inefficient technology, 
such as on 22 bar pressure boilers, even in the state of S� o Paulo, the most industrialized in Brazil. 
Moreover, when there is a necessity to change equipments it is usual not to consider purchasing high-
efficiency boilers due to conservativeness, lack of knowledge or even lack of interest to generate surplus 
steam for electricity sales purposes.  
 
Finally, SWISHER (1997)8 considers it difficult to convince the local distributor that the energy to be 
acquired, generally generated during the harvest season, is sufficiently reliable to be accounted in the 
distributor' s planning.  
 

, , �� ,QVWLWXWLRQDO�DQG�3ROLWLFDO�%DUULHUV�
 
From the electric sector point of view, according to COELHO (1999), acquiring electricity other than 
hydroelectric would not be a priority, arguing that since bagasse based electricity is generated only 
during the harvest season, no firm energy could be offered. However, the biggest advantage of  bagasse 
based electricity is that it is produced during the period where hydroelectric plants face difficulties due to 
the low level of rainfall. As a result, COELHO (1999) suggests that there is a significant prejudice and 
conservativeness of the distributors when deciding whether to purchase bagasse based energy or not. 
 
From the sugar mill point of view, save rare exceptions, COELHO (1999) says that the great majority of 
sugar mills do not consider investments in cogeneration (for electricity sale) as a priority. The sector 
“even in the new political context, does not seem to have motivation to invest in a process that it sees 
with mistrust and no guarantees that the product will have a safe market in the future. Moreover, it is a 
fact that “ the sugar mills are essentially managed by families, which hurdles the association with external 
financial agents”  that would allow the sector to be more competitive and diversifying its investment. 
 

                                                      
7 COELHO, Suani T. 0 HFDQLVPRV� SDUD� LPSOHPHQWDomR� GD� FRJHUDomR� GH� HOHWULFLGDGH� D� SDUWLU� GH� ELRPDVVD: um 
modelo para o Estado de S� o Paulo. S� o Paulo: Programa interunidades de pós-gradua� � o em energia, 1999. 
8 SWISHER, J. 8 VLQJ�DUHD�VSHFLILF�FRVW�DQDO\ VLV�WR�LGHQWLI\ �ORZ�LQFUHPHQWDO�FRVW�UHQHZDEOH�HQHUJ\ �RSWLRQV� a case 
study of co-generation using bagasse in the State of S� o Paulo. Washington DC: Prepared for Global Environment 
Facility (GEF) Secretariat, 1997. 
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From the point of view of the economic agents, the excessive level of guarantees required to finance the 
projects is a common barrier to achieving a financial feasibility stage, deeply discussed in SWISHER 
(1997). 
 
Other barriers have more to do with the lack of adequate commercial contractual agreements from the 
energy buyers (i.e. bankable long-term contracts and payment guarantee mechanisms for non-
creditworthy local public-sector and private customers) making it much more difficult to obtain long-
term financing from a commercial bank and/or a development bank. Some other financing barriers occur 
simply due to prohibitively high transaction costs, which include the bureaucracy to secure the 
environmental license. 
 
Since 1997, according to SWISHER (1997), the announcement of a Cogeneration Decree has been 
awaited, and that was supposed to have a positive influence on corporate decision-making with respect to 
biomass project implementation. The original Cogeneration Decree proposal, which was never approved, 
called for mandatory purchase by the regional utilities - ªFRQFHVVLRQi ULDV́ �� from cogenerating and self-
generating facilities9. Instead of renewable energy, the government expansion plan for electric energy, 
approved in February 2000 is based on fossil fuel ± Natural Gas. This expansion plan called 
Thermoelectricity Priority Plan (PPT) became a reality right before the energy crisis. The 
Thermoelectricity Priority Plan beneficiaries, which were mainly natural gas thermal plants, through the 
Ministry of Mines and Energy (MME) Decree 3.371 from February 2000, counted on guaranteed, long 
term and attractive price conditions on Natural Gas supply and Energy sales, together with financing 
from the national development bank BNDES. And though the PPT plan is not likely to be fully 
implemented, the public-sector policies for renewable energy are not considered reliable enough by the 
executives of the private sector to support cogeneration expansion in the sugar mills. This assumption is 
clearly shown in the following list of rules and/or regulations in the energy sector that have been set in 
the last 10 years: 
 

·  0 DUFK�� � � � : Law 8.631 sets a tariff regulation for electric energy; 

·  ) HEUXDU\ �� � � � : Law 8.987 establish public concession for energy; 

·  - XO\ �� � � � : Law 9.074 regulates concession for electric energy sector; 

·  ' HFHP EHU�� � � � : Law 9.427 creates National Energy Agency (ANEEL); 

·  $ XJXVW�� � � � : Law 9.478 sets the National Council for Energy Planning (CNPE); 

·  2 FWREHU�� � � � : Decree 2.335 regulates the ANEEL task; 

·  ' HFHP EHU�� � � � : Implements ANEEL; 

·  0 D\ �� � � � : Law 9.648 establishes the Spot Market for Electric Energy (MAE) and the Operator 
National System (ONS); 

·  - XO\ �� � � � : Decree 2.655 regulates MAE and ONS tasks; 

·  ) HEUXDU\ �� � � � : Decree 3.371 regulates the Thermoelectricity Priority Plan (PPT); 
                                                      
9 Presidential Decree on the co-generation of electric energy, draft of 5 August 1997. 
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·  $ SULO�� � � � : Law 10.438 sets the Program for Incentive Alternative Energy (PROINFA), stating 
that contracts shall be signed within 24 months from its date and that there will be different 
economic values for the acquisition of 3.300MW of electricity capacity from renewable sources 
by the state owned Eletrobrás, for plants starting operations before December 30, 2006; 

·  $ XJXVW�� � � � : MP 64 is a presidential act to change the constitution in order to permit the energy 
sector regulation including the PROINFA; 

·  ' HFHP EHU� � � � � : Resolution 4.541 from ANEEL regulates the implementation of PROINFA, 
stating that economic values would be defined within 90 days; 

·  0 DUFK� � � � � : Decree 4.644 postponed for 180 days, from its date, the economic value and 
operational guidelines announcement;   

·  - XQH�� � � � : Decree 4.758 indefinitely postponed the date for the economic value and operational 
guidelines announcement and revoked the above mentioned Decree 4.644. 

·  1 RYHP EHU� � � � � : � Law 10.762 of 11 November/03 revised Law 10.438 of 26 April 2002 
institutes PROINFA. 

·  0 DUFK�� � � � � �Decree 5.025 regulates the Law 10.438 as of 26 April 2002. 

For this CDM project analysis purposes, at the time the project started there were no institutional 
incentives like PROINFA to be considered. Therefore, the company' s decision to sign a long-term PPA 
with the local distributor undoubtedly represented a significant risk that the mill was willing to take, 
partially thanks to the expected CDM revenue. 
 
, , , �� ( FRQRP LF�DQG�,QYHVWP HQW�%DUULHUV�
 
ªThere are several reasons for the Brazilian utilities© reluctance to offer higher prices for co-generated 
power. One important reason stems from their assumption that their costs are geographically uniform ± 
i.e., that there is essentially a single value for their avoided cost in the industrial sector. If this cost value 
does not indicate that sufficient savings are available from buying co-generated power, and then there is 
little economic motivation, under either a public monopoly or a privatized competitive structure, for a 
utility to pay enough for co-generation to satisfy potential investors'  financial criteriaº  10 as stated by 
SWISHER (1997). In fact, the economic cost is the reason that Brazilian utilities do not buy cogeneration 
electricity energy, at least, while the energy sector regulation does not guarantee them the right to pass 
such cost through to the end user tariff. The cost of cogeneration electricity ranges from US$ 35 to US$ 
105 per MWh, according to the Expansion Plan 2001-2010 from Brazil Government, which is described 
as higher than the marginal cost for electricity expansion in the system ± US$ 33/MWh11. 
 

                                                      
10 -RHO�6ZLVKHU�SHUVRQDO�FRPPXQLFDWLRQ�ZLWK�5ROOV�5R\ FH�3RZHU�9HQWXUHV�SURMHFW�PDQDJH� Mark Croke, August 26, 
1997. Swisher J. 1997 pg. 76.   
11 ªAs can be seen, the unit costs of the alternative sources of energy are still high compared to the marginal cost of 
expanding the system, nowadays calculed as US$33/MWhº. Translation by Econergy Brasil. IN: BRAZIL, Ministry 
of Mines and Energy, 2001, pg. 80. 
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COELHO (1999) also highlights as one of the major problems of selling surplus energy to the grid the 
economic value paid to the sugar mills which not enough to remunerate the capital invested in the 
expansion of a cogeneration project. Furthermore, ªthe fee for accessing the grid does not contribute to 
making feasible the sale of the surplus energy to the distributorsº. 
 
Summarizing, SWISHER (1997) considers that the main difficulties are found in: (a) VP DOO� VL] HV� RI�
SURMHFWV�DQG�LQVWDOODWLRQ�FRVWV: despite the high cost for installation, the fixed cost component is high 
and cannot be absorbed by the global economic project. (b) DYDLODELOLW\ � RI� ORQJ�WHUP � ILQDQFLQJ��
traditionally, infrastructure projects have had wide access to long-term financing, situation that has 
changed after the electric sector privatization.� (c) ODFN� RI� JXDUDQWHHV�� besides technical guarantees, 
investors require commercial guarantees establishing a paradox: the objective of privatization is to foster 
a market based economy but banks still require governmental guarantees to ensure long-term investments 
in the private sector, (d) ODFN�RI�ORFDO�IXQGLQJ: lack of familiarity with project finance tools and due to 
the high interest rates in Brazil. 
 
,9 �� &XOWXUDO�%DUULHU�
�
Due to the nature of the business in the sugar industry the marketing approach is narrowly focused on 
commodity type of transaction. Therefore, the electricity transaction based on long-term contract (Power 
Purchase Agreement) represents a significant breakthrough in their business model. In this case, the 
electricity transaction has to represent a safe investment opportunity from both economical and social-
environmental perspective for convincing the sugar mills to invest in. 
 
There are also questions regarding the managerial capacity of the companies that comprise the Brazilian 
sugarcane industry. According to WALTER (1994)12, they have in many cases demonstrated the will to 
undertake investments in new technologies, but without sufficient financial and entrepreneurial capacity 
to complete such projects.�

 
 
6XE�VWHS� � E� � 6KRZ�WKDW�WKH�LGHQWLILHG�EDUULHUV�ZRXOG�QRW�SUHYHQW�WKH�LP SOHP HQWDWLRQ�RI�DW�OHDVW�
RQH�RI�WKH�DOWHUQDWLYHV��H[ FHSW�WKH�SURSRVHG�SURMHFW�DFWLYLW\ ���
�
The alternative to this project activity was to keep the current situation and focus strictly in its core 
business which is the production of sugar and alcohol. Therefore, as the barriers mentioned above are 
directly related to entering into a new business (electricity sale), there is no impediment for sugar mills to 
maintain (or even invest in) its core business. 
 
 
 
6WHS�� ��&RP P RQ�SUDFWLFH�DQDO\ VLV��
�
6XE�VWHS�� D��$ QDO\ ] H�RWKHU�DFWLYLWLHV�VLP LODU�WR�WKH�SURSRVHG�SURMHFW�DFWLYLW\ �
�
The sugar sector, historically, always exploited its biomass (bagasse) in an inefficient manner by making 
use of low-pressure boilers. Although they consume almost all of their bagasse for self-energy generation 

                                                      
12 WALTER, A.C.S. 9LDELOLGDGH�H�SHUVSHFWLYDV�GD�FR�JHUDomR�H�JHUDomR�WHUPHOpWULFD�QR�VHWRU�VXFUR�DOFRROHLUR, 
1994. Thesis (Doctorate). UNICAMP, Campinas. 
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purposes, it is done in such a manner that no surplus electric energy is available for sale, and no sugar 
company has ventured in the electricity market until the recent years. 
 
Similar project activities have been implemented by leading companies in this industry, mainly after Vale 
do Rosário started to implement its project that clearly served as a sector benchmark. However, these are 
few examples in a universe of about 320 sugar mills. Currently, other similar project activities under 
implementation are, for example, Cia Energética Santa Elisa, Moema, Equipav, Nova América. All 
together similar projects in the sugar industry in Brazil are restricted to approximately 10% of the sugar 
industry, since the other 90% are still burning their bagasse for on-site use only in the old-fashioned 
inefficient way. That clearly shows that just a small part of this sector is willing to invest in cogeneration 
projects. Moreover, majority of similar projects currently being implemented are carried out as CDM 
project activities. So far, Econergy Brasil has reported at least 26 CDM bagasse cogeneration projects in 
Brazil. 
 
6XE�VWHS�� E��' LVFXVV�DQ\ �VLP LODU�RSWLRQV�WKDW�DUH�RFFXUULQJ�
�
This project activity type is not considered as a widely spread activity in Brazil as only a small portion of 
the existing sugar mills in the country actually produce electricity for sale purposes. Also, most of the 
existing similar activities are being developed as CDM project activities.  
 
6WHS�� ��,P SDFW�RI�&' 0 �UHJLVWUDWLRQ�
�
The impact of registration of this CDM project activity will contribute to overcoming all the barriers 
described in this Tool: technological, institutional and political, economic and investment and cultural 
barriers by bringing more solidity to the investment itself and, therefore, fostering and supporting the 
project owners'  breakthrough decision to expand  their business model. In this way, the project activity is 
already engaged in a deal to sell its expected CERs. 
 
Notwithstanding, the benefits and incentives mentioned in the text of the Tool for demonstration and 
assessment of additionality, published by the CDM-EB, will be experienced by the project activities such 
as: the project will achieve the aim of anthropogenic GHG reductions; financial benefit of the revenue 
obtained by selling CERs will bring more robustness to the project' s financial situation; and its likely to 
attract new players and new technology (there are companies currently developing new type of boilers ± 
extra-efficient ± and the purchase of such equipment is to be fostered by the CER sales revenue) and 
reducing the investor' s risk. 
 
�
%�� �� ' HVFULSWLRQ� RI� KRZ� WKH� GHILQLWLRQ� RI� WKH� SURMHFW� ERXQGDU\ � UHODWHG� WR� WKH� EDVHOLQH�
P HWKRGRORJ\ �VHOHFWHG�LV�DSSOLHG�WR�WKH�SURMHFW�DFWLYLW\ ��
 
The definition of the project boundary related to the baseline methodology is applied to the project 
activity in the following way: 
 
%DVHOLQH�HQHUJ\ �JULG��for AMBCP, the South-Southeast and Midwest subsystem of the Brazilian grid is 
considered as a boundary, since it is the system to which Alta Mogiana is connected and therefore 
receives all the bagasse-based produced electricity. 
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%DJDVVH� FRJHQHUDWLRQ� SODQW�� the bagasse cogeneration plant considered as boundary comprises the 
whole site where the cogeneration facility is located. 

�
%�� �� ' HWDLOV�RI� EDVHOLQH�LQIRUP DWLRQ��LQFOXGLQJ�WKH�GDWH�RI�FRP SOHWLRQ�RI�WKH�EDVHOLQH�VWXG\ �
DQG�WKH�QDP H�RI�SHUVRQ��V��HQWLW\ ��LHV��GHWHUP LQLQJ�WKH�EDVHOLQH��
 

1. Date of completing the final draft of this baseline section 

20/01/2005. 

2. Name of person/entity determining the baseline 

ECONERGY BRASIL (Contact Information in Annex 1), which is participant in this project, is 
responsible for the technical services related to GHG emission reductions, and is therefore, in behalf 
of Alta Mogiana, the developer of this document, and all its contents. 

�
6( &7,2 1 �&��� ' XUDWLRQ�RI�WKH�SURMHFW�DFWLYLW\ ���&UHGLWLQJ�SHULRG��
�
&�� � ' XUDWLRQ�RI�WKH�SURMHFW�DFWLYLW\ � �
�
� &�� �� �� 6WDUWLQJ�GDWH�RI�WKH�SURMHFW�DFWLYLW\ ���
 
06/05/2002. 
 
� &�� �� �� ( [ SHFWHG�RSHUDWLRQDO�OLIHWLP H�RI�WKH�SURMHFW�DFWLYLW\ ��
 
25y-0m.13 
 
&�� � &KRLFH�RI�WKH�FUHGLWLQJ�SHULRG�DQG�UHODWHG�LQIRUP DWLRQ���
�
� &�� �� �� 5 HQHZDEOH�FUHGLWLQJ�SHULRG�
�
� � &�� �� �� ��  6WDUWLQJ�GDWH�RI�WKH�ILUVW�FUHGLWLQJ�SHULRG���
 
06/05/2002. 
 
� � &�� �� �� ��� / HQJWK�RI�WKH�ILUVW�FUHGLWLQJ�SHULRG��
 
7y-0m 
 

                                                      
13 Specialists from the Brazilian National Agency of Electric Power (ANEEL - $JrQFLD� 1DFLRQDO� GH� ( QHUJLD�
( OpWULFD) suggest using 25 years of lifetime for steam turbines, combustion turbines, combined cycle turbines and 
nuclear power plants, according to Bosi, 2000, p. 29. 
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� &�� �� �� ) L[ HG�FUHGLWLQJ�SHULRG���
 
� � &�� �� �� ��� 6WDUWLQJ�GDWH��
 
NA 
 
� � &�� �� �� ��� / HQJWK���
 
NA 
�
6( &7,2 1 �' ��$ SSOLFDWLRQ�RI�D�P RQLWRULQJ�P HWKRGRORJ\ �DQG�SODQ�
�
' �� �� 1 DP H�DQG�UHIHUHQFH�RI�DSSURYHG�P RQLWRULQJ�P HWKRGRORJ\ �DSSOLHG�WR�WKH�SURMHFW�DFWLYLW\ ���
 
Approved monitoring methodology AM0015: ªBagasse-based cogeneration connected to an electricity gridº  
 
�
' �� �� - XVWLILFDWLRQ� RI� WKH� FKRLFH� RI� WKH� P HWKRGRORJ\ � DQG� ZK\ � LW� LV� DSSOLFDEOH� WR� WKH� SURMHFW�
DFWLYLW\ : �
 
The monitoring methodology was designed to be applied to the Vale do Rosario CDM Project. Due to 
the great similarity of the project, the same methodology was chosen in order to monitor the emissions 
reduction due to AMBCP. 
 
The methodology considers monitoring emissions reductions generated from cogeneration projects with 
sugarcane bagasse. The energy produced by the project could be electricity exported to a grid-connected 
system and/or energy used to substitute fossil fuel off-grid connected. And that is exactly the case with 
AMBCP: the project exploits a by-product from the sugarcane milling process (bagasse) to produce and 
commercialize renewable electricity connected to a regional Brazilian grid. The methodology is therefore 
fully applicable to AMBCP, and justification for choosing it. 
 
Therefore, besides being a methodology to be used in conjunct ion with the approved basel ine 
methodology AM0015 (‘‘Bagasse-based cogenerat ion connected to an elect r ici ty gr id’’), the 
same applicabi l i ty condit ions are descr ibed and just i fied in i tem B1.1 of this document . 
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� ' �� ��� ���2 SWLRQ�� � �0 RQLWRULQJ�RI�WKH�HP LVVLRQV�LQ�WKH�SURMHFW�VFHQDULR�DQG�WKH�EDVHOLQH�VFHQDULR��
 
There is no project emission to be considered in this project activity. 
�
� � ' �� �� �� �� ' DWD�WR�EH�FROOHFWHG�LQ�RUGHU�WR�P RQLWRU�HP LVVLRQV�IURP �WKH�SURMHFW�DFWLYLW\ ��DQG�KRZ�WKLV�GDWD�ZLOO�EH�DUFKLYHG��
 
ID number 
�3OHDVH� XVH�
QXPEHUV� WR�
HDVH� FURVV�
UHIHUHQFLQJ�
WR�' �� ��

Data 
variable  

Source of 
data  

Data 
unit 
 

Measured (m), 
calculated (c) 
or estimated (e) 
 

Recording  
frequency 

Proportion 
of data to 
be 
monitored 

How will the 
data be 
archived? 
(electronic/ 
paper) 

Comment 

         
 
� � ' �� �� �� ���' HVFULSWLRQ�RI�IRUP XODH�XVHG�WR�HVWLP DWH�SURMHFW�HP LVVLRQV��IRU�HDFK�JDV��VRXUFH��IRUP XODH�DOJRULWKP ��HP LVVLRQV�XQLWV�RI�&2 ��
HTX���
 
NA 
 
� � ' �� �� �� ��  5 HOHYDQW�GDWD�QHFHVVDU\ �IRU�GHWHUP LQLQJ�WKH�EDVHOLQH�RI�DQWKURSRJHQLF�HP LVVLRQV�E\ �VRXUFHV�RI�* + * V�ZLWKLQ�WKH�SURMHFW�
ERXQGDU\ �DQG�KRZ�VXFK�GDWD�ZLOO�EH�FROOHFWHG�DQG�DUFKLYHG�� �
�
ID number 
�3OHDVH� XVH�
QXPEHUV� WR�
HDVH� FURVV�
UHIHUHQFLQJ�
WR� WDEOH�
' �� � �

Data variable  Source of data  Data 
unit 

Meas
ured 
(m), 
calcu
lated 
(c),  
estim
ated 
(e),  

Recording 
frequency 

Proportion 
of data to 
be 
monitored 

How will the data 
be archived? 
(electronic/ paper) 

Comment 
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1. EGy Electr icity 
supplied to the 
gr id by the 
Project . 

Readings of the 
energy meter ing 
connected to the 
gr id and Receipt  of 
Sales. 

MWh 0 � Monthly � � � � � Elect ronic and 
paper �

Double check by receipt  of sales. 

2. EF\  CO2 emission 
factor  of the 
Gr id. 

Calculated  tCO2e/
MWh 

&� At the 
validation 
and 
baseline 
renewal 

� � � Elect ronic and 
paper �

These values are to be recalculated at 
the time of each baseline renovation�

3. EFOM,y CO2 Operat ing 
Margin 
emission factor  
of the gr id. 

This value uses data 
obtained in the 
International Energy 
Agency (IEA), Report 
from October 2002 
called: ³ 5RDG�7HVWLQJ�
%DVHOLQHV� IRU�
* UHHQKRXVH� * DV�
0 LWLJDWLRQ� 3URMHFWV� LQ�
WKH� ( OHFWULF� 3RZHU�
6HFWRÚ ��

tCO2e/
MWh�

&� At the 
validation 
and 
baseline 
renewal�

� � � Elect ronic and 
paper �

These values are to be recalculated at 
the time of each baseline renovation�

4. EFBM,y CO2 Bui ld 
Margin 
emission factor  
of the Gr id.�

This value is obtained 
in the International 
Energy Agency (IEA) 
Report (Report) from 
October 2002 called: 
³ 5RDG�7HVWLQJ�
%DVHOLQHV� IRU�
* UHHQKRXVH� * DV�
0 LWLJDWLRQ� 3URMHFWV� LQ�
WKH� ( OHFWULF� 3RZHU�
6HFWRÚ ��

tCO2e/
MWh�

&� At the 
validation 
and 
baseline 
renewal�

� � � Elect ronic and 
paper �

These values are to be recalculated at 
the time of each baseline renovation�
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10. y Fract ion of t ime 
dur ing 
which low-cost / 
must-run 
sources are on 
the margin.�

These values were 
calculated using data 
from the ONS 
(Operador Nacional do 
Sistema, 1DWLRQDO�
6\ VWHP�2 SHUDWRU)�

index &� At the 
validation 
and 
baseline 
renewal�

� � � Elect ronic and 
paper �

These values are to be recalculated at 
the time of each baseline renovation�

�
 
� � ' �� �� �� �� � ' HVFULSWLRQ�RI� IRUP XODH�XVHG�WR�HVWLP DWH�EDVHOLQH�HP LVVLRQV��IRU�HDFK�JDV��VRXUFH�� IRUP XODH�DOJRULWKP ��HP LVVLRQV�XQLWV�RI�
&2 ��HTX�� 
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+
= (tCO2e/GWh) 

BEelectricity,y = EFelectricity . EGy 

Fi,j(or  m),y I s the amount of fuel i  (in a mass or  volume unit ) consumed by relevant  
power  sources j in year(s) y 

j ,m Refers to the power  sources del iver ing electr ici ty to the gr id, not  including 
low-operat ing cost  and must-run power  plants, and including impor ts4 from the 
gr id 

COEFi,j(or  m) y I s the CO2 emission coefficient  of fuel  i  (tCO2 / mass or  volume unit  
of the fuel), taking intoaccount the carbon content  of the fuels used by relevant  
power  sources j (or  m) and the percent  oxidat ion of the fuel in year(s) y, a 

GENj(or  m),y I s the elect r ici ty (MWh) delivered to the gr id by source j  (or  m) 

"#%
$

&

$'

(
)

*

'

*

(
+

,

+ Are the baseline emissions due to displacement of electricity during the year y in tons of CO2 

#

-
+ Is the net quantity of electricity generated in the bagasse-based cogeneration plant due to the project 

activity during the year y in MWh, and 

# .

$

&

$'

(
)

*

'

*

(
+

,

+ Is the CO2 baseline emission factor for the electricity. 

 

 
 
� ' ��� �� ���2 SWLRQ�� � ��' LUHFW�P RQLWRULQJ�RI�HP LVVLRQ�UHGXFWLRQV�IURP �WKH�SURMHFW�DFWLYLW\ ��YDOXHV�VKRXOG�EH�FRQVLVWHQW�ZLWK�WKRVH�LQ�VHFWLRQ�( � � 
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� � ' �� �� �� ��' DWD�WR�EH�FROOHFWHG�LQ�RUGHU�WR�P RQLWRU�HP LVVLRQV�IURP �WKH�SURMHFW�DFWLYLW\ ��DQG�KRZ�WKLV�GDWD�ZLOO�EH�DUFKLYHG��
�
ID number 
�3OHDVH�XVH�
QXPEHUV�WR�
HDVH�FURVV�
UHIHUHQFLQJ�

WR�WDEOH�
' �� � �

Data 
variable  

Source of 
data  

Data 
unit 

Measured (m), 
calculated (c),  
estimated (e),  

Recording 
frequency 

Proportion 
of data to 

be 
monitored 

How will the data 
be archived? 
(electronic/ 

paper) 

Comment 

� � � � � � � � �
� � � � � � � � �

 
� � ' �� �� �� �� � ' HVFULSWLRQ�RI� IRUP XODH�XVHG�WR�FDOFXODWH�SURMHFW�HP LVVLRQV� � IRU�HDFK�JDV��VRXUFH�� IRUP XODH�DOJRULWKP ��HP LVVLRQV�XQLWV�RI�
&2 /�HTX��� �
 
NA 
 



35 2 - ( &7�' ( 6,* 1 �' 2 &8 0 ( 1 7�) 2 5 0 ��&' 0 �3 ' ' � �� �9HUVLRQ�� �  
 
&' 0 �±�( [ HFXWLYH�%RDUG    page 25�
 
 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

� ' �� �� ���7UHDWP HQW�RI�OHDNDJH�LQ�WKH�P RQLWRULQJ�SODQ���
�
� � ' �� �� �� �� � , I� DSSOLFDEOH��SOHDVH� GHVFULEH� WKH�GDWD� DQG� LQIRUP DWLRQ� WKDW�ZLOO� EH� FROOHFWHG�LQ�RUGHU�WR�P RQLWRU�OHDNDJH�HIIHFWV�RI�WKH�
SURMHFW�DFWLYLW\ �
ID number 
�3OHDVH�XVH�
QXPEHUV� WR�
HDVH� FURVV�
UHIHUHQFLQJ�
WR� WDEOH�
' �� �  

Data 
variable 
 

Source of 
data  Data 

unit 

Measured (m), 
calculated (c) 
or estimated (e)  

Recording  
frequency 

Proportion 
of data to 
be 
monitored 

How will the data 
be archived? 
(electronic/ 
paper) 

Comment 

� � � � � � � � �
� � � � � � � � �
 
� � ' �� �� �� ���' HVFULSWLRQ�RI�IRUP XODH�XVHG�WR�HVWLP DWH�OHDNDJH��IRU�HDFK�JDV��VRXUFH��IRUP XODH�DOJRULWKP ��HP LVVLRQV�XQLWV�RI�&2 /�HTX���
�
 
NA 
 
� ' �� �� �� � ' HVFULSWLRQ� RI� IRUP XODH� XVHG� WR� HVWLP DWH� HP LVVLRQ� UHGXFWLRQV� IRU� WKH� SURMHFW� DFWLYLW\ � �IRU� HDFK� JDV�� VRXUFH�� IRUP XODH�DOJRULWKP ��
HP LVVLRQV�XQLWV�RI�&2 /�HTX�� 
 

ERy = BEthermal, y + BEelectricity, y ± PEy - Ly 
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ERy:  are the emissions reductions of the project activity during the year y in 
tons of CO2 

BEelectricity,y:  Are the baseline emissions due to displacement of electricity during 
the year y in tons of CO2 

BEthermal,y:  Are the baseline emissions due to displacement of thermal energy 
during the year y in tons of CO2 

PEy:  Are the project emissions during the year y in tons of CO2. 

Ly:  Are the leakage emissions during the year y in tons of CO2. 
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�
�
' �� �  4 XDOLW\ �FRQWURO��4 &��DQG�TXDOLW\ �DVVXUDQFH��4 $ � �SURFHGXUHV�DUH�EHLQJ�XQGHUWDNHQ�IRU�GDWD�P RQLWRUHG 
 
Data 
�,QGLFDWH� WDEOH� DQG�
,' �QXPEHU�H�J��� �� � �� �
� �� �� 

Uncertainty level of data 
(High/Medium/Low) 

Explain QA/QC procedures planned for these data, or why such procedures are not necessary.�

� � / RZ� These data wi l l  be di rect ly used for  calculat ion of emission reduct ions. Sales record and other  
records are used to ensure the consistency.�

� � / RZ� Data does not need to be monitored 
� � / RZ� Data does not need to be monitored�
� � / RZ� Data does not need to be monitored�
� � � / RZ� Data does not need to be monitored�
�
�
' �� � 3OHDVH�GHVFULEH�WKH�RSHUDWLRQDO�DQG�P DQDJHP HQW�VWUXFWXUH�WKDW�WKH�SURMHFW�RSHUDWRU�ZLOO�LP SOHP HQW�LQ�RUGHU�WR�P RQLWRU�HP LVVLRQ�UHGXFWLRQV�
DQG�DQ\ �OHDNDJH�HIIHFWV��JHQHUDWHG�E\ �WKH�SURMHFW�DFWLYLW\ �

 
The structure for monitoring this project activity will basically consist of registering the amount of energy sold to the grid (EGy). There are two operations 
that the project operators must perform in order to ensure data consistency, despite the fact that this will actually consist of the monitoring of one single 
variable. 

 
1. The monthly readings of the calibrated meter equipment must be recorded in an electronic spreadsheet 
2. Sales receipt must be archived for double checking the data. In case of inconsistency, these are the data to be used. 

 
Moreover, according to the law, the metering equipment shall be periodically calibrated to comply with the regulations for independent power producers 
connected to the regional grid. 
 
' �� � 1 DP H�RI�SHUVRQ�HQWLW\ �GHWHUP LQLQJ�WKH�P RQLWRULQJ�P HWKRGRORJ\ � �

 
ECONERGY BRASIL (Contact information in Annex 1), which is a participant in this project, is responsible for the technical services related to GHG 
emission reductions, and is therefore, on behalf of Alta Mogiana, the developer of this document, and all its contents. 
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�
6( &7,2 1 �( ��� ( VWLP DWLRQ�RI�* + * �HP LVVLRQV�E\ �VRXUFHV�
�
( �� �� ( VWLP DWH�RI�* + * �HP LVVLRQV�E\ �VRXUFHV� �
 
This project  act ivi ty does not  burn any addit ional quant i ty of fossi l  fuel due to the project  
implementat ion. Therefore, the var iable PEy, presented in the methodology, does not  need to be 
moni tored. 
 
Thus,  PEy = 0 �
 
( �� � ( VWLP DWHG�OHDNDJH�   
 
This project  act ivi ty did not  sel l  bagasse pr ior  to i ts implementat ion. 
 
Thus, / C  ��  
 
 
( �� �� 7KH�VXP �RI�( �� �DQG�( �� �UHSUHVHQWLQJ�WKH�SURMHFW�DFWLYLW\ �HP LVVLRQV� 
 
/ C �� �3( C � �� �
 
( �� � ( VWLP DWHG�DQWKURSRJHQLF�HP LVVLRQV�E\ �VRXUFHV�RI�JUHHQKRXVH�JDVHV�RI�WKH�EDVHOLQH��
 
The baseline methodology considers the determination of the emissions factor for the grid to which the 
project activity is connected as the core data to be determined in the baseline scenario. In Brazil, there 
are two main grids (South-Southeast-Midwest and North-Northeast), therefore the South-Southeast and 
Midwest Grid is the relevant one for this project. 
 
The method that will be chosen to calculate the Operating Margin (OM) for the electricity baseline 
emission factor is the option (b) 6LPSOH� $GMXVWHG� 2 0 �� since the preferable choice (c) ' LVSDWFK� ' DWD�
$QDO\ VLV�2 0  would face the barrier of data availability in Brazil. 
 
The International Energy Agency (IEA), in a report (Report) from October 200214, published the results 
from a study carried out in Brazil by Prof. Roberto Schaeffer and Andr�  Felipe Simões, of the Energy 
Planning Program, COPPE, at the Federal University of Rio de Janeiro. The experts compiled data on 
1.479 plants, in operation (1.174) or under construction (305) as of July 3, 2002. The results presented 
the emissions factor for the entire Brazilian grid (both subsystems North-Northeast and South-Southeast), 
based on the research on the plants mentioned above. The summary of the results obtained for the South-
Southeast and Mid-West grid (relevant for the project activity) are shown in Table 2. 
 
The study being the most recent data available, the data available from the IEA study is used herein. 
 
�
�

                                                      
14 Bosi & Laurence, 2002. 
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�
6LP SOH�$ GMXVWHG�2 SHUDWLQJ�0 DUJLQ�( P LVVLRQ�) DFWRU�&DOFXODWLRQ�
 
According to the methodology, the project is to determine the Simple Adjusted OM Emission Factor 
(EFOM, simple adjusted, y). Therefore, the following equation is to be solved: 
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The Report supplies then the emission factor for the non-low-cost/must-run power plants, and it is 
assumed in this document that all the low-cost/must-run plants produce zero net emissions, therefore: 
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As this is the most recent data available, the average emission factor for the non-low-cost/must-run 
power plants is considered as equal to 719 tCO2ee/GWh. 
 
) ROORZLQJ�WKH�PHWKRGRORJ\ ��ORDG�GXUDWLRQ�FXUYHV�PXVW�EH�GUDZQ�LQ�RUGHU�WR�JHW� y. With the most recent 
data gathered from ONS (Operador Nacional do Sistema ± 1DWLRQDO�2 SHUDWRU�RI�WKH�6\ VWHP�, curves from 
2001 to 2003 were drawn and are shown in the BASELINE DATA section. 
 
7KH�YDOXH�IRU�ODPEGDV�DUH� 2001 = 0,457;  2002 �� �� � � �DQG�� 2003 = 0,582. Therefore: 
 

2,3380.
3

0,582)0,550(0,457 
   .719

3
0,582)0,550(0,457 

1 EF adjusted simple,OM =
++

+úû

ù
êë

é ++
-=  

 
%XLOG�0 DUJLQ�( P LVVLRQ�) DFWRU�&DOFXODWLRQ�
 
The Projects Participants opt for 2 SWLRQ�� �presented in the AM0015, to calculate the EFBM in an H[ �DQWH 
basis, and this value will be taken from the Report. Thus, the emission factor can be calculated, as the 
combined margin (CM), considering the build margin in Table 2. 
 

453
2

5692,338
2

=
+

=
+

=
]_^

`
^

abdc bNeNf g h edh f

()()
()  tCO2e/GWh  

 
The baseline emission would be then proportional to the electricity delivered to the grid throughout the 
project' s lifetime. Basel ine emissions due to displacement  of elect r ici ty are calculated by 
mult iplying the electr ici ty basel ine emissions factor  (EFelectr ici ty,y) with the elect r ici ty generat ion 
of the project  act ivi ty. 
 
BEelectricity,y = EFelectricity . EGy 
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Therefore, for the first crediting period, the Emissions Reduction (or the baseline emissions) 
will be calculated as follows: 
 
%( i j iNkdl m n kdn l oqp o  �� �� � � �W&2 r �0 : K���( * o    (in tCO2e) 
 
 
( �� �  ' LIIHUHQFH� EHWZHHQ� ( �� � DQG� ( �� � UHSUHVHQWLQJ� WKH� HP LVVLRQ� UHGXFWLRQV� RI� WKH� SURMHFW�
DFWLYLW\ � �
 
The emissions reduction of this project activity is  
 
%( i j iNkdl m n kdn l oqp o �±��/ o �� �3( o � �= 0,453 tCO2/MWh . EGy ± 0 �%( i j iNkdl mdn k n l oqp o  = � �� � � �W&2 r �0 : K���( * o �
 
( �� �  7DEOH�SURYLGLQJ�YDOXHV�REWDLQHG�ZKHQ�DSSO\ LQJ�IRUP XODH�DERYH� 
 

s t uwv x y{zq|%}

u•~8€

•q‚q‚q• x y{zq|%}

uƒ•q€

•q‚q‚q„ x y{zq|%}

uƒ„q€

•q‚q‚%… x y{zq|%}

uƒ„q€

•q‚q‚q† •q‚q‚q‡ •q‚q‚qˆ •q‚q‚q‰ ŠR‹
t

|_Œ8••Ž{•{}

‘ ’8“N” •%– – —L˜š™{•%›%•8œ%• ” ž8Ÿq {¡

37,5 37,5 37,5 37,5 37,5 37,5 37,5
¢_– —8œN” £ • œ•—%’%—%£ ¤%ž¥” ¦š§%—•“L¦w– ˜•” ¦

™©¨«ªq¬8Ÿq {¡®­L¯ ž8—8•%£ 28.948 41.708 40.907 48.960 48.960 48.960 48.960
°«•L“8—%– • ’%—•—%±²• “L“%• ¦w’•³ •8œN” ¦w£

” ™µ´T¶8—N¯  µ¡·­ 0,453 0,453 0,453 0,453 0,453 0,453 0,453
¸w¦8” •%–d™µ´©¹ —%±²• “L“%• ¦w’8“²£ —8˜wº%œN” • ¦w’8“8Ÿ

” ™{´T¶8—N¯ žL—8•%£ 13.113 18.894 18.531 57.283 57.283 57.283 57.283 »R¼R½µ¾ ¿R¼RÀ

$ OWD�0 RJLDQD�%DJDVVH�&RJHQHUDWLRQ�3URMHFW�

( OHFWULFLW\ �SURGXFHG�XQWLO�� � � � ��' DWD�IRU�� � � � �DQG�RQ�DUH�HVWLP DWHV�
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6( &7,2 1 �) ��� ( QYLURQP HQWDO�LP SDFWV�
 
) �� � ' RFXP HQWDWLRQ� RQ� WKH� DQDO\ VLV� RI� WKH� HQYLURQP HQWDO� LP SDFWV�� LQFOXGLQJ� WUDQVERXQGDU\ �
LP SDFWV�  
 
The possible environmental impacts are to be analyzed by the State Secretary of Environment (Secretaria 
de Estado do Meio Ambiente) through the CETESB (Companhia de Tecnologia de Saneamento 
Ambiental) department.  
 
DAIA is the department within the secretary of environment responsible for analyzing environmental 
impacts arising from a project. After receiving and analyzing the documentation on the project, DAIA 
forwarded it to CETESB, who also analyzed the project, for issuing the working license later. 
 
There will be no transboundary impacts resulting from AMBCP. All the relevant impacts occur within 
Brazilian borders and have been mitigated to comply with the environmental requirements for project' s 
implementation. 
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) �� �� , I�HQYLURQP HQWDO�LP SDFWV�DUH�FRQVLGHUHG�VLJQLILFDQW�E\ �WKH�SURMHFW�SDUWLFLSDQWV�RU�WKH�KRVW�
3DUW\ ��SOHDVH�SURYLGH�FRQFOXVLRQV�DQG�DOO�UHIHUHQFHV�WR�VXSSRUW�GRFXP HQWDWLRQ�RI�DQ�HQYLURQP HQWDO�
LP SDFW�DVVHVVP HQW�XQGHUWDNHQ�LQ�DFFRUGDQFH�ZLWK�WKH�SURFHGXUHV�DV�UHTXLUHG�E\ �WKH�KRVW�3DUW\ ��
 
 
The impacts from AMBCP are not considered significant. They arise from activities (cane crushing and 
bagasse burning) that were already in place before the project. 
 
The secretary of environment and CETESB already analysed the most relevant impacts from the project 
activity through the RAP (Preliminar Environmental Report), and the issuance of the working license 
attests Alta Mogiana' s compliance with the environmental legislation and environmental responsibility. 
 
 
6( &7,2 1 �* ��� 6WDNHKROGHUV¶�FRP P HQWV�
 
 
* �� � %ULHI�GHVFULSWLRQ�KRZ�FRP P HQWV�E\ �ORFDO�VWDNHKROGHUV�KDYH�EHHQ�LQYLWHG�DQG�FRP SLOHG� 
 
Invitations for comments by local stakeholders are required by the Brazilian Designated National 
Authority as part of the procedures for analysing CDM projects and issuing letters of approval. This 
procedure has been followed by Alta Mogiana to take its GHG mitigation initiative to the public. 
 
Alta Mogiana took to the public the initiative of expanding its cogeneration facilities in order to supply 
electricity to the grid. The company published an announcement in a regional newspaper, called ) ROKD�GD�
$OWD�0 RJLDQD. In the announcement, Alta Mogiana declared it had required the installation license for 
AMBCP and advised the public that the process was open to receive comments within a month from the 
25th of May 2002, when the message was published. No comments were received. One can assume then 
that local stakeholders do not disagree with the implementation of the project, once it follows regulatory 
measures to protect the environment and mitigate any impacts from the activity. 
 
Also, as a requirement of the Brazilian Interministral Commission on Global Climate Change, the 
Brazilian DNA, Alta Mogiana invited several organizations and institutions to comment the CDM project 
being developed. Letters15 were sent to the following recipients: 
 

- Prefeitura do Município de S� o Joaquim da Barra ± SP / 0 XQLFLSDO� $GPLQLVWUDWLRQ� RI� 6mR�
-RDTXLP�GD�%DUUD���63 

- Câmara dos Vereadores de S� o Joaquim da Barra ± SP / 0 XQLFLSDO�/ HJLVODWLRQ�&KDPEHU�RI�6mR�
-RDTXLP�GD�%DUUD�±63 

- Minist� rio Público / 3XEOLF�0 LQLVWU\  

- Secretaria do Meio Ambiente / ( QYLURQPHQW�6HFUHWDU\  

- Lions Clube de S� o Joaquim da Barra ± SP / / LRQV�&OXE�RI�6mR�-RDTXLP�GD�%DUUD ��63 

                                                      
15 The copies of these invitations are available from the Project participants. 
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- Fórum Brasileiro de ONGs e Movimentos Sociais para o Desenvolvimento do Meio Ambiente / 
%UD]LOLDQ�1* 2 �) yUXP�DQG�6RFLDO�0 RYHPHQWV�IRU�WKH�' HYHORSPHQW�DQG�( QYLURQPHQW� 

 
These letters have already been sent, and no replies were received from any of the stakeholders 
considered. 
 
* �� � 6XP P DU\ �RI�WKH�FRP P HQWV�UHFHLYHG� 
 
Alta Mogiana received no stakeholder comments. 
 
* �� � 5 HSRUW�RQ�KRZ�GXH�DFFRXQW�ZDV�WDNHQ�RI�DQ\ �FRP P HQWV�UHFHLYHG� 
 
Since no comments were received, Alta Mogiana proceeded with the project as initially planned. 
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&2 1 7$ &7�,1 ) 2 5 0 $ 7,2 1 �2 1 �3$ 5 7,&,3$ 1 76�,1 �7+ ( �35 2 - ( &7�$ &7,9 ,7< �

�

� �� �3URMHFW�' HYHORSHU�5 HVSRQVLEOH�IRU�WKH�&' 0 �3URMHFW�$ FWLYLW\ �

 
 
Organization: Econergy Brasil Ltda. 
Street/P.O.Box: Rua Pará, 76 cj 41 
Building: Higienópolis Office Center 
City: S� o Paulo  
State/Region: SP 
Postfix/ZIP: 01243-020 
Country: Brazil 
Telephone: + 55 (11) 3219-0068 
FAX: +55 (11) 3219-0693 
E-Mail: - 
URL: http://www.econergy.com.br 
Represented by:   
Title: Mr. 
Salutation:  
Last Name: Diniz Junqueira 
Middle Name: Schunn 
First Name: Marcelo 
Department:  - 
Mobile: +55 (11) 8263-3017 
Direct FAX: Same above 
Direct tel: + 55 (11) 3219-0068 ext 25 and/or mobile 
Personal E-Mail: junqueira@econergy.com.br 
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� �� �3URMHFW�$ FWLYLW\ �+ RVW�&RP SDQ\ �

 
 
Organization: Usina Alta Mogiana S/A ± A� úcar e Álcool 
Street/P.O.Box:  
Building: Fazenda Santana 
City: S� o Joaquim da Barra 
State/Region: SP 
Postfix/ZIP: 14600-000 
Country: Brazil 
Telephone: +55 (16) 3810 1000 
FAX: +55 (16) 3810 1044 
E-Mail:  
URL:  
Represented by:  Represented by: 
Title: Mr. 
Salutation:  
Last Name: Figueiredo 
Middle Name: Junqueira 
First Name: Luiz Eduardo 
Department: Administration 
Mobile:  
Direct FAX: +55 (16) 3810 1044 
Direct tel: +55 (16) 3810 1000 
Personal E-Mail: diretoradm@altamogiana.com.br 

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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� �� �$ QQH[ �, �3DUWLFLSDQW�

Organization: Prototype Carbon Fund 
Street/P.O.Box: 1818 H St., NW 
Building: IBRD Main Complex 
City: Washington 
State/Region: District of Colombia 
Postfix/ZIP: 20433 
Country: United States 
Telephone: +1-202-473 6010 
FAX: +1-202-522 7432 
E-Mail: Knewcombe@worldbank.org 
URL: www.carbonfinance.org 
Represented by:   
Title: Senior Manager  
Salutation: Mr. 
Last Name: Newcombe 
Middle Name: J. 
First Name: Kenneth 
Department: Carbon Finance Business 
Mobile: - 
Direct FAX: +1-202-522 7432 
Direct tel: +1-202-473 6010 
Personal E-Mail: knewcombe@worldbank.org 
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$ QQH[ �� �

�
,1 ) 2 5 0 $ 7,2 1 �5 ( * $ 5 ' ,1 * �38 %/ ,&�) 8 1 ' ,1 * ��

 
There is no Annex I public funding involved in AMBCP project activity. 
 

$ QQH[ �� �
 

%$ 6( / ,1 ( �,1 ) 2 5 0 $ 7,2 1 �
 
The International Energy Agency (IEA) Report from October 200216, published the results from a study 
carried out in Brazil by Prof. Roberto Schaeffer and Andr�  Felipe Simões, of the Energy Planning 
Program, COPPE, at the Federal University of Rio de Janeiro. The experts compiled data on 1.479 plants, 
in operation (1.174) or under construction (305) as of July 3, 2002. The results presented the emissions 
factor for the entire Brazilian grid (both subsystems North-Northeast and South-Southeast), based on the 
research on the plants mentioned above. The summary of the results obtained for the South-Southeast 
and Mid-West grid (relevant for this project activity) are shown in Table 2 below:�

7DEOH�� � �( P LVVLRQ�IDFWRUV�IRU�WKH�%UD] LOLDQ�6RXWK�6RXWKHDVW
 
 �JULG��

 Baseline Level 
(tCO2/GWh 
weighted average) 

Number of 
Plants/Units 

Total Capacity 
(MW) 

Total Electricity 
Output (GWh) 

Total weighted 
average* 

275 582 85.031 447.081 

Operating margin 
(2 calculations): 

    

(i) OM ± (system 
average minus low 
cost/must run 
resources) 

719 121 28.421 167.808 

(ii) OM ± (system 
average minus a 
share of hydro) 

550 527 39.462 223.541 

Build margin 569 116 28.521 169.750 
Combined margin 
(OM-i) 

644    

Combined margin 
(OM-ii) 

560    

Note: calculation includes plants under construction 
*Total generation mix of the South-Southeastern grid: 61,5% hydro; 27,4% gas; 5,9% coal; 2,9% 
nuclear; 1,7% oil; 0,6% biomass; 0,1% wind. 
**  Actually, it considers South-Southeast and Mid-West Subsystem. 
6RXUFH��%RVL�	 �/ DXUHQFH���� � � � ��

                                                      
16 Bosi & Laurence, 2002. 
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Below the Load Duration Curves obtained with data from ONS (www.ons.org.br) used to calculate the 
lambda factor. 
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�
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�
According to the section D of this document, the only variable that will be monitored in this project 
activity is the quantity of energy exported to the grid, from year 2002 up to the end of the last crediting 
period. Since no leakage nor any off-grid emissions change were identified in this project activity, there 
will be no need to monitor the variables for these cases. The monitoring will occur as follows: 
 
 

) LJXUH�� � �0 RQLWRULQJ�SURFHGXUHV�IRU�$ 0 %&3�

 
 
The quantity of energy exported to the grid will be monitored through the energy invoice emitted by Alta 
Mogiana to CPFL, the energy distributor. The archiving will occur up to two years after the end of the 
crediting period or the last issuance of CERs for this project activity, whatever occurs later. The amount 
of energy will be registered in the spreadsheet "AMBCP.xls", which shall be the instrument for the 
further Verification. 
 
 

Energy Invoice 
emitted by Alta 
Mogiana to CPFL. 

� � � $ UFKLYLQJ (for two 
years after the end of the 
crediting period or the 
last issuance of CERs for 
this project activity, 
whatever occurs later) 

� � � 5 HJLVWHULQJ of the 
amount of energy in 
the spreadsheet 
"AMBCP.xls" 


