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Séo Fernando Biomass Cogeneration Project
Current version: 02
Date: 24/08/2009

A.2. Description of theproject activity :

The S&o Fernando Biomass Cogeneration Projecteesdle operation of a new sugarcane bagasse fired
cogeneration unit at the sugar and ethanol milinblstdo Fernando, located in the municipality of
Dourados, in the Brazilian state of Mato Gross&db

The project developer is Sdo Fernando Acucar edhlctla, belonging to Grupo Bertin (Bertin Group)
a Brazilian holding company that includes seveiffecent activities in its portfolio, such as engrg
generation, biodiesel, food companies, cosmetgjrdustry or infrastructures.

The cogeneration unit is expected to be built duthre next five years and will achieve a top irsthl
capacity generation of 128 MW, through the instadla of three turbo-generators and two boilexs,
follows:

PERIOD SUGARCANE HARVEST AREA TOTAL INSTALLED CAPAC ITY

2009 21,600 Ha 1*48 MW
2010 41,350 Ha 1*48 MW
2011 46,350 Ha 2*48 MW
2012 40,150 Ha 2*48 MW + 1 * 32 MW
2013 50,150 Ha 2*48 MW + 1 * 32 MW

The turbines and generators installed for poweregdion have a top capacity of 128 MW. However,
due to the absence of more bagasse availableriiog find the limitations on the capacity of thelés
for heat generation, the project plant is nevereetgd to reach its top installed capacity of getana

When the project activity finishes its last stageanstruction and the quantity of bagasse avasléd
stoking the boilers reaches its highest value, dbgeneration unit will only be able to achieve a
maximum power capacity of 114 MW per year.

The sugarcane plant will be able to produce botpasiand ethanol products. However, the bad
infrastructures currently existing in the stateéMato Grosso do Sul, with special reference to rcad$
railways, suppose an enormous increase of the afosansportation of the sugar to the retailers, in
comparison with their competence. Therefore, ptgecticipants will have to deal with this extrastm

the sugar production.
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The main purpose of the project activity is to ease the quantity of power generation using the
sugarcane bagasse generated and to export théngsxtra power to the Brazilian grid, the Natibna
Interconnected System of BraZlistema Interligado Nacional do Brasil (SIN).

The project activity intends to make efficient usieresources while minimizing the impact on the
environment, in order to supply Brazil's rising deemd of energy and to improve the supply of eleityric
while contributing to the environmental, social ambnomic sustainability of the country by incregsi
renewable energy’'s share of the whole Braziliangrovonsumption.

Grupo Bertin has always been very concerned alh@uemissions related with its industrial activities
They have already developed several GHG emissi@uct®n projects, such as reforestation,
construction of a recycling plant for all the comjgs of the holding or wastewater treatments in the
slaughterhouses and tanneries. Actually, Bertinavesof the first companies in Brazil which resdrte

the Clean Development Mechanism, through the ptagen in 2005 of two fuel switching projects in
slaughterhouses and tanneries. A small hydro phaett project was also suggested under the CDM
activity in 2007.

S&do Fernando Aclcar e Alcool, as a part of GrupdimBepretends to help in the research of the
sustainable development by promoting activitiest thgree with the social and environmental
responsibilities of the company. The S&o Fernamdeigeration plant is one of these activities.

Environmental benefits

The main purpose of the Sdo Fernando Cogenerat@ad® is to contribute to sustainable development
in Brazil through the effective utilization of bi@ss available for power and heat generation. Toexef
the project helps with the climate change mitigatly generating clean power and by reducing thgilfos
fuel based power generation in the Brazilian ghe, National Interconnected System of Brazil.

The company has developed tReograma Bésico AmbientdEnvironmental Basic Program) which
involves 14 different programs addressed to theufadion of Mato Grosso do Sul and carried out in
order to improve the social and environmental sidmaof the region. These programs include the
following items:

- Vegetation Monitoring - Solid residues management - Workplace risks prevention

- Fauna monitoring - Land erosion processes contrdEnvironmental education

- Monitoring of water quality - Noise monitoring Social communication

- Monitoring of air quality - Degraded areas reaapien - Risks management and emergency
- Land monitoring - Regulation of legal reserves actions

Social benefits

The project will create employment in the region tiee installation, operation and maintenance ef th
sugarcane plant. The whole construction (sugargédaet and cogeneration unit) will generate 1.100
direct and 4.400 indirect employments in its fiysir. The job creation will achieve 1.800 direct an

7.200 indirect employments after 5 year operatwhen the cogeneration unit gets its top power
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generation. Regarding to professional qualificagjdhe S&o Fernando project pays special atteatidn
effort to local community education, believing tithis way contribute to the increase of their own
income. Apart of the employments due to the stitaoginstruction and operation of the plant, ther wi
also be job generation indirectly related with pineject activity, such as research and developiieist

D), production and maintenance of equipment.

The project will also help with the distribution imicome and will increase the municipal tax collect
which means an indirect benefit for the citizenshef region.

Economical benefits

The implementation of the project activity creasesew option to generate revenue through the gale o
electricity and CERs, which ensures a greater @irzrsustainability. The project also promotes tdre
interaction between the sugarcane and the enecggrse

The sugarcane based industry is one of the mosirtant economic sectors in Brazil. The most of the
sugar mills are located in the Central and Sougiores of the country, especially in the state ob S&
Paulo. Only around the 7% of the sugarcane planBrazil are located in the state of Mato Grosso do
Sul. Thus, Sdo Fernando cogeneration project wll vith the economic development and at the same
time will contribute to the energy needs of theaag

As it is a locally sourced fuel, bagasse will irae the reliability of electricity supply by divéysng
sources and reducing fossil fuel dependence.

The S&o Fernando cogeneration unit will increase rthtional grid stability and reliability as well
decreasing the needs for costly investments inygrgiading in the state of Mato Grosso do Sul.

Kindly indicate if the
: : o Party involved
Name of Party involved (*) Private 'and/ or p_up lic entl;[y(les) wishes to be
S project participants (*) . .
((host) indicates a host Party) : considered as project
(as applicable) participant
(Yes/No)
S&o Fernando Agucar e Alcool No
Ltda. (Private Entity)
Brazil (host) — :
Zeroemissions do Brasil Ltda. No
(Private Entity)

(*) In accordance with the CDM modalities and prhoees, at the time of making the CDM-PDD
public at the stage of validation, a Party involvealy or may not have provided its approval. At the
time of requesting registration, the approval by Barty (ies) involved is required.
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\ A.4.  Technical description of the project activity \

\ A.4.1. Location of the project activity. \

Sao Fernando Cogeneration Project is located inntheicipality of Dourados in the state of Mato
Grosso do Sul.

{ ‘*‘z‘“ ;‘{ c i -,.‘

' g,»ﬂ ‘* Santa Catarina
T, Grande
Fi™ do Sul

Ld )

Brazil.

\ A4.1.2. Region/State/Province etc.: \

Mato Grosso do Sul.

| A.4.1.3. City/Town/Community etc.: |

Dourados.



@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFOCE "
vvy

CDM - Executive Board

page 6

A4.1.4. Details of physical location, includinghformation allowing the

The exact address of the plant is km 8, MS-379 ,réachted in municipality of Dourados (Parana
Hydrographical Basin and Dourados river hydrograahbasin).

The exact location of the project is defined udimg following coordinates, given by the technicated
that the Brazilian National Electricity Agency (ARE) considered for the location the cogeneratioi un
of S&o Fernando:

Latitude: 22° 18’ 53” S| Longitude: 54° 55' 57" W

e Type: Energy and Power.

» Sectoral Scope: 1 — Energy industries (renewabi®n-renewable sources).

« Category: Renewable electricity generation for i genergy generation, supply, transmission
and distribution).

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

The predominant technology all around the world denerating megawatt (MW) levels of electricity
from biomass is the steam-Rankine cycle. The pmgdechnology of this project activity will use
biomass as a fuel in the high pressure boiler agid pressure steam will be generated and expamded i
the back pressure turbine, generating power amuanste

The Rankine Cycle is a very common and mature taolgg. It involves boiling pressurized water and
steam generation, expansion of the generated stebatkpressure turbines with power generation, and
condensation of water for recycling.

Most steam cycle plants are located at industitasswhere the waste heat from the steam turlsine i
recovered and used for meeting industrial-process$ heeds. Such Combined Heat and Power (CHP), or
cogeneration, systems provide greater levels ofggnservices per unit of biomass consumed than
systems that generate only power.

Steam turbines are designed as either "back-pefssur "condensing” turbines. CHP applications
typically employ back-pressure turbines, wheregast expands to a pressure that is still substhntial
above ambient pressure. It leaves the turbine atila vapour and is sent to satisfy industrialinhgat
needs, where it condenses back to water. It is plaeimally or fully returned to the boiler. Altertneely,

if process steam demands can be met using onlyrigopoof the available steam, a Condensing
Extraction Steam Turbine (CEST) might be used. Heisign includes the capability for some steam to
be extracted at one or more points along the expapsith for meeting process needs (see figurehelo
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Steam that is not extracted continues to expansuteatmospheric pressures, thereby increasing the
amount of electricity generated per unit of steasmgared to the back-pressure turbine. The non-
extracted steam is converted back to liquid watea condenser that utilizes ambient air and/orld co
water source as the coolant.

Make-up Water

Schematic diagram of a biomass-fired steam Rardioke for cogeneration

More than the technology, the real reasons of ticeess of cogeneration are some appealing economic,
operational and environmental advantages. Cogeoeraystems offer several potential industry and
benefits for the user. Some key financial, operaticand environmental advantages and benefits of
cogeneration have been identified and are sumnahiizéhe following table:

Advantages & Benefits

Financial Operational Environmental

Reduce primary energy cost by| Improve the security of electrica

up to 30% supply Reduce fossil fuel usage

Reduce energy expenses by uff Reduce or eliminate utility

to 20% power purchases Increase energy efficiency

Stabilize the risks associated | Improve the security of heat

. ; oy : Reduce GHG emissions
with rapidly rising energy priceg supply

Provide potential additional - .
Eliminate the need for expensiy

revenues through sales of exce . .

power electrical connection upgrades

Provide electricity, heat and
cooling simultaneously

Advantages and benefits of cogeneration systems
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The project implements the necessary equipmentsdgeneration during three phases, increasing the
production of power, in each one. Based in the al®iplanation, the list of the equipments that bl
installed within the project activity is describleelow:

. Stage | (2009-2010)

Installation of the first boiler, turbine and geaer. The plant will reach a total generation céyauf 48
MW. The characteristics of the equipments are dlewing:

Characteristic Description Unit
Manufacture HPB/Sermate -
Brand HPB -
Model VS-500/1 -
Boiler Steam 250 t/h
Steam Temperature 540 °C
Water Temperature 120 °C
Pressure 100 Bar
Fuel Bagasse -
Efficiency 87 %
Characteristic Description Unit
Manufacture TGM -
Brand TGM -
Model BT 50 -
Turbine Capacity MW 52.35 MW
Capacity KVA 65,437.5 kVA
r.p.m. 5,440 r.p.m.
Pressure 15 Bar
Admission Temperature 530 °C
Characteristic Description Unit
Manufacture WEG -
Brand WEG -
Model SPW 1250 -
Generator Voltage 13.8 kv
Frequency 60 Hz
r.p.m. 1,800 r.p.m.
Capacity MW 48 MW
Capacity KVA 60,000 KVA
Refrigeration Air-water heat exchanger -
Characteristic Description Unit
Substation | Capacity 2 * 30,000/37,500 kVA
Voltage 138 kv
Characteristic Description Unit
Transformer | Capacity 30,000/37,500 kVA
Voltage 138 kv
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The capacity of generation will expand to 96 MWptlgh the installation of a new boiler, generatwi a

turbine, as follows:

Characteristic Description Unit
Manufacture HPB/Sermate -
Brand HPB -
Model VS-500/1 -
Steam 350 t/h
Boiler Steam Temperature 540 °C
Water Temperature 120 °C
Pressure 100 Bar
Fuel Bagasse -
Fuel consumption 123,800 Kg/h
Efficiency 87 %
Characteristic Description Unit
Manufacture TGM -
Brand TGM -
Model BT 50 -
Turbine Capacity MW 52.35 MW
Capacity KVA 65,437.5 kVA
r.p.m. 5440 r.p.m.
Pressure 15 Bar
Admission Temperature 276.67/530 °C/F°
Characteristic Description Unit
Manufacture WEG -
Brand WEG -
Model SPW 1250 -
Generator Voltage 13.8 kV kv
Frequency 60 Hz Hz
r.p.m. 1,800 r.p.m.
Capacity MW 48 MW
Capacity KVA 60,000 KVA
Refrigeration Air/water exchanger -
Characteristic Description Unit
Substation | Capacity 3 *30,000/37,500 kVA
Voltage 138 kv
Characteristic Description Unit
Transformer | Capacity 30,000/37,500 kVA
Voltage 138 kv
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Installation of the last boiler, turbine and generaThe plant will achieve a top capacity of gexten
installed of 128 MW. However, as explained befaegording to the engineering studies carried out
prior to the project implementation in order toatiss the project feasibility, with the bagasse lalsbe
for firing and the limitations on the capacity bktboilers for heat generation, the project plaititrvot

reach a higher power generation capacity than 1% M

Technical characteristics of the new equipmentslésys:

Characteristic Description Unit
Manufacture TGM -
Brand TGM -
Model BT 40 -
Turbine Capacity MW 40 MW
Capacity KVA 47,200 kVA
r.p.m. 6,800 r.p.m.
Pressure 16 Bar
Admission Temperature 276.67/530 °C/F°
Characteristic Description Unit
Manufacture WEG -
Brand WEG -
Model SPW 1,250 -
Generator Voltage 13.8 kV kV
Frequency 60 Hz Hz
r.p.m. 1,800 r.p.m.
Capacity MW 32 MW
Capacity KVA 40,000 KVA
Refrigeration Air/water exchanger -
Characteristic Description Unit
Substation | Capacity 4 * 30,000/37,500 kVA
Voltage 138 kv
Characteristic Description Unit
Transformer | Capacity 30,000/37,500 kVA
Voltage 138 kv

The evolution of the capacity installed during firet five years of the project activity, until theant

reaches the top generation, is detailed in the taélow:

Year Total installed capacity (MW)
2009 48

2010 48

2011 96

2012 128

2013 128
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The crediting period for the project is the renelwatediting period of 7 years. The estimated arhofin
emission reductions appear in the following tallee project will consider the ex-post method for
calculating the emission factor. In other wordg, phoject participants will calculate the projectigsion
reductions using the Brazilian DNA provided datadi@ting margin emission factor & build margin
emission factor) when the verification is completétle emission factor is calculated by the Brauzilia
DNA by using théTool to calculate the emission factor for an elédty system”,version 01.1.

Years Annual estimation of emission reductions (tC¢)
2010 48,708
2011 55,047
2012 96,035
2013 121,426
2014 121,426
2015 121,426
2016 121,426
Total Estimated Emissions ReductiongtCO.e) 685,494
Total number of crediting years 7
Anrlual average over the crediting period of 97 928
estimated reductions(tCO.e) '

Estimated emission reductions for the first creditperiod.

There is no public funding of Annex | parties invadl in the project activity.
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| SECTION B. Application of a baseline and monitorirg methodology |

Baseline methodology approved and consolidated A@MO- version 09: Consolidated baseline
methodology for grid-connected electricity genevatfrom biomass residues”

e “Tool for the demonstration and assessment of amlahitity” ; version 05.2.

* “Tool to calculate the emission factor for an elggity system’ version 01.1.

The project activity pretends to install a new poyant fired with sugarcane bagasse, in order to
generate power in a location where no energy igeatly generated. Therefore, according to
methodology ACMO00G, this is“@reenfield Power Project”.

The project complies with the methodology applitgbconditions:

No other biomass types than biomass residues, fisedein the Methodology ACMO0006 /
version 09, page 2, are used in the project plartt these biomass residues are the predominant
fuel used in the project plant (some fossil fuedy tve co-fired);

The unique fuel used in the project plant is a l@ssnresidue consisting of sugarcane bagasse. The
bagasse used in the S&o Fernando Cogenerationd@laets from the production of alcohol and sugar
carried in the same facility where the projecbisated. Therefore, the project only uses biomasdues

as input.

For projects that use biomass residues from a petido process (e.g. production of sugar or

wood panel boards), the implementation of the mtoghall not result in an increase of the

processing capacity of raw input (e.g. sugar, riogs, etc.) or in other substantial changes (e.g.
product change) in this process;

The sugar and ethanol plant will not increase theirent sugarcane processing capacity because of t

CDM project, but rather due to the recent increaaseproduction and the demand for sugar and ethanol
The supply of ethanol in the Brazilian market i sofficient to meet the rising demand caused ey th

introduction of flex-fuel automobiles that run oaspline, ethanol or a blend of the two.

Moreover, it is expected sugarcane cultivated & $louth regions of Brazil for December 2008 harvest
season to increase compared to the previous amterding to the National Supply Company, CONAB
(Companhia Nacional de Abastecimerdgublic and reliable font belonging to the Blian Ministry of



@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 INFOE
vvy

CDM - Executive Board

page 13

Agriculture). In words of CONAB, sugarcane prodaatin the Central-South region in 2008 will reach
the 502 million tones, which means an increaseb@4% compared with 2067

The biomass residues used by the project fachityilsl not be stored for more than a year.

The percentage of the bagasse used per year togemeration plant is almost the total productibn o
bagasse per year in the sugar and alcohol produlotie. Only around 7% of the total amount of bagas
generated during the harvest season is storedtarr¢éhe production in the next harvest. In arsechis
bagasse is stored from the end of the harvest semsdlovember, until the beginning of the follogin
harvest season, in April, which means for less thgear.

No significant energy quantities, except from tgorsation or mechanical treatment of the
biomass residues, are required to prepare the bgsmasidues for fuel combustion, i.e. projects
that process the biomass residues prior to combung#.g. esterification of waste oils).

The biomass residue for fuel combustion, the bagassthe product of a mechanical operation after
sugarcane’s reception and there is no transpantatimlved of bagasse in this project.

B.3.  Description of the sources and gases includedthe project boundary:

Source Gas Justification / Explanation
Grid electricity CcO, Included | Main emission.sou-r{:e. - _ .
generation CH, Excluded| Excluded for simplification. This is cengative.
N,O Excluded| Excluded for simplification. This is sanvative.
COo, Excluded| The thermal efficiency of the projectrples similar compared
with the thermal efficiency of the reference plaonsidered in
@ | Heat generation baseline scenario.
5 CH, Excluded| Excluded for simplification. This is cengative.
@ N,O Excluded| Excluded for simplification. This is sanvative.
@ CcOo, Excluded| Itis assumed that €@missions from surplus biomass residugs
Uncontrolled burning do not lead to changes of carbon pools in the LUE$Ector.
CH, Excluded| The applicable scenario for this progtivity is B4.
or decay of surplus — — -
biomass residues N,O Excluded Exclgded for simplification. This is canvative. NoFe allso tha
emissions from natural decay of biomass are ndudied in
GHG inventories as anthropogenic sources.
On-site fossil fuel and CO, Excluded| There is no on-site fossil fuel and eleity consumption.
. electricity CH, Excluded| There is no on-site fossil fuel and eleity consumption.
£ | consumption due to | N,O Excluded| There is no on-site fossil fuel and teleity consumption.
5 | the project activity
< | (stationary or mobile)
_qi Off-site (6{0)) Excluded| There is no off-site transportation afrbass residues.
09_ transportation of CH, | Excluded| There is no off-site transportation afrbass residues.
biomass residues N,O Excluded| There is no off-site transportation iohilass residues.
Combustion of C® | Excluded| Itis assumed that €&missions from surplus biomass do not

! Monitoring of the 2008 Brazilian Sugarcane Crop.r@hieport — December 2008\companhamento da Safra Brasileira,
Cana de Acucar, Safra 2008 Terceiro Levantament@mDbro/2008)
www.conab.gov.br/conabweb/download/safra/3cana_aleaa. pdf




@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNRCCC "
=

CDM - Executive Board

page 14

lead to changes of carbon pools in the LULUCF secto
biomass residues for| CH, Excluded| The Clemissions from uncontrolled burning or decay of

electricity and / or biomass residues in the baseline scenario areclotied.
heat generation N,O Excluded| Excluded for simplification. This em@sisource is assumed tp
be small.

(6{0)) Excluded| Itis assumed that €@missions from surplus biomass
residues do not lead to changes of carbon podlein
LULUCF sector.

Storage of biomass | CH, Excluded| Excluded for simplification. Since biormassidues are stored
residues for not longer than one year, this emission soig@ssumed to
be small.

N,O Excluded| Excluded for simplification. This em@ss source is assumed [to
be very small.

(6{0) Excluded| Itis assumed that €@missions from surplus biomass
residues do not lead to changes of carbon podlein

Waste water from LULUCEF sector.
the treatment of CH, Excluded| There is no waste water treatment (pautigler anaerobic
biomass residues conditions.
N,O Excluded| Excluded for simplification. This em@sisource is assumed tp
be small.

The following flow diagram defines which the pragjdoundaries are:

Project Boundaries

Atmosphere

A

COGENERATION
UNIT

A 4

Substation National Grid

A

Turbo
generators

Sugar & Ethanol
production process

1 |

———  High pressure steam
——  Biomass residues (bagasse)
—  Electricity

— CO, emissions
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The cogeneration unit of the project activity cetsiof the following equipments (which technical
characteristics were described in the section AofitBe PDD):

- Two bagasse fired boilers.
- Three turbines.
- Three generators.

B.4. Description of how the baseline scenario isedtified and description of the identified
baseline scenario:

The project activity consists of the installatiohaonew sugarcane bagasse fired cogenerationmuait i
place where no power is currently being generafdte cogeneration plant is located in the new
sugarcane mill of Sdo Fernando and will fire thgasse resulting from the processing of the sugarcan
for power and heat generation. The project platit aghieve a top capacity of generation of 128 MW
through the installation of new high efficient cageation equipments, and the energy generatedwiill
used for meeting the needs of S&o Fernando’s saugangrocessing process. The power surplus will be
injected to the national grid.

In absence of the project activity, project pap#eits would also have built a new cogeneration (timé
reference plant) at the same site, fired with dmestype and quantity of bagasse, but with anieffay

of electricity generation which is common practicghe Brazilian sugarcane industry. This means tha
as it is common practice in the sector, the refezgniant would have lower efficiency than the pcoje
activity and it would generate power only for magtthe requirements of the sugarcane processing pla
Therefore, in this case there will not be any pogemeration surplus for exporting to the grid.

According to the chosen methodology, the identifara of the baseline scenario is determined by the
analysis of the following alternatives:

* How power demand would be covered in the absentdeedCDM project activity.

* What would happen to the biomass residues in teerate of the project activity.

* In case of cogeneration projects: how the heat avbel generated in the absence of the project
activity.

For power generation, the following scenarios have beenidensd as plausible alternatives:

Scenario Description Comments Plausiblg

P1 The proposed project activity nofrhis could be considered as a plausible No
undertaken as a CDM project activity. scenario. However, as it will be shown
afterwards in the investment analysis, the
proposed project activity without the CDM
benefits is not financially attractive fq
project developers. Therefore, this is nof a
feasible scenario.

-
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P2 The continuation of power generation inia'ﬁhis is a Greenfield Power Project. No
existing biomass residue fired power plant
at the project site, in the same
configuration, without retrofitting and fired
with the same type of biomass residues as
(co-) fired in the project activity.

P3 The generation of power in an existinghis is a Greenfield Project Activity. No
captive power plant, using only fossil fues.

P4 The generation of power in the grid. In absencthefproject activity, a referenge  Yes
plant would be built with a less efficient
technology for power generation. The
reference plant would fire the same type and
guantity of biomass residues as the project
plant, but with a lower efficiency of power
generation (the one that is common practice
for sugarcane bagasse fired power plants in
the state of Mato Grosso do Sul).

Therefore, the difference of power
generation between the project plant and|the
reference plant would be taken from the gtid.

P5 The installation of a new biomass residuk absence of the project activity, a reference Yes

fired power plant, fired with the same typelant would be built with a less efficient
and with the same annual amount |déchnology for power generation. The
biomass residues as the project activityeference plant would fire the same type and
but with a lower efficiency of electricity quantity of biomass residues as the project
generation (e.g. an efficiency that |iplant, but with a lower efficiency of power
common practice in the relevant indusirgeneration (the one that is common practice
sector) than the project plant and therefpfer sugarcane bagasse fired power plants in
with a lower power output than in thehe state of Mato Grosso do Sul).

project case.

P6 The installation of a new biomass residua absence of the project activity, a referepce No
fired power plant that is fired with theplant fired with the same type and quantity
same type but with a higher annual amounf biomass residue as in the project plant
of biomass residues as the project actiyityould be built.
and that has a lower efficiency of
electricity generation (e.g. an efficiengyrhe amount of biomass residues available in
that is common practice in the relevarthe project activity for cogeneration is the
industry sector) than the project activitysame as in the baseline scenario, which ig the
Therefore, the power output is the same gsiantity of bagasse produced by the sygar
in the project case. and ethanol production process.

pP7 The retrofitting of an existing biomags§ his is a Greenfield Power Project. No
residue fired power plant, fired with the
same type and with the same annual
amount of biomass residues as the project
activity, but with a lower efficiency o
electricity generation (e.g. an efficiengy
that is common practice in the relevant
industry sector) than the project plant and
therefore with a lower power output than|in
the project case.

P8 The retrofitting of an existing biomass ThigaiGreenfield Power Project. No
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residue fired power plant that is fired wi
the same type but with a higher ann
amount of biomass residues as the pro
activity and that has a lower efficiency
electricity generation (e.g. an efficien
that is common practice in the releva
industry sector) than the project activity.

th
Lal
ect
of
Cy
int

P9

The installation of a new fossil fuel fire
captive power plant at the project site.

2drhe objective of the project developers is

build a new grid connected cogenerat
plant, in order to meet the heat and po
needs of their production process and
obtain extra revenues through the sale of
power surplus to the grid.

Besides, a fossil fuel fired plant would le
to higher emissions. In this case, the proj
activity could not receive the benefits of t
CDM, which are necessaries to ensure
financial feasibility of the project.

to No
on

ver

to

the

ad
ect
he
the

P10

The installation of a new single- (usi
only biomass residues) or co-fired (usin
mix of biomass residues and fossil fue
cogeneration plant with the same ra
power capacity as the project activ
power plant, but that is fired with
different type and/or quantity of fue
(biomass residues and/or fossil fuels). T

the baseline scenario is lower than t
used in the project activity.

ndhe type and quantity of biomass residue
) e baseline is the same as in the pro
I)ctivity.

ed

tyrhe cogeneration plant only fires bioma
aresidues proceeding from the sugar &
sethanol production process associated to
haroject activity.

annual amount of biomass residue used in

hat

5in No
ect

1SS
and
the

P11

The generation of power in an exist
fossil fuel fired cogeneration plant co-fire

with biomass residues, at the project site.

nghere is not any cogeneration plant curremtly No
2cbxisting at the project site.

For the use dbiomass the following scenarios are plausible alternagive

Scenario

Description

Comments

Plausible

Bl

The biomass residues are dumped or le
decay under mainly aerobic conditio

ft&ince the use of sugarcane bagasse as 4
dor cogeneration is a common practice in

This applies, for example, to dumping an8razilian sugarcane processing industry,

decay of biomass residues on fields.

absence of the project activity, the sa
biomass residues would also have been f
for power and heat generation.

Besides, the reference plant that would
built in absence of the project activity wou

1 fueNo
the
in
me
red

be
Id

fire the same type and quantity of biomass

residues for cogeneration as in the proj
plant.

ect

B2

The biomass residues are dumped or le

ftto Simeaise of sugarcane bagasse as a

fuel N
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decay under clearly anaerobic conditiongor cogeneration is a common practice in
This applies, for example, to deep landfill8razilian sugarcane processing industry

with more than 5 meters. This does

apply to biomass residues that are stg

piled or left to decay on fields.

for power and heat generation.
Besides, the reference plant that would

fire the same type and quantity of biom

built in absence of the project activity would

the
n

na@bsence of the project activity, the same
ckiomass residues would also have been fired

be

ASS

residues for cogeneration as in the project

plant.

B3 The biomass residues are burnt in |&@ince the use of sugarcane bagasse as a fueNo
uncontrolled manner without utilizing it fqrfor cogeneration is a common practice in the
energy purposes. Brazilian sugarcane processing industry,| in

absence of the project activity, the same
biomass residues would also have been fjred
for power and heat generation.

Besides, the reference plant that would|be
built in absence of the project activity would
fire the same type and quantity of biomass
residues for cogeneration as in the project
plant.

B4 The biomass residues are used for heBhe reference plant that would be built|in Yes
and/or electricity generation at the projeabsence of the project activity would fire the
site. same type and quantity of biomass residues

as in the project plant.

B5 The biomass residues are used for powEhe reference plant that would be built|{in No
generation, including cogeneration, |irabsence of the project activity would fire the
other existing or new grid-connectédame type and quantity of biomass residues
power plants. as in the project plant.

B6 The biomass residues are used for hédte reference plant that would be built|{in No
generation in other existing or new boilerabsence of the project activity would fire the
at other sites. same type and quantity of biomass residues

as in the project plant.

B7 The biomass residues are used for oth®ince the use of sugarcane bagasse as a fueNo
energy purposes, such as the generationfof cogeneration is a common practice in the
biofuels. Brazilian sugarcane processing industry,| in

absence of the project activity, the same
biomass residues would also have been fjred
for power and heat generation.

Besides, the reference plant that would|be
built in absence of the project activity would
fire the same type and quantity of biomass
residues for cogeneration as in the project
plant.

B8 The biomass residues are used for rno&ince the use of sugarcane bagasse as a fueNo

energy purposes, e.g. as fertilizer or
feedstock in processes (e.g. in the pulp
paper industry).

der cogeneration is a common practice in
aBtazilian sugarcane processing industry,

the
in

absence of the project activity, the same
biomass residues would also have been fjred
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for power and heat generation.
Besides, the reference plant that would|be
built in absence of the project activity would
fire the same type and quantity of biomass
residues for cogeneration as in the project
plant.

Forheat generation, the following scenarios have beenidensd as plausible alternatives:
Scenario Description Comments Plausiblg
H1 The proposed project activity npfThis may be considered as plausible No

undertaken as a CDM project activity. scenario. However, as it will be shown
afterwards in the investment analysis, the
proposed project activity without the CDM
benefits is not financially attractive far
project developers. Therefore, this is nof a
feasible scenario.
H2 The proposed project activity (installatiorin absence of the project activity, the same Yes
of a cogeneration power plant), fired wittheat would be generated by the reference
the same type of biomass residues but wiliant, which would use the same type and
a different efficiency of heat generatiprguantity of biomass residues.
(e.g. an efficiency that is common practice
in the relevant industry sector). In the case of the reference plant, the
efficiency of heat generation would be the
one that is common practice in sugarcane
bagasse fired plants of the state of Mato
Grosso do Sul.
H3 The generation of heat in an existinghis is a Greenfield Power Project. No
captive cogeneration plant, using only
fossil fuels.
H4 The generation of heat in boilers using fHa absence of the project activity, the same No
same type of biomass residues. heat would be generated by the reference
plant, which would use the same type and
guantity of biomass residues.
Since the main objective of project
developers is to generate power and heat in
order to meet the energy needs of their sugar
and ethanol production process, using the
bagasse purchased only for heat genergtion
in boilers is not an attractive alternative for
them.
H5 The continuation of heat generation in |afhis is a Greenfield Power Project. No
existing biomass residue fired cogenerai?n
plant at the project site, in the same
configuration, without retrofitting and fired
with the same type of biomass residues as
in the project activity.
H6 The generation of heat in boilers using Sincee tkame quantity of sugarcape No
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fossil fuels. bagasse fired in the project activityr
power and heat generation would pe
available in the baseline scenario, in absegnce
of the project activity, the same heat would
be generated by the reference plant, using
the same type and quantity of biomass
residues.

Since the main objective of project
developers is to generate power and heat in
order to meet the energy needs of their sugar
and ethanol production process, using the
bagasse purchased only for heat generation
in boilers is not an attractive alternative for

them.
H7 The use of heat from external sources, qu€here are no external sources of heat at|the No
as district heat. project site.
H8 Other heat generation technologies (¢.§here are no other heat generatjon No
heat pumps or solar energy). technologies currently being adopted by the
sector in Brazil.
H9 The installation of a new single- (usinghe objective of the project developers isito No

only biomass residues) or co-fired (using luild a cogeneration plant fired only with the
mix of biomass residues and fossil fuelsgjvailable sugarcane bagasse proceeding from
cogeneration plant with the same ratethe sugar and ethanol production process
power capacity as the project activityassociated to the project activity. Usihg
power plant, but that is fired with |aanother type of biomass residues or fogsil
different type and/or quantity of fuelsfuels is not a convenient option for project
(biomass residues and/or fossil fuels). Ttaevelopers.
annual amount of biomass residue used in

the baseline scenario is lower than that

used in the project activity.

H10 The generation of power in an existin@here is not any cogeneration plant curremtly No
fossil fuel fired cogeneration plant co-firedexisting at the project site.
with biomass residues, at the project site.

Hence, the available alternatives for the basedgemario are:

* For power generation: P4 in conjunction with P5.
» For the use of biomass residues: B4.
e For heat generation: H2.

The methodology ACMO0006 — version 09, describesaenario #4 as follows:

The project activity involves the installation ohew biomass residue fired power plaat a site where
no power was generated prior to the implementatibthe project activity. In the absence of the pcbj
activity, a new biomass residue fired power planttbie following referred to a%eference plant’)
would be installed instead of the project activéty the same site and with the same thermal firing
capacity but witha lower efficiency of electricity generatioas the project plant (e.g. by using a low-
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pressure boiler instead of a high-pressure boil&@he same type and quantity of biomass residueqas i
the project plant would be used in the referencami (B4). Consequently, the power generated by the
project plant would in the absence of the projexthdty be generated (a) in the reference plant)(&ad

— since power generation is larger in the projelant than in the reference plant — (b) partly inwer
plants in the grid (P4). In case of cogeneratiowjpcts, the following conditions apply: The referen
plant would also be a cogeneration plattte heat generated by the project plant would irethbsence

of the project activity be generated in the refecenplant(H2).

This paragraph completely agrees with the desonptif the project activity, so the case #4 has been
chosen as the appropriated baseline scenario.

B.5. Description of how the anthropogenic emissionsf GHG by sources are reduced below
those that would have occurred in the absence ofélregistered CDM project activity (assessment
and demonstration of additionality):

Awareness of the CDM process

Since the very beginning of the project activite throject developers knew the possibility of inahad
the CDM benefits as a part of the S&o Fernandonaygéon project and they took it into accountha t
study of the economic feasibility of the project.chear evidence of this early consideration is the
reference to the CDM mechanism included in the ptesiwof the Grupo Bertin’s Board meeting on
September 2007, where it is agreed that the comywanyd look for consultants in order to carry oo t
CDM development.

Grupo Bertin created a CDM Department in order ttalg the different possibilities of including its
investments into the Clean Development Mechanisims Tdepartment already studied the CDM
consideration of the Sdo Fernando project at tiggnbheng of 2007. On the minutes of the Bertin’'s CDM
Department meeting on January 2007 they discuseeditferent possibilities for CDM projects in the
investments of the company. S&o Fernando projextasof these possibilities.

Grupo Bertin also has the copy of different offemn Zeroemissions Technologies (PDD consultant) in
which the company offers its consultancy servigasdeveloping the CDM project for Sdo Fernando
Cogeneration Plant. These three offers are dasggectively on October 2007, March 2008 and August
2008.

The evidences about the prior consideration ofGB# project will be shown to the DOE during the
validation.

Apart from this, as explained at the beginning to§ tPDD, Grupo Bertin has already developed two
CDM projects in 2005, referred to fuel switchingslaughterhouses and tanneries and one more project
in 2007 about clean energy generation in a smalidwpower plant. This evidence helps to demonstrate
that project developers had prior consideratiothef CDM for the S&o Fernando cogeneration project
and for any other project of this kind that thewlcocarry out.
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Reduction of GHG are reduced below those that woultlave occurred in the absence of the Project

In words of the methodology ACMO0006 version 09,jecb participants shall identify the most plausible
baseline scenario and demonstrate additionalitygusie latest approved version of ti@gombined tool

to identify the baseline scenario and demonstrdtiteonality” (version 02.2). However, as described in
the last version of this tool, in cases where onenore alternative scenarios to the proposed projec
activity are not available options to the projeattjzipants, a different procedure would be requim@
demonstrate additionality and identify the basebeenario. Such cases might include grid-connected
power projects (where an alternative might be dl@tt produced by other facilities not under the
control of project participants). In such caseseliae scenarios might be rather complex (sucthas t
combined margin scenario in ACM0002). The Meth P&neonsidering whether expanding this tool to
cover all cases would be appropriate. In the mesntmethodologies that typically involve alternativ
not under the control of project participants camtmue to use, if desired, the additionality tool
(provides benchmark and other tools), and providg town methods to develop and/or assess baseline
scenario.

As it will be discussed later, one of the altervacenarios to the project activity is the corwdtom of a
new cogeneration plant with less efficient equipteehis plant, with the same installed capacity,
would fire the same type and quantity of biomasgdrees as in the project plant, but with a lowen@o
generation. In this case, the difference betweerptiwer generated by the project plant and the powe
generated by the less efficient plant would be geEred by other facilities that are currently corteddo

the grid and are not under the control of the mtoparticipants. In this possible and feasible acen
and according to the latest approved version ofGbmbined Tool, project participants are able te us

the“Tool for the demonstration and assessment of aaluidity” .

Consequently, in this case additionality has besterdiined using th€érool for the demonstration and
assessment of additionality¥ersion 05.2.

STEP 1: Identification of alternatives to the praje activity consistent with current laws and
regulations

Sub-step l1a: Define alternatives to the projectiaity

The following alternative scenarios are availalileraatives to the project activity:

e The project activity not undertaken as a CDM progativity.

e The construction of a cogeneration plant, firedhwihe same type and quantity of biomass
residues, but with a power generation efficiencyclwhis common practice in the sector. This

% The CDM Executive Board (EB) on its ATheeting (paragraph 23 of the meeting report) agixethe deviation from the use
of combined tool prescribed by the methodology eegliested the Meth Panel to review the possibilitsllowing the use of
additionality tool, in place of combined tool.

The Meth Panel on its $9aneeting recommended the EB to approve a revisigheofombined tool in the context of the overall
revision of ACM0006. According to the Meth Panek tise of the combined tool is currently restri¢tedituations in which all
potential alternative baseline scenarios to the@sed project activity are available options toghgject participants.
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means the installation of less efficient boilersl anrbines. This plant would not have enough
capacity for generating energy in order to covepi/n needs and should import a part of energy
from the grid. As said before, in this case thdedégnce between the power generated by the
project plant and the less efficient plant wouldgeaerated by other facilities that are connected
to the grid and are not under control of the propegticipants.

Sub-step 1b: Consistency with mandatory laws angulations

Considering the identified alternative scenarid® tonsistency with laws and regulations has been
analyzed on the basis of the exigencies and ragaints established by the Secretary of Environmént o
the State of Mato Grosso do Sul (SEMAC) and thedxat Electricity Agency (ANEEL).

The Secretary of Environment of the State of Matogso do Sul (SEMAC) is responsible for analyzing
any possible environmental impact due to the ptaetivity normal development. The licenses rediiire
by the Brazilian environmental regulation are:

- The preliminary licenséLicenca Prévia, LP).
- The construction licendgicenca de Instalacéo, LI).
- The operating licensiticenca de Operacéo, LO).

Séo Fernando has already all the required licemsedetailed below:

- Preliminary licenses number 20/2009 (for the traimsion line) and 27/2009 (for the substation).

- Construction license number 129/2008.

- Operating licenses protocol number 256/2009 (f&r tlogeneration unit), 285/2009 (for the
substation) and 288/2009 (for the transmission) line

The cogeneration plant also has its authorizatiwh registration on the National Agency of Electrica
Energy (ANEEL) to operate as an independent powadyter. Therefore, the project activity obeys all
the mandatory laws and regulations of the statdaib Grosso do Sul.

As detailed before, the two available scenariogHerproject activity are the following:
1. The project activity not undertaken as a CDM prbjec
Since the project participants have already obthia#l the necessary licences for the
construction and operation of the project plang, ¢bnstruction of the same project plant, with
the same characteristics but without considerirgg @DM revenues, would also be consistent

with laws and regulations currently applicable ma8l.

2. The construction of a new cogeneration plant Idsient than the project plant, according to
scenario #4 of the methodology ACM0O006.

In this case, a new biomass residue fired powant ke reference plant) would be installed
instead of the project activity at the same site &ith the same thermal firing capacity but with
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a lower efficiency of electricity generation as thject plant. The same type and quantity of
biomass residues as in the project plant wouldseel in the reference plant.

Therefore, since the reference plant would be éxtat the same site as the project plant, with
the same characteristics, but an efficiency thabmmon practice in the state of Mato Grosso do
Sul, no mandatory laws or regulations would prevkatconstruction of this reference plant.

STEP 2: Investment analysis
Sub-step 2a: Determine appropriate analysis method

As the project activity generates financial or emoit benefits apart of the CDM incomes, accordimg t
the “Tool for the demonstration and assessment of aoithtity” there are two possible investment
analysis methods to choose: investment comparisalysis (option 1) and benchmark analysis (option

).

In this case, the benchmark analysis has been tageimvestment analysis method for the project
activity.

Sub-step 2b: Option IIl. Benchmark analysis

A benchmark analysis has been considered as dlgudpation for this project, and the project Intrn
Return Rate (IRR) has been considered as theibastfal indicator.

As it will be explained afterwards, the first remdtion of the project activity was the purchasehef
turbine in 12/11/2007. Therefore, the investmeralysis was also done in that period and Grupo Berti
used its own Weight Average Cost of Capital (WAGE€Yecide whether to carry out the project. The
calculation of this benchmark is based on publasigilable data sources.

According to the benchmark analysis, if the projRR without CDM revenues is lower than the
WACC, the project activity is not an interestingéstment for the project participants.

Sub-step 2c: Calculation and comparison of finantiadicators

In order to follow the correct PDD chronology, mdj participants used as a benchmark the valuegeof t
company’s WACC on 2007, which is the minimum retuaste expected by Grupo Bertin for its
investments during this period.

The project’s IRR (with and without CDM benefitgshbeen compared with the company’s WACC. At
the time of the investment decision, which is 200& benchmark of Grupo Bertin for this type of
investment was 15.82%.

Regarding the IRR of the project activity and adoog to the Guidance on the Assessment of
Investment Analysis’included as an annex of th€dmbined tool to identify the baseline scenario and
demonstrate additionality” the investment analysis has been done in ordeeftect the period of
expected operation of the project activity. Thihas been considered a 20 years period, whidh is,
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words of the manufacturer, the expected usefutidife of the first boiler for operating in perfect
conditions.

In words of the Guidance on the Assessment of Investment Analysiput values used in all
investment analysis should be valid and applicalblhe time of the investment decision taken by the
project participant. The use of investment analysislemonstrate additionality is intended to assess
whether or not a reasonable investor would or maide to proceed with a particular project activity
without the benefits of the CDM. This decision willerefore be based on the relevant information
available at the time of the investment decisioth @ot information available at an earlier or lgtemt.

Therefore, since the financial analysis was don20@7, when the investment decision was taken, the
estimations of power surplus available for salesatgred in the financial analysis correspond to the
more optimistic calculations taken from the engrimege study that project owners ordered prior to the
project implementation in order to ensure the tezdirfeasibility of the project. This report wasced

out by a Brazilian engineering company with 15 geaf recognised experience in the sugarcane
processing sector. According to the engineeringontepghe sugarcane plant would achieve its top
production of sugarcane (4,000,000 tones and 5h&btares) in 2017.

The estimations of sugarcane production and poweemtion from the engineering report used for
discussing the project feasibility at the time loé investment decision will be shown to the DOErdyr
the validation period.

The S&o Fernando Biomass Cogeneration Projecttsftas shows that the IRR for the Project activity
development, with and without CER revenues, iFoliewing:

IRR
With CER revenues 14.15%
Without CER revenues10.63%

The result of the financial analysis shows thatIfRie of the project activity without CER revenuss i
much lower than the company’s benchmark. Thereses conclusion of this financial analysis we can
affirm that the project without the CDM incentive not attractive for the company as a financial
investment. The inclusion of the CER revenues mékegroject return to increase, thus compensating
the risks that project participants take with thejgct activity. Besides, CER revenues suppose an
additional benefit for project owners, since they generated in stronger currencies (Euro or USabol
than the local currency.

The calculation of the company’s WACC and the @dtailed cash flow spreadsheet will be presented to
the DOE during the validation process.

Sub-step 2d: Sensitivity analysis (only applicabdeOptions Il and 111)
According to the Guidance on the Assessment of Investment Analytbis”ultimate objective of the

sensitivity analysis is to determine the likelihoafdthe occurrence of a scenario other than theasoe
presented, in order to provide a cross-check omsuitability of the assumptions used in the develept
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of the investment analysis. Therefore, the parametad the range of fluctuation of the sensitivity
analysis have to be chosen considering realigtiatsons.

Although the electricity price is a meaningful paster of the investment analysis, it can not been
considered as parameter likely to fluctuate sirtee ¢company has already signed a 15 year Power
Purchase Agreement (PPA) starting at 2010, wiilk prfce of 156 R$/MWh. The PPA of Sao Fernando
plant has been signed with the Brazilian Governmigbugh an energy public tender on August 2008,
so there is no possibility of variation of the etexty price for the following 15 years. Any altetive
financial scenario considering the fluctuationto# power price would not be realistic.

Thus, the sensitivity analysis was made by altetimg parameters that are considered as likely to
fluctuate over time. These are the following ones:

* Investments in Property, Plant and Equipment (PP&E)
e Operation Costs (Variable Cost).

e General & Administrative Expenses.

* Energy output.

As per thé‘Guidance on the Assessment of Investment Analysdmmendations, as a general point of
departure variations in the sensitivity analysisudti at least cover a range of £10%, unless thisots
deemed appropriate in the context of the specifigept circumstances.

Therefore, the sensitivity analysis was performiéetriag each parameter by a range realisticallglyiko
happen and assessing the impact on the projec{WRRout the CER revenues). The results are shown
in the table below.

PARAMETER VARIATION IRR
-10% 12.20%
Investments in PP&E 0 10.63%
+10% 9.24%
-10% 10.26%
Operation Costs 0 10.63%
+10% 11.00%
-10% 10.86%
General & Administrative Expenses 0 10.63%
+10% 10.40%
-10% 8.27%
Energy Output 0 10.63%
+10% 12.79%

As we can see, the IRR of the project activity withbeing registered as a CDM project is belowht t
considered benchmark, even considering a hypotiefiositive or negative variation of the main
parameters within a range likely to happen.
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The result the sensitivity analysis makes evideat the project activity itself (without CDM revess)
is not financially attractive to the investor. Tafare, the most plausible baseline scenario foptbgect
activity is given by the scenario #4 of the metHody.

STEP 3: Barrier analysis

After the sensitivity analysis it has been conctiitteat the proposed CDM project activity is unlikéb

be financially/economically attractive for the proj owners. Therefore, according to the
recommendations of thé'bol for the demonstration and assessment of ahdility”, the Step 3 of the
procedure (barrier analysis) will be omitted.

STEP 4: Common practice analysis
Sub-step 4a: Analyze other activities similar teetproposed project activity

Until July 1999, power exports from mills to thédywere not legally possible in Brazil and untilQ20
they were inexistent, so the industry developed poessure, low efficiency 2-100 MWe units for self-
supply only to ensure that excess bagasse couldatoimulate and become a disposal problem. Almost
all sugar mills and alcohol distilleries in Braginployed small bagasse-fired steam turbine systems
provide just enough steam and electricity to meweite factory needs. Most of these units date from
about 20 years ago. Therefore, as a result of giigmtion, although most of the sugar and ethanol
factories in Brazil currently consume their biomessidues, they do it in an inefficient mannerusing

low efficient boilers and turbo-generators. Thirgrée is usually no surplus electricity to sell. datty,

the first ethanol and sugar companies coming imtoelectricity market did not do it until recenays.

According to the Brazilian National Electricity Agey (ANEEL) electricity generation from sugarcane
bagasse represents only 3.5386 the total electricity generation installed ceipain Brazil, which
means approximately 3,956 MW of 111,870,881 MW. dd¢cresearches of the National Supply
Company (CONAB) declare that setting up modern mgents sugarcane industry would have a
potential generation capacity of until 15,000 M\Whis means that around 11,000 MW from bagasse
cogeneration are being wasted because of the usefti€ient equipments.

Despite the percentage of the total installed dapétat power generation from bagasse represdmts,

effective quantity of power exported from bagasisedf cogeneration units to the national grid (the
National Interconnected System, SIN) is almost igdge. According to the National Operator of the
System (ONS), the entity in charge for the conttntl coordination of the operation of the power
generation and transmission units that are conddotéhe SIN, in 2008 only 178.1 GWh were injected
to the grid from biomass fired power plants (notyobagasse fired, but the whole biomass fired for
power generation), which means a 0.04% of the wpolger generation of the national grid (448,802

® National Electricity Agency (ANEEL)www.aneel.gov.br/aplicacoes/capacidadebrasil/Opex@apacidadeBrasil.asp
4 National Supply Company (CONABMvw.conab.gov.br/conabweb/index.php?PAG=73&NSN=605
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GWh in 2008). The prior years this percentage wasidower, only 0.01% in 2007 and 0.006% in
2006

Regarding the thermoelectric generation in theonati grid by type of fuel, in words of the ONS, in
2008 only 0.35% was from biomass (48.2% was fros) @a.3% from coal and 27.4% nuclear power).
These entire data make clear that, although poeeergtion from bagasse is a common practice in the
sugarcane industry, it is not common practice latoa¢xport power from the sugarcane facilitieghe
Brazilian grid.

According to the Brazilian Ministry of Mines and &ngy, bagasse fired power generation is currently
addressed to meet the energy needs of the suggmoacessing plants, by using low efficiency thermal
units. The technology commonly used consists ofkipmessure cycles with low pressure and low
efficiency boilers.

In words of ANEEL, hydroelectricity accounts forpmpximately 70% of Brazilian installed capacity for
electricity generation. As said before, the newy&8r Energy Plan 2008-17 of the Brazilian Governmen
to avoid the dependence of water in electricityegation bets on an increasing use of fossil fuEfe

plan created by de Ministry of Mines and Energyisayes the construction of 68 new power stations
burning coal, gas, diesel and oil by 2017, addmdhe 77 fossil fuel-based plants in operation. The
Governmental Energy Plan until 2030 follows the sasteps as the 10-year plan, and foresees the
incrgase of the fossil fuel fired power generafimm the current 8% of the whole national energytap
18%.

As it will be detailed afterwards, according to tNational Supply Company (CONAB) the use of
bagasse for power generation is almost limitecheéosugarcane processing industry. Sugar and ethanol
companies consume for cogeneration almost all thedilable bagasse (more than 89%). In terms of
efficiency of power generation, the average of pogeneration per tonne of bagasse consumed barely
exceeds 100 KWh/ton. This efficiency is even lowethe state of Mato Grosso do Sul

As it is shown in all these references and data dvident that sugarcane bagasse used as aryenerg
source is not (and it will not be in the mediumnigrexpressive in the national grid. Actually, the
National Agroenergy Plan 2006-201 Heveloped by the Ministry of Agriculture, foresefer 2020 a
decreasing participation of the sugarcane bagasgeneration in the composition of the national grid
and an increase of the gas generation.

® Source: National Operator of the Systeédpérador Nacional do Sistem@NS).
www.ons.org.br/download/biblioteca_virtual/publices/dados_relevantes 2008/index.swf

® Source: Ministry of Mines and Energy. National Nvatf Energy 2030.
www.mme.gov.br/spe/galerias/arquivos/Publicacoesimanergetica_nacional 2030/MatrizEnergeticaNaai2030.pdf

” Ministry of Mines and Energyyww.mme.gov.br/mme/menu/todas_publicacoes.html

8 National Supply Company (CONAB) — Profile of the Bliaxi Industry of Sugar and Ethan@erfil do Setor do Acglcar e do
Alcool no Brasil)April 2008 www.conab.gov.br/conabweb/download/safra/perfil. pdf

® Ministry of Agriculture. National Plan of Agroenergy 200664.1.
www.agricultura.gov.br/portal/page? pageid=33,2&88& dad=portal& schema=portal
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Therefore, the proposed high efficiency electriagigneration from sugarcane bagasse shall not be
considered as a common practice in Brazil.

Sub-step 4b: Discuss any similar Options that acxorring

As said before, almost all the sugar and etharaoitplin Brazil generate electricity from their bsggto
self consumption. There are currently 413 registetggarcane units in registered in Brizind 270 of
them generate electricity, according to the Natfidtlactricity Agency (ANEEL). But, in the words of
Jodao Sampaio, Secretary of Agriculture of Sdo Raully few of them, around 10%, export electridiy
the grid™. This means that only around 41 units generat@@xtergy and export it to the grid. There are
26 similar Brazilian projects registered in the CD¥peline and 33 more at validation. Therefore,
sugarcane bagasse cogeneration projects in Braadut CDM are not a common practice.

The Agroenergy Plan 2006-2011, developed by thestinof Agriculture?, foresees a great increase of
the Brazilian sugarcane industry in the followingays. According to this report, in 2020 the indgystr
could achieve a potential cogeneration betweenritb2d GW per year. However, the economically
feasible potential is less than 65% of this forgcasad it is concentrated in a few plants. Dueh® t
current policy of investments of the sugarcane caomes, which usually adopt low efficient
technological solutions, the potential cogeneratdthe industry will achieve in 2010 only around 0
and 2 GW. Considering the expansion of the sugargmoduction, if technologically more advanced
solutions were implemented in the sector, the ecucally feasible cogeneration could reach until 3.8
GW in 2010.

According to a recent sectoral regduf the CONAB in cooperation with the Ministry ofgficulture,
none of the sugar and alcohol production plantstigt in the state of Mato Grosso do Sul currently
exports electricity to the national grid.

In terms of efficiency, the table below shows hbw sugarcane bagasse is used in each state aiutie s
and central areas of Brazil.

10 Ministry of Agriculture.
www.agricultura.gov.br/pls/portal/docs/PAGE/MAPA/BYICOS/USINAS DESTILARIAS/USINAS CADASTRADAS/UPS
15-05-2009 0.PDF

11 Magazine Valor Econémic@08.96.41.18/valoreconomico/home.aspx?pub=4&editao=

12 Ministry of Agriculture. National Plan of Agroergr 2006-20011.
www.agricultura.gov.br/portal/page? pageid=33,2&®8& dad=portal& schema=portal

13 National Supply Company (CONAB) — Profile of the Bliazi Industry of Sugar and Ethan@lerfil do Setor do Aclcar e do
Alcool no Brasil)April 2008.www.conab.gov.br/conabweb/download/safra/perfil. pdf
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Power generatio Power generatio
Sugarcane production % of bagasse used per tonne of bagasse per tonne of milled sugarcarje

(thousand tonnes)  for cogeneration (KWh/ton) (KWh/ton)

Séo Paulo 78,979 90.8% 91.3 23.04

Parana 10,774 92.2% 121.5 27.77

Minas Gerais 10,090 76.7% 155.6 31.01
Mato Grosso do Sul 4,293 76.7% 69.4 14.90

Goias 6,429 89.8% 124.4 32.68

Mato Grosso 4,395 79.8% 89.6 20.53

Rio de Janeiro 742 90.5% 81.9 21.37

Espirito Santo 1,132 99.5% 78.7 22.70

Total

Central-South Areas 106,272 88.84% 99.9 24.35

Using of bagasse- Source: CONAB, April 20@8vw.conab.gov.br/conabweb/download/safra/perfil.pdf

As shown in the table, sugar and ethanol plantslato Grosso do Sul have the lowest efficiency in
electricity generation (69.4 KWh per ton of bagassmsumed, which means 2.68% efficiency,
considering the NCV of the bagasse used in theeprgilant). In other states like Minas Gerais, rtiost
efficient one, sugarcane plants generate elegtrEt tonne of bagasse in average more than tvice a
much as Mato Grosso do Sul. They also have thedbpercentage of bagasse used for cogeneration,
which means that these plants barely generaterieigctfor self consume and they do it in a very
inefficient way. Therefore, these data make eviddiat the use of high efficiency equipments for
electricity generation from sugarcane bagassetia gommon practice in the state.

On the other hand, according to the project pgdicis’ data, when S&o Fernando achieves its top
generation capacity the plant will generate arod®8 KWh per ton of bagasse consumed, which means
18.07% of efficiency. This means that, thanks te tiigh efficiency equipments installed in the
cogeneration unit, the plant will generate with gsne bagasse consumption more than six times as
much power as the currently existing plants in Matosso do Sul.

Besides, all the bagasse generated in the Sdorfdersasugarcane production process will be used for
power generation.

As a conclusion, we can affirm that generatingteigity to export to de grid is not a common praetin
the sugarcane industry of Brazil, but even lessraomin the state of Mato Grosso do Sul.

\ B.6. Emission reductions: \

| B.6.1. Explanation of methodological choices: |

The project activity mainly reduces g@missions through substitution of power and hestegation
with fossil fuels by energy generation with biomassidues. The emission reduction,&fy the project
activity during a given yeay is the difference between the emission reducttbrsugh substitution of
electricity generation with fossil fuels (BRuiciy,), the emission reductions through substitutiomesit
generation with fossil fuels (ER:,), project emissions (RJ emissions due to leakage/)land, where
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this emission source is included in the projectrislauy and relevant, baseline emissions due to the
natural decay or burning of anthropogenic souré¢dsomass residues (BEmass,), as follows:

ERy = ERheat,y + EReIectricily,y + BEbiomassy - PEy - I‘y

Where:

ER, = Emissions reductions of the project activityidg the yeay (tCO./yr).

ERelectricity,y = Emission reductions due to displacement of atatyt during the yeay
(tCQlyr).

ERneaty = Emission reductions due to displacement of Haahg the yeay (tCO,/yr)

BEpiomass.y = Baseline emissions due to natural decay or hgrof anthropogenic sources
of biomass residues during the yg&CO,e/yr).

PE = Project emissions during the yggtCO,/yr).

Ly = Leakage emissions during the ye@CO,/yr).

Emission reductions due to displacement of heat, ER; y

The emission reductions due to displacement of iseegdsumed as zero (ER,= 0) because the thermal
efficiency in the project plant is similar compareith the thermal efficiency of the reference plant
considered in the baseline scenario.

Project emissions, PE

Project emissions include:

* CO, emissions from transportation of biomass residogke project site (PEJ.
* CO, emissions from on-site consumption of fossil fuskle to the project activity (PERE
* CO, emissions from consumption of electricity @2E).

Project emissions are calculated as follows:

PEy = PETy + PEFFy + PEECy +GWI%H4 |:ql:)EBiomaSSCHAy + I:)E\/\I\N,CH‘M/)

Where:

PET, = CGO, emissions during the yegrdue to transport of the biomass residues to thpqr
plant (tCQlyr).

PEFF = CQ, emissions during the yegrdue to fossil fuels co-fired by the generationligc
or other fossil fuel consumption at the projeité shat is attributable to the project
activity (tCQ/yr).

PEecy = CQ, emissions during the year y due to electricitystonption at the project site that

is attributable to the project activity (tG&r).
GWP:ya = Global Warming Potential for methane valid fioe relevant commitment period.
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PEsiomasscha,y = CHi emissions from the combustion of biomass residueisig the yeay (tCH./yr).
PEww,cHay = CH, emissions from wastewater generated from thenreatt of biomass residues in
yeary (tCH,/yr).

There are no emissions due to transport of the dssrto the plant during the project activity, sdPE
0. There will be no on-site consumption of fosSilsls during the project activities, therefore PEERP.
The electricity demand of the projected plant Wi satisfied with the bagasse electricity genematio
therefore, P& ,= 0.

Emissions from the combustion of biomass residumesfeom wastewater generated from the treatment
of biomass are excluded.

Baseline emissions due to natural decay or burningf anthropogenic sources of biomass residues,
BEbiomass,y

Baseline emissions due to uncontrolled burningemag of the biomass residues are zero,(R&s = 0),
since the biomass residues would not decay or mithe absence of the project activity.

Leakage emissions, |-

Where the most likely baseline scenario is theafsthe biomass residues for energy generationnas i
scenario 4), the diversion of biomass residuesht pgroject activity is already considered in the
calculation of baseline reductions. In this casakage effects do not need to be addressed, thetgfo

0.

Emission reductions due to displacement of electiity, ERcjecuiciy, y

Emission reductions due to the displacement oftiébity are relevant for scenario 4 and are calmda
by multiplying the net quantity of increased elexty generated with biomass residues as a reé$tlteo
project activity (EG) with the CQ baseline emission factor for the electricity desigld due to the
project (ERiecuicity,y), s follows:

EReIectricily,y = EGy (EF,

electricity,y

Where:

ERelectricity, y = Emission reductions due to displacement of gttt during the yeay (tCO./yr).

EG = Net quantity of increased electricity genematias a result of the project activity
(incremental to baseline generation) during thary (MWh).

EFeiectricity,y = CQ emission factor for the electricity displaced daghe project activity during the

yeary (tCO,/MWh).
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The project activity displaces electricity from ethgrid-connected sources or from less efficieanfd
fired with the same type of biomass residue. Aparn co-firing fossil fuels in the project planthere
relevant, electricity is not generated with fo$séls at the project site.

The emission factor for displacement of electri¢BFeiecricity,) COrresponds to the grid emission factor
(EFeiectricity,y = EFRyriay), @and its calculation is done following the prosess established in tH& ool to
calculate the emission factor for an electricitgt®m”, version 01.1. The Efy, is determined in section
B.6.3.

EG, is determined as the difference between the @égtrgeneration in the project plant and the
quantity of electricity that would be generated dityrer power plant(s) using the same quantity of
biomass residues that is fired in the project plastfollows:

1
EGy = EGproject plam,y_‘gel,other plant(s) Gﬁz BI:k,yNCVk
Where:
EG = Net quantity of increased electricity genenmatias a result of the project activity

(incremental to baseline generation) during the y&€dM\Wh).

EGoojectpanty = Net quantity of electricity generated in thejpct plant during the yegr(MWh).

€el, otherplantsy = Average net energy efficiency of electricityngeation in (the) other power plant(s)
that would use the biomass residues fired in thegept plant in the absence of the
project activity (MWR/MWNhyiomas)-

BFyy = Quantity of biomass residue tygecombusted in the project plant during the ygar
(tons of dry matter or litre).
NCV = Net calorific value of the biomass residueetigfGJ/ton of dry matter or GJ/litre).

Therefore] ER= ERuccticity, |

B.6.2. Data and parameters that are available atalidation:

Data / Parameter: Eel.reference plant

Data unit: -

Description: Average net energy efficiency of aledly in the reference plant that would
be constructed in the absence of the project &gtivi

Source of data used: Perfil do sector do Acucar e do Alcool no Brasihrih 2008 (Profile of the

sugar and ethanol sector in Brazil. April 2008) ethis a relevant study from
the National Supply Company (CONAB, a public andaide font).

Value applied: 2.68%

Justification of the choice The efficiency generation that is commonly instllen bagasse fired
of data or description of cogeneration plants in the sugarcane sector in KBabsso do Sul state.
measurement  methods
and procedures actuallyThe efficiency of the reference plant has beenutaled using the ne

—
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applied : calorific value (NCV) of the bagasseinéitl by the project plant for power
generation.

The efficiency was chosen in a conservative manrsgng CONAB data.

Any comment: Applicable to scenario 4.

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

As described in B.6.1, emission reductions of tlegget activity in a given yearare:

ER/ = EFi,-Iectricin,y = EGy |:EFeIectricily,y

The emission factor for the displacement of eleityri(ERecuiciy,) Corresponds to the Brazilian grid
emission factor (Efay,). The value of the grid emission factor has besen from the data of the
Brazilian DNA", which has usetiTool to calculate the emission factor for an elécity system”in
order to calculate it.

STEP 1. Identify the relevant electric power system

For the purpose of determining the electricity esiis factors, groject electricity systemis defined by
the spatial extent of the power plants that aresiglayly connected through transmission and distidiou
lines to the project activity (e.g. the renewaldevpr plant location or the consumers where eléttris

being saved) and that can be dispatched withonifigignt transmission constraints.

In June of 2008, the Brazilian DNA published in téficial Journal a Resolutidn which adopts a
unique electricity system for CDM projects. Thiskisown asSistema Interligado NaciondBIN), the
National Interconnected System.

STEP 2. Select an operating margin (OM) method

The calculation of the operating margin emissioctda (EFiq.0m,) IS based on one of the following
methods:

(a) Simple OM, or

(b) Simple adjusted OM, or

(c) Dispatch data analysis OM, or
(d) Average OM.

14 Ministry of Science and Technologyww.mct.gov.br/index.php/content/view/74689.html

15 Ministry of Science and Technologyww.mct.gov.br/index.php/content/view/14797.html
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As the responsible for calculating the OM emisdaxtor in Brazil, the Brazilian DNA uses the Disgat
data analysis OM method. For this method it is seagsy to use the year in which the project activity
displaces grid electricity and to update the erars$actor annually during monitoring.

STEP 3. Calculate the operating margin emission facaccording to the selected method
The dispatch data analysis OM emission factog{Ew-oo,) is determined based on the power units that
are actually dispatched at the margin during eaxir lhhwhere the project is displacing electricity. This

approach is not applicable to historical data éimas, requires annual monitoring of &fom-op,y-

The emission factor is calculated as follows:

EE _ z EGPJ,h DEFEL,DD,h

grid,OM-DD,y — EG
PJy

Where:

EFgyisomopy  =Dispatch data analysis operating margire€@ission factor in year tCO/MWh).

= = Electricity displaced by the project activity in ntb m of yeary (MWh).

EF:Lpon = CQezemission factor for power units in the top of thepatch order in montm in year
y (tCO/MWh).

EGrsy = Total electricity displaced by the project aityivn yeary (MWh).

m = Months in yeay in which the project activity is displacing gritbetricity.

y = Year in which the project activity is displagigrid electricity.

The ERppw EFeLppg @nd EELppm are displayed on the Brazilian DNA webditéor the every yeatr,
but only the EE_pp mwill be used in order to calculate the emissiorucgidns.

According to the DNA data, Efg owv-op.200sf0r the first crediting period is:

EFgrid,OM—DD,2008= 0.4766 tCQMWh .

STEP 4. Identify the cohort of power units to becinded in the build margin
The build margin is also calculated by the BramiliaNA.
In terms of vintage of data, project participarda choose between one of the following two options:

Option 1.For the first crediting period, calculate the Huihargin emission factax-antebased on the
most recent information available on units alreadiit for sample groupn at the time of CDM-PDD

16 Ministry of Science and Technologyww.mct.gov.br/index.php/content/view/303077.htnméara
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submission to the DOE for validation. For the setorediting period, the build margin emission facto
should be updated based on the most recent infanmatailable on units already built at the time of
submission of the request for renewal of the cirgliperiod to the DOE. For the third crediting pek;
the build margin emission factor calculated for #eeond crediting period should be used. This aptio
does not require monitoring the emission factorrduthe crediting period.

Option 2.For the first crediting period, the build margimission factor shall be updated annuadly;
post including those units built up to the year ofistigtion of the project activity or, if informatioup

to the year of registration is not yet availabfegluding those units built up to the latest yearvitich
information is available. For the second creditpgyiod, the build margin emissions factor shall be
calculatedex-ante as described in option 1 above. For the thirdlitrey period, the build margin
emission factor calculated for the second credipiegod should be used.

The option 2 has been chosen for the project agtivi

STEP 5. Calculate the build margin emission factor

The build margin emissions factor is the generatieighted average emission factor (4MWh) of all
power unitsm during the most recent yegifor which power generation data is available, alalied as
follows:

> EG,,, XEFg n,
EF,. =-
grid,BM,y

> EG,,

m
Where:
EFyriaemy = Build margin CQ@Qemission factor in yegr tCO,/MWh).
EGny = Net quantity of electricity generated and deleekto the grid by power umit in yeary

(MWh).

EFeimy = CQG, emission factor of power umt in yeary (tCO,/MWh).
m = Power units included in the build margin.
y = Most recent historical year for which power geation data is available.

According to the DNA data, Efu,swm 200sfor the first crediting period is:

EFgrid,BM,2008: 0.1458 tCQMWh

STEP 6. Calculate the combined margin emissionstéac

The combined margin emissions factor is calculatetbliows:
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EI:grid ,CM,y = EI:grid ,OM,y X WOM + EFgrid,BM,y X WBM

Where:

EFgrid,amy = Build margin CQemission factor in yegr tCO,/MWh).
EFgiag,omy =Operating margin CQemission factor in year (tCO,/MWh).
Wowm = Weighting of operating margin emissions facta).

Wawm = Weighting of build margin emissions factor (%).

In this case, the default weights are 50%. Theegfaccording to Brazilian DNA data, the combined
margin emissions factor for the first creditingipdris:

EF,00 = EF,

4 o 2008 = 04766x 05+ 0.1458x 05 = 0.3112tCO, / MWH)

Therefore, the estimated emission reductions f@fitist crediting period are the following:

Net quantity of Quantity of Estimation of
electricit.y bagasse . E)f-ante ov_erqll
Year generated in the combusted in the Emission Factor Emission
project plant : (tCO2e/MWh) Reduction
(MWh) project plant (tCO,)
2010 184,758 406,852 0.3112 48,708
2011 210,528 484,653 0.3112 55,047
2012 364,336 802,993 0.3112 96,035
2013 458,143 978,980 0.3112 121,426
2014 458,143 978,980 0.3112 121,426
2015 458,143 978,980 0.3112 121,426
2016 458,143 978,980 0.3112 121,426

B.6.4 Summary of the ex-ante estimation of emissiaeductions:

Estimation of Estimation of L Estimation of
. : . Estimation of .
Year Baseline Project Activity Leakage (tCOy) overall Emission
Emissions (tCQ) | Emissions (tCQ) Reduction (tCO;)
2010 48,708 0 0 48,708
2011 55,047 0 0 55,047
2012 96,035 0 0 96,035
2013 121,426 0 0 121,426
2014 121,426 0 0 121,426
2015 121,426 0 0 121,426
2016 121,426 0 0 121,426
Total (tonnes CQ) 685,494 0 0 685,494
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| B.7.

Application of the monitoring methodology anddescription of the monitoring plan: |

B.7.1. Data and parameters monitored:

Data / Parameter: EGoroject plant,y
Data unit: MWh/year
Description: Net quantity of electricity generatadhe project plant during the yeary.

Source of data to be used

On-site measurements.

Value of data applied fo
the purpose of calculatin
expected emissio
reductions in section B.5

r

gbe different for each year of the crediting periadgording to the installe
ncapacity.

As the plant will be built in three different stagehe power generation w

o

The value of data applied for the purpose of cakod expected emissia
reductions in section B.5 are detailed in sectich®B

Description of
measurement methods a
procedures to be applied:

nelccording to standards and monitoring patterne@QCEE.

This parameter will be continuously measured thhoetectronic meters

QA/QC procedures to b
applied:

eThe consistency of metered net electricity genenatill be cross-checke

[oX

with receipts from electricity sales (if availablgince there will be sal
receipts only for the power exported to the grid{ for the whole powe
generation of the plant).

D

Data will be archived in database. Data will betkiEp the later of, twag
years after the end of the crediting period orléis¢ issuance of CERs for tf
project activity.

ne

Any comment:

Data / Parameter: EFRyiay
Data unit: tCQMWh
Description: CQemission factor for grid electricity during theays.

Source of data to be used

Data obtained from thailBan DNA.
www.mct.gov.br/index.php/content/view/303077.htnmi¢ara

Value of data applied fo
the purpose of calculatin
expected emissio
reductions in section B.5

r

n

g

0.3112

Description of
measurement methods a
procedures to be applied:

n

The CQ emission factor for the grid is calculated by Bmzilian DNA,
dsing the“Tool to calculate the emission factor for an eleoty system,
version 01.1.

According to methodology, baseline emission fa¢kf,) is calculated as
combined margin (CM), consisting of the combinat@noperating margir
(OM) and build margin (BM) factors.

The calculation of the operating margin emissiasrtdgs) must be based on
one of the following methods:

T



PROJECT

)

DESIGN DOCUMENT FORM (CDM PDD) - Version 03

CDM - Executive Board

page 39

UNFCCE

Simple operating margin

Simple adjusted operating margin
Dispatch data analysis operating margin
Average operating margin.

Dispatch data analysis operating margin is the atittogical choice chose

The electricity baseline emission factor is detaedi ex-post and will b
yearly updated for each verification.

by the Brazilian DNA to calculate the operating giarand the build margin.

9%}

QA/QC procedures to b
applied:

eSince this is a public data calculated and giverthgy Brazilian DNA, ng
QAJ/QC procedures will be applied.

Any comment:

Data / Parameter: ERsm.gridy
Data unit: tCQMWh
Description: CQ build margin emission factor for grid electricdyring the yeay.

Source of data to be used

Data obtained from thailBan DNA.
www.mct.gov.br/index.php/content/view/303077.htnmi¢ara

Value of data applied fo
the purpose of calculatin
expected emissio
reductions in section B.5

r0.1458

g
n

Description of
measurement methods a
procedures to be applied:

The CQ build margin emission factor for the grid is cdétad by the
n8razilian DNA.

The electricity baseline emission factor is deteedi ex-post and will b
yearly updated for each verification.

9%}

QA/QC procedures to b
applied:

eSince this is a public data calculated and giverthgy Brazilian DNA, ng
QAJ/QC procedures will be applied.

Any comment:

Data / Parameter: EFom.gridy
Data unit: tCQMWh
Description: CQoperating margin emission factor for grid eledtyiduring the yeay.

Source of data to be used

Data obtained from thailBan DNA.
www.mct.gov.br/index.php/content/view/303077.htnmni¢ara

Value of data applied fo
the purpose of calculatin
expected emissio
reductions in section B.5

ro.4766

g
n

Description of
measurement methods a
procedures to be applied:

The CQ operating margin emission factor for the grid adcalated by the
n8razilian DNA.

The electricity baseline emission factor is deteedi ex-post and will b

19}

yearly updated for each verification.

T
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QA/QC procedures to b
applied:

eSince this is a public data calculated and giverthegy Brazilian DNA, ng
QA/QC procedures will be applied.

Any comment:

Data / Parameter: By
Data unit: Tons of dry matter.
Description: Quantity of biomass residue typeombusted in the project plant during the

yeary.

Source of data to be used

On site indirect measamts.

Value of data applied for As the plant will be built in three different stagehe quantity of bagasse

the purpose of calculatingcombusted will be different for each year of thediting period, according

expected emissionto the installed power generation capacity.

reductions in section B.5
Data applied for the purpose of calculating expg@mission reductions in
section B.5 are detailed in section B.6.3.

Description of| As it is common practice in the sugarcane sectdriarthis type of CDM

measurement methods angdrojects in Brazil, bagasse quantity measuremerihénproject activity ig

procedures to be applied:| done in an indirect way. The total bagasse consuméue facility is based
on the total sugarcane crushed and the percentranodubagasse in the
sugarcane. The percentage of bagasse per unitnef isameasured in the
plant’'s own internal laboratory.
The quantity of biomass combusted will be monitacedtinuously, with ar]
annual energy balance. Weight meters will be uBatk will be adjusted for
the moisture content in order to determine the tityaaf dry biomass. The
quantity will be crosschecked with the quantity eéctricity (and heat
generated and any fuel purchase receipts (if &vaja

QA/QC procedures to beMeasurements will be cross-checked with an annoetgy balance that is

applied: based on purchased quantities (if possible) arck stilanges.

Any comment: There is nor fuel neither biomass pase.

Data / Parameter: Moisture content of the biomassesidues

Data unit: % Water Content.

Description: Moisture content of the biomass residu

Source of data to be used On site measurements.

Value of data applied for48%

the purpose of calculating

expected emission

reductions in section B.5

Description of| Moisture content of biomass residue will be contisly monitored. Mean

measurement methods andalues will be calculated at least annually. Saspl#l be determined by the

procedures to be applied:| internal laboratory on site.

QA/QC procedures to beData will be kept for the later of, two years aftee end of the crediting

applied:

period or the last issuance of CERs for the pragetvity.

Any comment:
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Data / Parameter:

NCW

Data unit:

GJ/ton dry matter

Description:

Net Calorific Value of biomass residypek.

Source of data to be used

Measurements.

Value of data applied fo
the purpose of calculatin
expected emissio
reductions in section B.5

r19.42

g
n

Description of
measurement methods a
procedures to be applied:

Measurements will be carried out at internal latmma of Usina S&ag
néernando and according to relevant internatioreiddrds. The measure
the NCV will be based on dry biomass.

Analysis will be done at least every six monthgjrig at least three samples
for each measurement.

Data will be kept for the later of, two years aftee end of the creditin
period or the last issuance of CERs for the praetvity.

QA/QC procedures to b
applied:

eSince there are no NCV measurements from previeassy the consistend
of the measurements will be checked by compariegiteasurement resul
with default values by the IPCC.

y
ts

Any comment:

B.7.2. Description of the monitoring plan:

For the monitoring plan, the following structurdivae established:

Usina Sao Fernando Gene
Manager

| )

[ CDM Responsible

Zeroemissions Quality
Assurance

|

1
Technical Department
Management
Data collection

1
Financial department
Verification
Invoices collection

+
)

( J

NCV

Laboratory
Moisture

The following parameters

will be monitored:
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1. Electricity generated in the project plant.

This data will be measured in electricity metervicks. This measure will be done according to
standards and monitoring patterns of the CCERnfara de Comercializagdo de Energia Elétriea
governmental institution linked to ANEEIRgéncia Nacional de Energia Elétrica

The consistency of metered net electricity genenatvill be cross-checked with receipts from the
electricity sales. However, it must be taken intocunt that there will be sale receipts only far power
exported to the grid, not for the whole power gatien of the plant.

In order to ensure data consistency, the readirfighe devices will be recorded in an electronic
spreadsheet and the invoices of electricity saldoearchived.

2. Quantity of combusted bagasse in the project plant.

As it is common practice in the sugarcane sectmyabse quantity measurement in S&o Fernando Project
is done in an indirect way. The total bagasse amesuin the facility is based on the total sugarcane
crushed and the percent amount of bagasse in gagcaune. The percentage of bagasse per unit of cane
is measured in the internal laboratory.

Trucks carrying the sugarcane will be weighted dexh and empty) in a weight bridge located at the
entrance of the plant. Samples of the sugarcameddy each truck will be analyzed and the peragat

of fiber in the cane will be calculated. The qugnaif fiber in a specific amount of sugarcane s same

as in the bagasse proceeding from it; therefore,gihantity of bagasse available for cogeneration is
directly proportional to the sugarcane produceda®all be adjusted for the moisture content inesrtb
determine the quantity of dry biomass. The quantitybe crosschecked with the quantity of eledgtyic
(and heat) generated.

The quantity of bagasse combusted in the projecttpé based on the quantity of heat generatedch e
boiler. The performance guarantee of the boiletabdishes the exact proportion between the bagasse
consumed and the heat generated. Heat generatontisuously monitored in both boilers.

Data will be recorded on a working day basis by Teehnical department and archived in electronic
spreadsheet. It will also be prepared annually reergy balance for all the installed boilers, baead
stock changes.

The whole bagasse production of the sugarcane pléinbe used for power generation. Only a small
percentage of each crop is stocked for restartiagdgeneration unit after the intercrop period.

3. Moisture content of bagasse (in order to deterrthirgguantity of biomass residue in dry matter).
Moisture content of biomass residue will be condunsly monitored. Mean values will be calculated at

least annually. Samples will be determined by thgeaeration plant’s own qualified laboratory, which
follows the procedures of the Center of Sugarcaehiiology (CTCCentro de Tecnologia Canavie)ra
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4. Net caloric value of bagasse (in order to determi@&/ of biomass residue).

Net caloric value of bagasse will be analyzed atiogrto the relevant national standards, measuyed b
the cogeneration plant’s own qualified laboratdfgllowing the methodology specifications, analysis
will be done at least every six months, takingeast three samples for each measurement.

The procedures for calibration and maintenancehef ihstruments will be done according to the
regulations of Associagéo Brasileira de Normas &sn(ABNT), and Instituto Nacional de Metrologia,
Normalizagédo e Qualidade Industrial (INMETRO), andl be done during preventive maintenance
operation of Usina S&o Fernando.

The S&o Fernando plant will organise the stafhtrg in the appropriate monitoring, measurement and
reporting techniques. The responsible for the cegsion unit of the plant will also be the persan i
charge for organising the staff training.

In order to ensure the correct development of tlaitaring, the plant has implemented the following
documents of procedures:

» CDM Responsible Procedure: it appoints a respomsdslthe monitoring and explains which his
duties and obligations are.

» Formation for Monitoring Procedure: it resumes pihecedures that must be taken into account
in order to achieve a proper training for the stiadit is in charge for the monitoring.

Both documents will be shown to the DOE duringthkdation period.

B.8.  Date of completion of the application of the &seline study and monitoring methodology
and the name of the responsible person(s)/entity&g

Date of completion of the current version of basektudy and monitoring methodology: 24/08/2009
The name and contact data of the responsible persdy are:

Zeroemissions do Brasil Ltda.

Mr. Javier Becerra Sanchez / Mr. Ferran Tejadandale

Avenida das Américas 3500, Ed. Toronto 1000, Coridimnbe Monde
CEP: 22640-102 Barra da Tijuca, Rio de Janeiro, Brazil.

TEL / FAX: +55 21 3282 5040
Email: javier.becerra@zeroemissions.abengoa.com
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20 years.

‘ C.2.  Choice of the_crediting periodand related information:

‘ C.2.1. Renewable crediting period:

‘ C.2.1.1. Starting date of the first crediting_period:

‘ C.2.2.1. Starting date:

Not applicable.

| C.2.2.2. Length:

Not applicable.

T
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SECTION D. Environmental impacts

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

The Secretary of Environment of the State of MatosSo do Sul (SEMAC) is responsible for analyzing
any possible environmental impact due to the pt@etvity normal development. The licenses reglire
by the Brazilian environmental regulation are:

- The preliminary licenséLicenca Prévia, LP).
- The construction licendgicenca de Instalacéo, LI).
- The operating licensiicenca de Operagéo, LO).

The project plant has all the licenses requiredthi®y Brazilian environmental regulation, with the
following numbers:

- Preliminary licenses number 20/2009 (for the traesion line) and 27/2009 (for the substation).

- Construction license number 129/2008.

- Operating licenses protocol number 256/2009 (f& ¢togeneration unit), 285/2009 (for the
substation) and 288/2009 (for the transmission) line

The power plant also has its authorization andsteggion on the National Agency of Electrical Energ
(ANEEL) to operate as an independent power producer

No transboundary impacts resulting from this prbjactivity are expected. All the relevant impacts
occur within Brazilian borders and have been migdao comply with the environmental requirements
for project’s implementation.

D.2. If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an environmental

Not applicable. The project activity expects nagfigant environmental impacts.



)

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

CDM - Executive Board

page 46

e been invited and compiled: \

According to Brazilian legislation, in order to abt all the licenses for operating the plant, thejqrt
must go into public discussion with local stakeleotd It is also mandatory the announcement of the
issuance of the licences in the Official Jourriaia¢io Oficial da Unidg and in regional newspapers

(Diario MS) to ensure that the process is public and all@wvptblic

comments.

Regarding the CDM activity, to get the letter opegval from the Brazilian DNA it is also requirelet
invitation of selected stakeholders to commentpifagect design document that is sent to validatidre

project developers sent a cover letter to the &talklers, in order to

introduce themselves and tbgept

activity. This cover letter will be available fdreé DOE during the validation process.

The organizations and entities invited to commenth@ project wer

Entity

e:

Website

Dourados City Council

Dourados Municipal Chamber

Public Ministry of the State of Mato Grosso do Sul

Federal Prosecutor’s Office

Environmental Secretary (SEMAC)

Public Federal Ministry (Procuradoria MS)

Union of the Sugar and Alcohol Industry of the 8tat Mato Grosso do Su
Institute of Environment of Mato Grosso do Sul (IB4L)

UDOP - Bioenergy Producers Association

UNICA - Sugarcane Industry Association

CTC - Sugarcane Technology Centre

Brazilian Forum of NGOs and Social Movements foviEanment and
Development — FOBMS

www.dourados.ms.gov.br

www.camaradourados.ms.gov.br

www.mp.ms.gov.br/portal

www.pgr.mpf.gov.br

Wwww.semac.ms.gov.br

www.prms.mpf.gov.br

| www.sindalms.com.br

www.imasul.ms.gov.br

www.udop.com.br

WWW.unica.com.br

wWww.ctc.com.br

www.fboms.org.br

The municipality of Dourados does not have any Emrhental

Secretary or other relevant local

environmental institution. Therefore, project peigants decided to invite to comment on the project
activity to the City Council and the two main emvimental institutions of the state of Mato Groseo d

Sul, which are SEMAC and IMASUL.
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E.2. Summary of the comments received:

The Sugarcane Technology Centre (CTC) asked fore moformation about any CDM projects
developed by companies associated to the institutio

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

In order to solve the comments received from thgattane Technology Centre (CTC), a Project Idea
Note (PIN) of the S&o Fernando Cogeneration Proyems sent to them. The PIN extended the
information about the project contained in thetfatakeholders’ notification. The project develapalso
informed to the institution that the full versiohtbe Project Design Document was available forligub
comments at the UNFCCC website until 23 May 2008 $takeholder also received a copy of the first
version of the PDD translated into Portuguese aedé¢port of the project activity’s contributionder

the Clean Development Mechanism towards sustairgeelopment, as per Annex Il of Resolution no.
1 of the Brazilian DNA.

The stakeholder’s request of information, the reptg PIN sent to the Sugarcane Technology Centre,
the Portuguese version of the PDD and the reporthef project activity’s contribution towards
sustainable development will be available for t@EDduring the validation period.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROQJECT __ACTIVITY.

Organization: S&o Fernando Aclcar e Alcool Ltda.
Street/P.O.Box: Rua Toshinobu Katayama, 1305 —&Caostal 227, Vila Planalto
Building:

City: Dourados

State/Region: Mato Grosso do Sul

Postcode/ZIP: CEP: 79826-110

Country: Brazil

Telephone: (55) 67 3422 2466

FAX:

E-Mail:

URL: www.usinasaofernando.com.br

Represented by:

Guilherme Costa Marques Bumlai

Title: Director of Production and Operational Dit@c
Salutation: Mr.

Last name: Bumlai

Middle name: Costa Marques

First name: Guilherme

Department:

Mobile:

Direct FAX:

Direct tel:

Personal e-mail:

quilherme @agropecuariajb.com.br

Organization:

Zeroemissions do Brasil Ltda.

Street/P.0O.Box:

Avenida das Américas 3500

Building: Ed. Toronto 1000, Condominio Le Monde
City: Barra da Tijuca, Rio de Janeiro.
State/Region: Rio de Janeiro

Postfix/ZIP: CEP: 22640-102

Country: Brazil

Telephone: (55) 21 3282 5040

FAX: (55) 21 3282 5034

E-Mail: zeroemissions@abengoa.com

URL: WWW.ZEroemissions.com

Represented by:

Emilio Rodriguez-lzquierdo Serrano

Title: General Manager
Salutation: Mr.

Last Name: Serrano

Middle Name: Rodriguez-lzquierdo
First Name: Emilio

Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

There is no public funding from Annex | partiesahxed in the project activity.

Annex 3

BASELINE INFORMATION

Baseline information has already been discussed.

Annex 4

MONITORING INFORMATION

Monitoring has already been discussed in secti@iB.
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