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Eliane Natural Gas fuel switch project
Version 4 — 27/02/2007

‘ A.2. Description of theproject activity :

Eliane is a porcelain industry, which operates wea milling system, where the clay is mixed withter
and triturated by ceramic spheres of high denséygulting in a liquid called slip. The slip is dii@ut
(atomised) by spray dryers resulting in round pbes of equal granulometry. These particles ard use
produce the ceramics.

Eliane operates 6 units in Brazil: Camacari (Bahi#grra (Espirito Santo), Varzea de Palma (Minas
Gerais), Londrina (Paranda), Criciuma (Santa Catgqramd Cocal do Sul (Santa Catarina). The progect i
restricted to Criciuma (Eliane Porcellanato undtehafter referred as Eliane 1V) and Cocal do Sitisy
(here after referred as Eliane |, Il and V) theyéest porcelain site in Brazil. Cocal do Sul andcioma
started operation in 1960, and their core busireed®e production of ceramic. They have been uking

oil and coking coal as the main energy sourced th@spray dryers up to the year 2001.

The natural gas pipeline arrived in Cocal do SuMiay of 2000, but only during 2001, considering the
additional carbon credit revenues, Eliane staedftiel switch process from fuel oil and coal tounal
gas. Given the high prices of natural gas, andirtkkestment required for the conversion, the CERs
brought the benefits necessary to implement theegirgdetails in section B.3).

The project activity consists of the investmentedesl to adapt the existing equipment to the use of
natural gas instead of fuel oil or coal, (equipmigsted in section A.4.3). The extra income andeoth
non-measurable benefits derived from the sale dfaracredits and participation in the Kyoto Protoco
are enough to make the conversion viable.

The project activity considers the spray dryersveoted to natural gas after 2001 and the refractory
tunnel kiln. All the changes necessary were mady iarthe burners. There were no significant change
in the operation of the equipments.

The project is helping the Host Country fulfil igoals of promoting sustainable development.
Specifically, the project:

« Diminishes the atmospheric emissions of pollutani$ improves the air quality of the region;

* Brings social benefits related to improvement bblar conditions;

* Creates new employment for installation of equiptnen

» Acts as a clean technology demonstration projeatimbould be replicated across Brazil;

* Is an important capacity building activity, demaasing the use of a new mechanism for funding
environmentally friendly technologies, which redsiegnissions of greenhouse gases.
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Table 1 - Project participants

Name of Party involved

Private and/or public entity
(ies) project participants (as

Kindly indicate if the Party
involved wishes to be
considered as project

and Northern Ireland

SpEllEa sl participant (Yes/No)
Brazil (host country) Eliane (Maxgnﬂe;no Gaidzinski No
United Kingdom of Great Britaif EcoSecurities Ltd. No

(*) In accordance with the CDM modalities and prhoees, at the time of making the CDM-PDD public
at the stage of validation, a Party involved maynaly not have provided its approval. At the time of
requesting registration, the approval by the Pasy(nvolved is required.

Further contact information of project participaigprovided in Annex 1.

\ A.4.  Technical description of the project activity \

\ A.4.1. Location of the project activity \

\ A4.1.1. Host Party(ies): \
Brazil

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

South- region — Santa Catarina

State

| A4.13.

City/Town/Community etc:

Eliane I, Il and V: Cocal do Sul city

Eliane IV: Criciima city

A4.1.4.

Detail of physical location, includingnformation allowing the

Eliane I, Il and V: Rua Maximiliano Gaidzinski, 2ZIP: 88845-000

Eliane IV: Rod. Luis Rosso Km 4 Morro Estevao Z88803-470
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Sectoral Scope Category 1 (Energy industries (rab& / non-renewable sources)
Sectoral Scope Category 4 (Manufacturing industries

A.4.3. Technology to be employed by the projectévity :

The project activity is a fuel switch program tlistbased on the conversion of 9 spray dryers aed on
refractory tunnel kiln. The conversion is relatenl adaptations and modifications, allowing the
consumption of natural gas instead of fuel oil oalc This process will not increase the lifetinfe o
equipment (estimated as more than 20 years), terthe production capacity significantly. The ches
occurred in the burner, and these small items oipagent are easily changeable, and do not impamt up
the lifetime of the larger pieces of equipment ($peay dryers themselves). As Eliane was alreamhgus
state-of-the-art equipment, the conversion did ingirove the quality of the porcelain produced. The
equipment included in the project activity is Ista the following table:

Table 2 - Equipment details

: Nominal
Nominal :
Eliane | Location capacity Product_lon Energy Fu_el
Manufacturer | Model : Capacity Switch
Code (litre of water Source
vaporised/hour) () @1 P ) SR
P atomised/hour)
ATM Fuel oil/ Dec
ATM-1 Eliane | SACMI 15 1750 3800 Coal 2006
. ATM Fuel oil/ Dec
ATM-2 Eliane | SACMI o5 2600 5500 Coal 2004
. ATM Fuel oil/ Dec
ATM-3 Eliane | IMECAL 15 1750 3800 Coal 2006
ATM Dec
ATM 1 | Elianell SACMI 6500 14000 Fuel oill 2000/
50
Jan 2001
. ATM .
ATM 2 | Eliane Il IMECAL 51 6500 14000 Fuel oil| Jan 2001
. ATM .
ATM 3 | Eliane Il SACMI 65 7700 16500 Fuel oil| Jan 2001
. ATM . Feb
ATM 1 | Eliane IV ICON o5 2600 5500 Fuel oil 2001
. ATM . Feb
ATM 2 | Eliane IV IMECAL o5 2600 5500 Fuel oil 2001
. 300,000 rh of . May
FB9 Eliane | IMECAL porcelain/month Fuel oil 2001
ATM Jan/
ATM 1 | Eliane V ICON 2600 5500 Fuel oil] Feb
25 2001

The Spray Dryers dry out the ceramic in an aspersystem where the slip is launched against aurre
of hot air produced by the combustion of fuel (fagland coal in the baseline scenario, and nagal
in the Project Activity) reducing the humidity dfg ceramic from 35% to 6% (atomizing system). The
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Spray Dryers give the atomized mass the right doametry for the powder, leading to a perfect
production of ceramic.

The main modification in the plant to perform theneersion from oil to gas is the connection of the
plant to the gas supply grid, installation of natugas monitoring equipments and adaptations in the
Spray Dryers burners themselves to allow gas bgrnin

Annual estimation of emissions

VRS reductions in tonnes of CO2
2001 20,807
2002 20,807
2003 20,807
2004 20,807
2005 20,807
2006 20,807
2007 20,807

Total estimated reductions
(tonnes of C@e)

Total Number of crediting years 7

145,649

Annual Average over the crediting
period of estimated emission 20,807
reductions (tonnes of C@e)

The project developer is not receiving any fundimogn Annex | parties.
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SECTION B. Application of a baseline and monitorirg methodology

ACMO0009 “Consolidated baseline methodology for femitching from coal or petroleum fuel to natural

gasn

ACMO0009 “Consolidated monitoring methodology foefswitching from coal or petroleum fuel to

natural gas”

Version 3, approved on 28 July 2006.

The project activity attends all the applicabiligguirements of ACM0009.

« Prior to the implementation of the project activibnly coal or oil (but not natural gas) have
been used in the element processes;
* Federal and Regional regulations/programs do nostcain the facility from using the fuel oil

being used prior to fuel switching. Most of the gamies in the region use coal as fuel,

* Federal and Regional regulations do not requireuie of natural gas or any other fuel in the
element processes;

* The project activity does not increase the capamfitthermal output or lifetime of the element
processes during the crediting period nor is tlaenethermal capacity expansion planned for the
project facility during the crediting period. Ontllge burners of the spray dryers were changed
and it does not contribute to increase the equipifetime;

« The proposed project activity does not result itegnated process change. There are no
significant modifications in equipments or interpabcesses;

B.3.

Based on ACMO00Q9, the project boundary covers @fissions associated with fuel combustion in each
atomizer subject to the fuel switching from oil/téa natural gas. The project boundary is applieabl
both baseline emissions and project emissions.

Baseline
Source Gas Included?| Justification/ Explanatior
0il / Coal CO, Yes Main 'em|SS|on source
Burning CH, No Minor Source
N,O No Minor Source
Project Activity
Source Gas Included?| Justification/ Explanatior
Natural Gas Co Yes Main emission source
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Burning CH, No Minor Source
N,O No Minor Source

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

Based on the methodology, the most plausible bssskenario is determined through the applicatfon o
the following steps.

Step 0 — Preliminary screening based on the startin g date of the project activity

The project participants wish to have the credipegod starting prior to the registration of thgipject
activity. For this reason, it is provided below:

(a) Provide evidence that the starting date ofGB& project activity falls between 1 January 200d a

the date of the registration of the first CDM pudj@ctivity, bearing in mind that only CDM project
activities submitted for registration before 31 Beber 2005 may claim for a crediting period stagrtin
before the date of registration;

The decision of implementing the project happemethé first half of 2000, construction started iad@mber
of 2000. The receipts of the local natural gas camgpprovide evidence for the start date of natges
consumption.

(b) Provide evidence that the incentive from theMCWvas seriously considered in the decision to
proceed with the project activity. This evidencalkbe based on (preferably official, legal anddtner
corporate) documentation that was available gprior to, the start of the project activity.

Eliane’s management took the decision of implenmgnthe project activity in spite of the project
barriers, critically considering the incentive frahe CDM. The following are the documents available
that can be shown as evidence to support that C&§ seriously considered in the decision to proceed
with the project activity:

Internal letters — 06 May 2000
Internal meeting reports — 12 May 2000
Public consultation meeting reports — 05 May 2000.

Step 1: Identify all realistic and credible alternadives for the fuel use in the element process
Scenario 1- The proposed project activity not undertakea &DM project activity;
Scenario 2- Continuation of the current practice of usingaslenergy source;

Scenario 3- Switching from oil to biomass;
Scenario 4- Switching from oil to natural gas at a future pamtime during the crediting period.

Step 2: Eliminate alternatives that are not complyng with applicable laws and regulations

There are no mandatory policies, regulations orlipytolicies requiring the fuel switching for the
project developer or other companies in the seotoregion. All scenarios meet this requirement.
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Moreover, all the environmental licenses do noseng¢ any requirements related to the diminishing of
air pollutants, or more specifically, requiremeifivs fuel switching.Considering this, none of the
alternatives were eliminated.

Step 3: Eliminate alternatives that face prohibitiv = e barriers

According to step 3 of the latest version of the “Tool for demonstration assessment and of
additionality” agreed by the CDM Executive Board, the following sub-steps should be used.

Sub-step 3a. Identify barriers that would prevent the implementation of type of the proposed project
activity:

The latest version of the additionality tool prescribes 4 main types of barriers: investment barriers,
technological barriers, barriers due to prevailing practice, and other barriers. In order to determine
whether the proposed project activity faces barriers that would prevent the implementation of the
proposed project activity, the following barrierene considered:

Barrier 1: (Investment barrier) The Scenario faces economaritial barriers in terms of attractiveness,
and financial and economic risks considering theralv economics of the project and/or economic
conditions in the country.

Barrier 2: (Technological barriers) The Scenario requirestamfchl management or operational effort
and time, which was displaced from normal operation

Barrier 3: (Barriers due to prevailing practice) Whether 8oenario represents prevailing business
practice in the industry. In other words, it asegsshether in the absence of regulations it isuadstrd
practice in the industry, if there is experiencepply the technology and if there tends to be tagiel
management priority for such activities.

Barrier 4: (Other barriers) Barrier related with securing sheply of the fuel. It is discussed below.
Sub-step 3 b. Show that the identified barriers would not prevent the implementation of at least one of

the alternatives (except the proposed project activity)
The table below shows how barriers affect eachabrtlee alternative scenarios identified in Step 1.
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Table: Matrix showing whether the barriers preventthe implementation each alternative scenario.

Barrier

Scenario 1 Scenario 2 Scenario 3 Scenario 4

Evaluated

Barrier 1- YES NO YES NO

Investment

SRIEr 2 - YES NO YES NO

Technological
Barrier 3-
Prevailing YES NO YES NO
Business Practice
Barrier 4 —
Other YES NO YES YES

Project alternativel The continuation | The use of This scenario
is prevented by all of the current biomass is faces barrier

Final Situation

and the fact that

biomass in the
region

identified barriers,| situation is not prevented by all | related with
as assessed in prevented by barriers as result | securing the
financial analysis | identified barriers| of the lack of supply of the fuel

as a reasonable
part of the natural

the project is the
first of its kind. gas supplied
comes from other
countries (see

below).

The most plausible baseline scenario is Scena@2tinuation of current practices) as this scengxi
not prevented by any of the identified barriers.

Regarding the barriers faced by the project agtivitis important to note that national and seaitor
trends were analysed. The Project Activity takeg@lin the very competitive ceramic industry inira
In order to analyse the sectoral trends, a compamsth the top five producers and the type of fustd
in the spray dryers in the region was undertakaset) on the time of decision-making.

Table: Fuel use of main competitor in the south region.

Competltor§ in Type of Fuel
ceramic business
Ceusa Coal
Cecrisa Coal
De Luca Qil (and switched to coal)
Portobello Coal (and switched to Natural Gas only] i
2003)
Itagers Coal

The use of natural gas or biomass is not a commamdtin the sector. A natural gas pipeline was
constructed to serve the region in 2000, and possible to connect all of the plants listed abvéhis
gas supply. However, among the top five ceramidpecers, none of them decided to use Natural Gas
when it arrived in the region. Eliane was the fastamic producer to use natural gas in the spngsrsl
starting the fuel switch in 2001, six months aftex arrival of the pipeline. The Eliane fuel switehs
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pioneering in that it was carried out before anyhaf other leading plants in the region, at a timhen
all the other main players were using oil or c&lbsequent to this, the Eliane project has infladnc
other producers to consider fuel switching opticars] the Portobello plant switched to natural gas i
2003.

Additionally, the implementation of the project iaity not as a CDM project (scenario 1) also faces
significant barriers related to securing the supglfNatural Gas. For the implementation of thisjgco
activity some important parts of the equipment waltanged over to only operate on natural gas, so if
there is a sudden interruption in the supply ofiredtgas the production would be forced to stomatTh
scenario would never happen if the project actieiytinued to use fuel oil, since it can be stdiaad
more easily and cheaply than large quantities @dirahgas. It is important to consider that theunait
gas supplied is not 100% extracted in Brazil, asagonable proportion of it is produced in Bolivia. a
consequence, any changes in the political situatiorthe Bolivian government could affect the
distribution of gas (a similar scenario happenedeigistered CDM project Graneros when Argentina
reduced the amount of gas to Chile and they swittiaek to coal).

Recent changes in the Bolivian administration, tiredre-nationalisation of the gas extraction indest

in the country have reinforced the importance aé tlisk, which acts as a significant disincentige t
invest in gas based projects or fuel switchingde tn Brazil, as long as the gas supply in the tgun
continues to be linked to Bolivia. Even if suppdyriot completely cut off, real or perceived proldem

gas supply could lead to price spikes, posing aacceptable burden on project developers who have
switched to natural gas. Furthermore, political @sdnomic upheaval outside the region continues to
affect international gas markets and leads to supptertainties and price volatility. These areotiya

the types of financial burdens that can be alledahrough additional secure revenue streams fhem t
CDM.

Step 4: Compare economic attractiveness of remainin g alternatives

As only one alternative remains as the most plausible baseline scenario, Step 4 is not required for
this project activity.

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):

According to ACMO0009, in addition to the barrier analyses provided above, the following steps
should be used in order to assess the additionality of the project activity.

Step 1: Investment & sensitivity analysis

The decision on fuel switching was made based eratierage price of fuels in the years before teé fu
switch (2000), in order to avoid an analysis basednstantaneous oscillations in fuel prices. Tdige
below provides information about the price.

Table: Fuel prices
Parameter unit value
Fuel oil price R$/kJ | 0,0082
Natural Gas price R$/kJ | 0,0098
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Coal price R$/kJ | 0,0033
Increase in annual fuel costs | R$ 750,812

Moreover, the fuel switch requires investments donnecting the plant to the gas supply pipeline,
internal pipeline installation (including regulagprpumps and safety equipments), and equipment
conversions from oil to gas. All these investmemse estimated to sum approximately R$ 250,000.00

Considering the investments, operational cost @ffees, fuel prices and a discount rate of 18%l_I(SE
rate is a national bank reference) the projecviigtpresents the following financial analysis.

Table: Financial Analysis

Parameter unit value
Investments R$ - R$ 263,504
Discount Rate % 18%
NPV baseline R$ - R$ 19,556,023
NPV project R$ - R$ 22,987,456
Difference between NPVs R$ R$ 3,431,433

To guarantee the consistency of the result, a th@hsianalysis was performed with variations as
presented in table below, and even in these c#seglifference between baseline and project agtivit
NPV was always negative.

Table: Sensitivity Analysis

Parameter Variation Rl (_Baselir_le_ NP Gl
project activity NPV)
Investment change decrease of 50% - R$ 3,037,503
Natural gas price modification decrease of 10% - R$ 1,344,193

The project activity is not economically attractieeen after a sensitivity analysis, demonstrativey it
is additional to the baseline scenario.

Step 2: Common practice analysis

Detailed common practice analysis is provided anhocedure for identification of the baseline sci&m
provided above.

Step 3: Impacts of CDM registration

The CDM revenue expected for the Project has beeciat in encouraging the project developer to
undertake the project activity. The impact of thppraval and registration of the Project as a CDM
activity will bring financial and non-financial befits to the project developer, the ceramic induatrd
the Host Country.

As discussed in Step 1 above and the barrier aamlyovided in the procedure for identificationtiod
baseline scenario above, the project is not cormidénancially attractive, and also faces sigmifit
barriers to implementation. The impacts of regtiraof the project as a CDM project are as follows

« CDM revenues make the project more attractive fasninvestment point of view by increasing
the IRR/NPV.
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» CDM project participation improves the image of tbempany as an environmentally and
socially responsible company;
» The risk of non-supply is real and an additionaleraie stream into the project, in the form of
CDM revenue, provides greater certainty of casW flato the project, and reduces this risk.
‘ B.6. Emission reductions: ‘

B.6.1. Explanation of methodological choices: |

The project activity attends all the applicabiligguirements of the methodology as discussed above:

Prior to the implementation of the project activignly oil has been used in the element
processes;

Regulations/programs do not constrain the facilibyn using the fossil fuels being used prior tol fue
switching;

Regulations do not require the use of natural gaany other fuel in the element processal;
environmental licenses do not present any requingsrie make any changes related to the use of
fuel oil.

The project activity does not increase the capagftthermal output or lifetime of the element
processes during the crediting period, nor is tlarg thermal capacity expansion planned for the
project facility during the crediting periodhe project activity is related to conversion of
equipment, allowing the consumption of natural igasead of fuel oil.

The proposed project activity does not result tegnated process changdbe fuel switch is applied
for spray dryers and one kiln, and each piece afpmgent represents an element process. They
are not fully integrated. An indication of thisttee fact that the fuel switch process was done in
many steps, one step for each element process. &aofent process does not affect other
processes.

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

Data / Parameter: NCWe

Data unit: TJ/ton

Description: Net Calorific value for Natural Gas

Source of data used: Natural Gas Supplier - SCGAS

Value applied: 0.05679

Justification of the This was the most credible source of informatioailable. SCGAS is the
choice of data or direct supplier of Natural Gas.

description of
measurement methods
and procedures

actually applied :

Any comment: This value was calculated using th&/NlO@m SCGAS in kcal/kg - 13564 -

multiplied by 4.1868E-6

Data / Parameter: NCV

Data unit; TJ/ton
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Description: Net Calorific value for Fuel Oil ans&l
Source of data used: SCGAS
Value applied: NCY; = 0.04015

NCV, o= 0.01884

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

This was the most credible source of informatioailable.

Any comment:

This value was calculated using th&/NiCkcal/kg — 9590 and 4500 -
multiplied by 4.1868E-6

Data / Parameter: ERr
Data unit: tCQe/TJ
Description: CQemission factor of the natural gas, coal or petrol
Source of data used: IPCC 1996
Value applied: NG =55.8
Coal =93.7
Fuel Oil = 76.6

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

IPCC values are conservative

Any comment:

Data / Parameter:

Eproiect » Epaseline

Data unit: %

Description: Fuel efficiency

Source of data used: SCGAS

Value applied: project (natural gas) = 95%

baseline (coal) = 70%
baseline (fuel oil) = 85%

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

The fuel efficiency was assessed by the fuel sappli

Any comment:

Data / Parameter:

EFk,upstream

Data unit:

tCQe/TJ

Description:

Carbon emission factor for leakage calculation

T
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Source of data used: IPCC 1996 referenced by ttieatielogy ACM0009 version 3
Value applied: Coal =14.94
Fuel Oil = 0.086
Natural Gas = 3.360
Justification of the The relevant system element for natural gas (gaduation and/or processing/
choice of data or transmission/ distribution) is predominantly of eat vintage and built and
description of operated to international standards.
measurement methods
and procedures
actually applied :
Any comment:
Data / Parameter: Densityc
Data unit: ton/m3
Description: density of natural gas
Source of data used: SCGAS
Value applied: 0.000634
Justification of the This was the most credible source of informatioailable. SCGAS is the
choice of data or direct supplier of Natural Gas.
description of
measurement methods
and procedures
actually applied :
Any comment: This parameter is used to convert frolnme of natural gas to mass since the
monitoring of Natural Gas is in volume unit (Nm3)

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

Project emissions

Project emissionsPE,) include CQ emissions from the combustion of natural gas ine&ment
processes. Project emissions are calculated based on thetitpaf natural gas combusted in all
element processdsand the respective net calorific values and, @ission factors for natural gas
(EFNG,COZ)a as follows:

PEy = FFproject,y ENCVNG,y EEFNG,coz,y 1)

I:Fproject,y = Z FFPFOJ'BCU’Y (2)

Where:

PE, Project emissions during year y in tO

FForojecty Quantity of natural gas combusted in all elemeat@sses during the yeam tonnes
FFprojectiy Quantity of natural gas combusted in the elememtgss during the yeay in tonnes

NCVyay Average net calorific value of the natural gas basted during the yegrin TJ/tonne

A T
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EFnG, coz CO, emission factor of the natural gas combustedlialaiment process in tGO'J

PE = 19,644,804 m3 * 0.000634 ton/m3 * 0.05679ar/4 55.8 tCQ2/TJ = 39,481 tCee

Baseline Emissions

Baseline emissionBEy) include CQ emissions from the combustion of the quantity cdilaar fuel oil that
would in the absence of the project activity beduseall element processésand respective net calorific
values and C@emission factors. The quantity of coal or fuel thiat would be used in the absence of the
project activity in an element proceisg§FFrasineiy) IS calculated based on the actual monitored dyaoit
natural gas combusted in this element prodeBsdeiy) and the relation of the energy efficiencies dralriet
calorific values between the project scenario (okeatural gas) and the baseline scenario (usealf @r
petroleum fuel).

BEy = Z FFbaseline,i,y ENCVFF i EEFFF CO2i (3)

Considering that the net energy consumption isvedgmt for both cases, we have:

NCV L&
FFoassiinei.y = Z FF ety B —

project,y (4)
NCVFF J |:é‘basehne,i

Where:

BE, Baseline emissions during the year y in t€0

FFbasdine)y Quantity of fuel oil or coal that would be combegsin the elements process i during year
y in tonnes

NCVyay Average net calorific value of the natural gas basted during the yegrin TJ/tonne

EFer, cozi CO, emission factor of the fuel oil or coal combusirethe element processn tCO,/TJ

FFprojectiy Quantity of natural gas combusted in the elememtgsd during the yeay in tonnes

NCVgg; Average net calorific value of fuel oil or cabhht would be combusted in the absence of
the project activity in the element procésluring theyeary in TJ/tonne

Ebasdline; Energy efficiency of element procass fired with fuel oil or coal

Eproject,iy Energy efficiency of element proceadsfired with natural gas

fuel oil: 16,707 ton * 0.04015 TJ/ton * 76.6 tG#DTJ * 0.95/ 0.85 = 57,425 tGO©
coal: 1,936 ton * 0.01884 TJ/ton * 93.7 t&DrJ * 0.95/0.70 = 4,637 tGO®
BE = 57,425 + 4,637 = 62,062 tG©O
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Leakage

The emissions outside the project boundary wereutatkd for baseline and project scenarios. The net
leakage emissions are calculated as the differbattgeen the project leakage and the baseline leakag
As a conservative approach, if the baseline leakagssion is higher than project activity, the kg is
considered equal to zero, and the emission redecfrom these sources are not requested.

I-Ey = I—E(2H4,y
Where:
LEchsay = Leakage emission due to fugitive upstream CH#sions in the year y (tC8)

I-ECH4,y: [FFproject,y* NCVNG,y * EFNG,upstream,CHF FFbaseIine,k,y* NCKk * EFk,upstream,CHzl] * GWI:>CH4

LE =707.3TJ *3.360 tC/TJ - 670.8 TJ * 0.086 tGE&TJI - 36.5TJ *14.94 tCO /TJ = 1,774 iCe

Emission Reduction
ERy = BEy - PEy - LEy (5)
Where:

ER, = Emission reduction (tC#)

BE, = Baseline emissions (tG€)

PE, = Project activity emissions (tG€)
LE, = Leakage (tCg®)

Note: Total emission reductions described in tHiOPare calculated using the consumption of natural
gas in 2004, and applied to future years. The atewemission reduction calculation for future yemits
be based on measured data from all equipmentsgiilménoperation of the project activity.

ER = 62,062 tCge - 39,481 tCge - 1,774 tCGe = 20,807 tC&e
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B.6.4 Summary of the ex-ante estimation of emissiageductions: |
Esjumatlor) (.Jf Estimation of Baseling Estimation of Estlmat!on o
project activity . emissions
Year emissions emissions leakage reductions
(tonnes of CO2) (tonnes of CO2) | (tonnes of CO2 ¢ (tonnes of CO2)
2001 39,481 62,062 1,774 20,807
2002 39,481 62,062 1,774 20,807
2003 39,481 62,062 1,774 20,807
2004 39,481 62,062 1,774 20,807
2005 39,481 62,062 1,774 20,807
2006 39,481 62,062 1,774 20,807
2007 39,481 62,062 1,774 20,807
TOTAL 276,367 434,434 12,418 145,649

| B.7 Application of the monitoring methodology and @scription of the monitoring plan: |

| B.7.1 Data and parameters monitored: |

Data / Parameter: FF project iy

Data unit: Nms3

Description: Natural Gas consumed in process element i in year y
Source of data to be | monitored by turbine flow meters

used:

Value of data applied | 19,644,804
for the purpose of
calculating expected
emission reductions in
section B.5
Description of The operator should record collected data on legtspaper every hour.
measurement methods
and procedures to be
applied:

QA/QC procedures to | Uses flow meter totalizing natural gas consumptimthat, any mistake can be
be applied: detected and corrected.

Any comment: The readings of Natural Gas will bdtiplied by a 2.9 factor as to correct the
temperature and pressure at the time of the dédlesction in order to get Nmé.

1%

| B.7.2 Description of the monitoring plan: |

The engineering department at the Eliane facilityudd collect information regarding fuel consumptio
and production of all the activities. All informafi will be collected and recorded on site. EcoS&ear
is responsible for emission reduction calculations

T
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The Natural Gas consumption will be monitored lmwfimeters hourly and consolidated monthly. The
ceramic production is consolidated monthly. Alladatll be stored on the computer system and the log
sheets

This section details the steps taken to monitoa oegular basis the GHG emissions reductions fran t
Eliane natural gas fuel switch project, in Bradihe main components covered within the monitoring
plan are:

1. Parameters to be monitored, and how the datdeviollected;
2. The equipment to be used in order to carry autitaring;
3. Operational procedures and quality assurang®nagilities.

The requirements of this MP are in line with thedkiof information routinely collected by similar
companies in the sector, thus, internalizing thecedures should be simple and straightforward. If
necessary, the MP can be updated and adjusted &b operational requirements, provided that such
modifications are approved by a Designated OperatiEntity during the process of verification.

As the project activity is currently operating, ntonng has been undertaken since January 2001. All
data have been archived electronically, and datéeikept for the full crediting period, plus twears.

The monitoring structure will be quite differeneemending of the site location. Currently, the pcoje
activity involves two locations: Cocal do Sul andalima. Each one has it own internal procedures fo
calculating and measuring the fuel consumption@oduction.

COCAL DO SUL (Eliane I, Il and V)

In Cocal do Sul, two departments are involved widtita collection related to project activity: the
“Central de Massas”, and the Engineering departm@&hte “Central de Massas” department is
responsible for collecting the data, and inputtingto the electronic system. Natural gas measuri
devices are installed only in the entrance of CaleaBul unit (SCGAS measuring device), and for the
following equipments:

ELIANE I
ATM-1
ATM-2
ATM-3

The fuel consumption of other equipments is catedldbased on energy efficiency consumption factors.

CRICIUMA (Eliane 1V)

In Criciima, the unique department involved withtadaollection and calculation is the Engineering
department. Natural Gas measuring devices arelletstanly in the entrance of the Criciima unit
(SCGAS measuring device). The consumption of eaatepof equipment is calculated based on energy
efficiency consumption factors.

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

The application of the baseline study and monitorig methodology was completed on 27/02/2007

Pablo Fernandez Luis Filipe Kopp

EcoSecurities do Brasil Ltda. EcoSecurities do Brasil Ltda.

Rua Lauro Muller n°116, sala 4303, BotafogdRua Lauro Muller n°116, sala 4303, Botafogo
Rio de Janeiro — RJ, Brasil CEP: 22290 160 Rio de Janeiro — RJ, Brasil CEP: 22290 160
Phone: +55 (21) 2275 9570 Phone: +55 (21) 2275 9570

e-mail: kopp@ecosecurities.com e-mail: kopp@ecosecurities.com
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More than 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:

01 January 2001

‘ c.2.1.2. Length of the first crediting period

7 years

‘ 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 environmentampacts, including transboundary

impacts:

The environmental authority responsible for licagdtliane activities did not request any environtaken
study for the fuel switch. Environmental impactsdsés are requested only when the activity presents
significant impacts, thus there are no signifiaaegative impacts related to the project activity.

Table: Environmental licenses number for each unit.

Unit

Operational License number

Eliane |

LAO 1919/04

Eliane Il

LAO 1921/04

Eliane IV

LAO 1459/04

Eliane V

LAO 1921/04

Notice that Eliane V has moved to Eliane Il pregiyuo gaining the license. Therefore, the equipisen
evaluated by Eliane Il licensing process alreadytaio Eliane V equipment. The nomenclature used

here, designating Eliane V, was to comply with Ed#& internal nomenclature.

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

No significant negative environmental impact is@cqed from the project activities.
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SECTION E. Stakeholders’comments \

\ E.1. Brief description how comments by local stakeholderhave been invited and compiled: \

According to the Resolution #1 dated on DecembB&r 2003, from the Brazilian Inter-Ministerial
Commission of Climate Change (Comissédo Interminestele Mudanca Global do Clima - CIMGC),
decreed on July"7 1999, any CDM projects must send a letter with a desion of the project and an
invitation for comments by local stakeholders. Imstcase, letters were sent to the following local
stakeholders:

« City Hall of Cocal do Sul and Criciuma;

* Chamber of Cocal do Sul and Criciuma

* Environment agencies from the state and Local Alitho

* Brazilian Forum of NGOs;

» District Attorney (known in Portuguese as MinistéRublico, i.e. the permanent institution essential
for legal functions responsible for defending tlegal order, democracy and social/individual
interests) and;

* Local communities associations.

Local stakeholders were invited to raise their @ns and provide comments on the project actiatyaf
period of 30 days after receiving the letter ofitatron. EcoSecurities and the project developer
addressed questions raised by stakeholders diniggeriod.

E.2.  Summary of the comments received.: ‘

No comments received up to date.

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

No comments received up to date.

1 Sourcehttp://www.mct.gov.br/clima/comunic/pdf/Resolucépqidf
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROQJECT __ACTIVITY.

Organization:

Eliane

Street/P.O.Box:

Rua Maximiliani Gaidzinski 245

Building:

City: Cocal do Sul
State/Region: Santa Catarina
Postfix/ZIP: CEP: 88845-000
Country: Brazil

Telephone: +55 (48) 441 7764
FAX:

E-Mail:

URL: www.eliane.com.br
Represented by:

Title: Engineering Manager
Salutation: Mr.

Last Name: Batista

Middle Name:

First Name: Jaime

Department: Engineering
Mobile:

Direct FAX: +55 (48) 3441 7706
Direct tel: +55 (48) 3441 7752

Personal E-Mail:

jaime@eliane.com.br
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Organization:

EcoSecurities Ltd.

Street/P.O.Box:

40-41 Park End Street

Building:

City: Oxford

State/Region: OX1 1JD

Postfix/ZIP:

Country: United Kingdom of Great Britain and Nonthéreland
Telephone: +44 - 1865 202 635
FAX: +44 - 1865 251 438
E-Mail: br@ecosecurities.com
URL: WWW.ecosecurities.com
Represented by:

Title:

Salutation: Mr.

Last Name: Moura Costa

Middle Name:

First Name: Pedro

Department:

Mobile:

Direct FAX: +44 — 1865 297 483
Direct tel:

Personal E-Mail:

cdm@ecosecurities.com
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Not applicable
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Annex 3
BASELINE INFORMATION
Calculation data
Fuel data
lower Carbon | Carbon
heating [Net calorific| Carbon |Carbon [Emission[Emission
density | value value |oxidation|content |Factor (t|Factor (t| Fuel| Burning
Sources (Kg/m”"3)|(Kcal/kg)|(TJ/Ktonne)| (%) (tC/TJ) |CO2/TJ)|CO2/ton)| unit | efficiency
coal 864 4.500 18,84 99,0% 25,80 93,65 1,76 kg 0,70
fuel oil 1000 9.590 40,15 99,0% 21,10 76,59 3,08 kg 0,85
natural gas 634  13.564 56,79 995% 15,30 55,82 3,17 kg 0,95
Source:

Brasilian energy Balance, 2004
http://www.mme.gov.br/site/menu/select_main_menu_item.do?channelld=1432&pageld=4060

IPCC

1996

SCGas data

|:|Calculated

Leakage data

tonne of
Project Emission Type Factor CH4/TJ Source
Natural Gas P_roc_ess_lng, Transport, and 3.36 IPCC 1996

Distribution

Transportation unit value
Distance from purchase site km 300
Truck capacity ton 20
Truck consumption rate | diesel / km 0/40
Truck consumption rate kg diesel / km 0.336

Equipment data
(only equipments installed before 2006)

Code Location Annual energy
consumption (in TJ)
ATM 1 Eliane || 99,4
ATM 2 Eliane 11 69,3
ATM 3 Eliane || 139,3
ATM 1 Eliane IV 42,7
ATM 2 Eliane IV 42,7
ATM 1 Eliane V 52,7
FB9 Eliane | 224,7
ATM1 Eliane | 36,5
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Parameter value Unit Source
Total 263,504 | R$ Company data
Investments
investments
Fuel oil price 0.0082 R$/kJ Company data (obtained from suppliers). Average price of
energy years 2000 and 2001
prices Natural Gas 0.0098 | R$/kJ Company data (obtained from suppliers). Average price of

price

years 2000 and 2001

others Discount rate 18%
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MONITORING INFORMATION

COCAL DO SUL (Eliane |, Il and V)
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Table: Data to be collected or used to monitor simrsreductions from the project activity.

(m), | Monitorin o Requnsible o
ID Data Data ' Monitorin parties/ Monitoring
number | variable unit ). 9 g method | individuals for | equipments SRS
&) | freguensy monitoring
1 Q_NG Joule m Monthly Flow meter| SC GAS Entrance | Supported
flow meter | by SC
GAS
2 Qn_NG Joule m Monthly Flow meter| Engineering |Individual |Supported
department equipment | by Eliane
flow meter
Table: Equipment used to monitor emission redustioom the project activity.
Partie; Default
. Variables (EEEONEE . . values to
Equipment ; for Procedure in case of failure : Comments
monitored . use in case
opgratlng of failure
equipment
Entrance Failure reported to equipment
flow meter supplier and repairs carried Previous
Q_NG SC GAS out. If repairs are not reading
possible, equipment will be minus 5%
replaced by equivalent item.
Individual Failure reported to equipment
equipment Engineering supplier and repairs carried Previous
flow meter Qn_NG d out. If repairs are not reading
epartment . ) X )
possible, equipment will be minus 5%
replaced by equivalent item.
Table: Natural gas flow meters (Manufacturers and nodels)
Equipment Manufacturer/ | Specific information Serial number
model
Eliane IV Elster DVGW Nr.: DG4705 AQ 1264 69111800/2000
ATM 1 QA 100 802 Pmax 4bar Qmin
10m3/h Qmax 160m?3/h
Eliane IV Elster DVGW Nr.: DG4705 AQ 1264 69111801/2000
ATM 2 QA 100 802 Pmax 4bar Qmin
10m3/h Qmax 160m?3/h
Eliane | Krom Schroder | AQ 1264 69096189/98
ATM 1 —Klin DG-4705 DM 2502100 Pmax 4bar Qmin
Tunnel 20m3/h Qmax 400m3/h
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Eliane I Elster DVGW Nr.: DG4705 AQ 1264 69111805/2000
ATM 1 QA 250 1002 Pmax 4bar Qmin
20m3/h Qmax 400m3/h
Eliane II Elster DVGW Nr.: DG4705 AQ 1264 69111806/2000
ATM 2 QA 250 1002 Pmax 4bar Qmin
20m3/h Qmax 400m3/h
Eliane I Elster DVGW Nr.: DG4705 AQ 1264 69110159/2000
ATM 3 QA 250 1002 Pmax 4bar Qmin
20m3/h Qmax 400m3/h

Table: Operational procedures and responsibiliiesnonitoring and quality assurance of emissions
from project activity (E=responsible for executiizresponsible for overseeing and assuring quality,

I=to be informed)

ELIANE
= : : . SC GAS
Task Centro "de Engineering Equment (Natural gas EcoSecurities
Massas department Supplier .
supplier)

department
Collect data E E
Enter data into

E R

spreadsheet
Make monthly
and annual E I
reports
Achieve data & E |
reports
Calibration /
Maintenance, R E E I
rectify faults

CRICIUMA (Eliane 1V)

Data monitored is presented below.

Table: Data to be collected or used to monitor simisreductions from the project activity.

(m), | Monitorin o Respo_nsible o
ID Data Data ’ Monitorin parties/ Monitoring
. .| (c), g Lo . Comments
number | variable unit g method | individuals for | equipments
(&) | TeerEmsy monitoring
1 Q_NG Joulg m Monthly Flow meter| SC GAS Entrance | Supported
flow meter | by SC
GAS
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Table: Equipment used to monitor emission redudtiom project activity.
Partle§ Default
: responsible
. Variables . . values to
Equipment ; for Procedure in case of failure : Comments
monitored . use in case
operating .
. of failure
equipment
Entrance Failure reported to equipment
flow meter supplier and repairs carried Previous
out. If repairs are not reading
possible, equipment will be minus 5%
replaced by equivalent item.

Table: Operational procedures and responsibilitesnonitoring and quality assurance of emissions
from project activity (E=responsible for executiizresponsible for overseeing and assuring quality,
I=to be informed

ELIANE Equipment Supplier Se s (Ngtural 935 | Ecosecurities
Task : : SN,

Engineering

department
Collect data E
Enter data into E
spreadsheet
Make monthly
and annual E I
reports
Achieve data & E |
reports
Calibration /
Maintenance, R E E I
rectify faults




