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\ SECTION A. General description of small-scale_pragct activity \

\ Al Title of the small-scale project activity: \

Project title: BT Geradora de Energia Elétrica S.A. — Ferradural8rydro Power Plant — Small Scale
CDM Project (hereafter referred to simply as “BTCSSDM Project” or “BGEE™}.

PDD version number:04.1
Date (DD/MM/YYYY): 10/08/2012.

\ A.2. Description of the small-scale project activit:

The primary objective of the BT Project is to hetget Brazil's rising demand for energy due to
economic growth and to improve the supply of eleityr, while contributing to the environmental, smic
and economic sustainability by increasing renewablkergy’s share of the total Brazilian (and therat
America and the Caribbean region’s) electricitysuamption.

This indigenous and cleaner source of electricigo gorovides an important contribution to
environmental sustainability by reducing carbonxale emissions that otherwise would have occurred
in the absence of the project. The project activéguces emissions of greenhouse gas (GHG) by
avoiding electricity generation from fossil fuelusoes (and C®emissions), which would be generated
(and emitted) in the absence of the project.

The project activity consist of a SHPP locatedhia Guarita River, in the city of Erval Seco, State
of Rio Grande do Sul (South of Brazil) with 10.1 Mf total installed capacity and reservoir of ®53
km2. Detailed description related to the technolofiythe project activity is presented in the Seattio
A.4.2. It improves the supply of electricity withkean, renewable hydroelectric power while contiiifogit
to the regional/local economic development. Thesallsscale projects provide site-specific relidiili
and transmission and distribution benefits inclgdin

* increased reliability and, shorter and less extensutages
» lower reserve margin requirements

» improved power quality

* reduced lines losses

* reactive power control

» mitigation of transmission and distribution congmst and

* increased system capacity with reduced T&D investme

! This Project Design Document corresponds testmndcrediting period of the proposed CDM project atyivirhefirst
crediting period is from 01/01/2004 to 31/12/2010.

2 As per paragraph 4a of EB59, Annex 9, the detatiin of the rated/installed capacity was basedthen
installed/rated capacity of generator.
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It can be said that fair income distribution is i@eked from job creation and an increase in
people’s wages, however better income distribuitiothe region where the project is located is otedi
from less expenditures and more income in the lowahicipalities. The surplus of capital that these
municipalities will have could be translated intweéstments in education and health which will disec
benefit the local population and indirectly impactmore equitable income distribution. This money
would stay in the region and be used for providimg population better services which would improve
the availability of basic needs. A greater incorames from the local investment on the local economy
and a greater tax payment, which will benefit theal population.

BT Geradora de Energia Elétrica S.A., owner ofghgect, is a special purpose company (SPC)
formed by the shareholders presented below:

« TMKN - Administracdo de Bens e Participacbes Sadie$ Ltda, located in the town of
Pomerode, state of Santa Catarina. Owns 20.8% eofcdmpany, and manages holding
participation.

* Master S/A, located in the town of Brusque, stdt8anta Catarina. Owns 20.0%, and works
in the real state business.

* Dimas Luiz Tagliari, living in Frederico Westphalestate of Rio Grande do Sul. Owns
12.5%.

* Rio Novo Participagdes Ltda., located in the towB@co do Norte, state of Santa Catarina.
Owns 12.0%, and works with consulting to other canies.

* Rischbieter Engenharia Industria e Comeércio Ltideated in the town of Vista em Gaspar,
state of Santa Catarina. Owns 9.0%, and works tiwéhmanufacturing of cement and gypsum
products.

» Others: 24.7% joint participation.

Therefore, indisputably the project has reduceghfiee environmental impacts and has developed
the regional economy, resulting, consequently, ettds quality of life. In other words, environmenta
sustainability combined with social and economistige, definitely, contributes to the host courgry’
sustainable development.

A.3.  Project participants:

Table 1 — Parties and private/public entities invaled in the project activity

Name of Party involved Private and/or public entity(ies) Kindly indicate if the
*) Project participants (*) Party involved whishs
((host) indicates a host (as applicable) to be considered as
Party) project participant
(Yes/No)
Brazil (host) BT Geradora de Energia Elétrica S.A. No
United Kingdom of Great| Ecopart Assessoria em Negocios Empresariais No
Britain and Northern Ireland Ltda.
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Japan The Chugoku Electric Power Co., Inc. No

United Kingdom of Great
Britain and Northern Irelan
(*) In accordance with the CDM modalities and prbaees, at the time of making the CDM-PDD publicte
stage of validation, a Party involved may or may have provided its approval. At the time of redings
registration, the approval by the Party(ies) ineolis required.

dConsteIIation Energy Commaodities Group Inc. No

Please refer to Annex 1 for detailed contact infaom.

‘ A.4.  Technical description of the small-scalproject activity : ‘

‘ A.4.1. Location of the_small-scale project actiwy: ‘

‘ A4.1.1. Host Party(ies): ‘

Brazil.

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

State of Rio Grande do Sul (South of Brazil).

A.4.1.3. City/Town/Community etc:

Erval Seco.

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

The project is located in the South region of Brazio Grande do Sul State, in the municipality
of Erval Seco (Figure 1), and uses the hydro pteot the Guarita’'s River. PCH Ferradura’ geogiaph
coordinates are as follows according to the BrazilPower Regulatory Agency (from the Portuguese
Agéncia Nacional de Energia Elétrica — ANBBEResolution # 180 dated Jung, R00G: 27°33'35”
South Latitude and 53°34'36” West Longitude.

% Available at ANEEL'’s website: kttp://www.aneel.gov.br/cedoc/res2000180zpdf
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Parana
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Rio'Grandeldo Sul

- (Google

Altitude do ponto de visdo 82629 mi

Figure 1 - Political division of Brazil showing themunicipality of Erval Seco in the state of Rio
Grande do Sul

(Source: Google Earth)

The city of Erval Seco has 8,196 inhabitants, 384'land is 353.85 km from Porto Alegre¢he
capital of the State of Rio Grande do Sul.

Type |I: Renewable energy projects.
Category 1.D.: Grid connected renewable electricity generation.

The project uses the renewable hydro potentialhef Guarita River to supply electricity to a
distribution system (Brazilian interconnected gritipt is supplied by at least one fossil fuel fired
generating unit and has an installed capacity df M? (below the eligibility limit of 15 MW for small
scale projects). The technology and equipment usetie project was developed and manufactured
locally.

4 IBGE (2010). Banco de dados Cidades@. InstituasiBziro de Geografia e Estatistica. Available at:
<http://www.ibge.gov.br.

® Available at:

<http://www.portalmunicipal.org.br/entidades/famdesdo _geral/mumain.asp?ildEnt=5523&ildMun=1001434.39
Accessed on May 352010.
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The project consists of a small-hydro power plampperation since December 26pthe yearly
guaranteed energy output provided by the SHPP,854@MWH and it has a small reservoir with 0.5335
kmz of area.

The project facility contains a small reservoir,ievhstores water in order to generate electricity
for short periods of time. Run-of-river projects dot include significant water storage, and must
therefore make complete use of the water flow. pidgl run-of-river scheme involves a low-level
diversion dam and is usually located on swift flogvstreams (Figure 2).

Powerhouse Slulce gate

P

A low-head hydro Installation in which the
water Is taken directy from the weir,

Figure 2 — Schematic view of a run-of-river power [an

According to Eletrobras (1999), run-of-river prdigare defined as “the projects where the river’s
dry season flow rate is the same or higher thaminenum required for the turbines”.

A low-level diversion dam raises the water leveltive river sufficiently to enable an intake
structure to be located on the side of the rivére Thtake consists of a trash screen and a subtherge
opening with an intake gate. Water from the intekeormally taken through a pipe (called a penstock
downhill to a power station constructed downstreditine intake and at as low a level as possibtgatn
the maximum head on the turbine.

The Francis turbines, used in BGEE Project, arentlost widely used among water turbines
(Figure 3).

The Francis turbine is a type of hydraulic reactiorbine in which the flow exits the turbine
blades in the radial direction. They are commopawer generation and are used in applications where
high flow rates are available at medium hydraukadh Water enters the turbine through a spiral tank
and is directed onto the blades. The low momentatemthen exits the turbine through a ducting known

® The ANEEL approval establishes the beginning efdbmmercial plant operation, see resolution n82ldated
30/12/2003, available athttp://www.aneel.gov.br/cedoc/dsp20031032xpdf

" Total energy generation per year was estimateeidbiasthe assured energy of the plant as establisp¢he
Brazilian Ministry of Mines and Energy as per ANEEsolution nr. 446, dated 01/09/2003, availahble at
<http://www.aneel.gov.br/cedoc/res2003446xdf
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as suction tube. In the model, water flow is sugplby a variable speed centrifugal pump. A load is
applied to the turbine by means of a magnetic hrakd torque is measured by observing the deflectio
of calibrated springs. The performance is calcdldig comparing the output energy to the energy
supplied.

Figure 3 - Example of a Francis Turbine

Source: NTUA, 2008

The equipment and technology used in the projest lbeen successfully applied to similar
projects in Brazil and around the world. The maisign characteristics of the project are shownvbelo
(Table 2):

Table 2 — Technical configuration of PCH Ferradura

Turbines

Type Double Francis
Quantity 2
Rotation (RPM) 600
Power (MW) 4.669
Nominal liquid head (m) 39.1
Manufactures MOLLER

Generators
Type SPA 900
Quantity 2
Frequency (Hz) 60
Power (kVA) 5,500
Nominal voltage (V) 6,900
Manufacturer WEG

8 NTUA (2009). Department of mechanical engineeriflgids section. National Technical University ofhans.
Available at: <http://www.fluid.mech.ntua.gr/lht/PB03011.JPG>. Accessed on 30 Apr 2009.
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There is also a small turbine of 0.2 MW. This sudmerged asynchrounous turbine located on the
bottom of the dam, which was manufactured by Rigtbb Engenharia e Comércio..

It is important to mention that hydropower planttbé project activity operate according to the
installed capacities authorized by the environnmeag@ncy of Rio Grande do Sul State (which can be
confirmed by the operation licenses) and authddmatissued by the Brazilian Electricity Regulatory
Agency (from the Portuguegggéncia Nacional de Energia Elétrica - ANBEL

A.4.3 Estimated amount of emission reductions over the dsen_crediting period: ‘

Estimated emission reductions were calculated basdte assured energy of the project and CO
emission factor of the grid applicable to grid-ceated renewable power generation project activities
Detailed explanation related to the emission rddanatalculation is presented in section B.6. Thead
crediting period of the project will generate thatimated annual reductions as presented in the tabl
below.

Table 3 - Estimated emission reductions of the pregt during the second crediting period

Estimation of annual
Years emission reductions in
tonnes of CQe
2011 7,167
2012 7,187
2013 7,167
2014 7,167
2015 7,167
2016 7,187
2017 7,167
Total estimated reductions (tonnes 50,209
of COe)
Total number of crediting years 7
Annual average of the estimated
redgctions over the (':r_editing' 7173
period over the crediting period '
(tCOse)

There is no recourse to any public funding by tiRs h the proposed project activity. The
project proponents hereby confirm that there isdnaergence of Official Development Assistance
(ODA) to the proposed project activity.
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large scale project activity:

According to paragraph 2 of Appendix C1 of the Sifigll Modalities and Procedures for
Small-Scale CDM project Activities:

A proposed small-scale project activity shall bemed to be a debundled component of a large project
activity if there is a registered small-scale CDNbject activity or an application to register aneth
small-scale CDM project activity:

- With the same project participants;

- In the same project category and technology/measind

- Registered within the previous 2 years; and

- Whose project boundary is within 1 km of the gebjpoundary of the proposed small-scale

activity at the closest point.

There is currently no registered CDM project at $ite either large or small scale. Hence, the
project cannot be considered a debundled comparfientarge scale project activity.

SECTION B. Application of a baseline and monitorirg methodology

AMS-I.D. —"“Grid connected renewable electricity generatiofversion 17);

“Assessment of the validity of the original/currdrdseline and to update the baseline at the
renewal of a crediting period{version 03.0.1).

“Procedures for renewal of the crediting period akegistered CDM project activity(Version
06.0Y.

According to approved methodology AMS-I.D, a congainmargin (CM), consisting of the
combination of operating margin (OM) and build mar@BM) shall be calculated in accordance with the
procedures prescribed in tH€ool to calculate the emission factor for an elégty system” (version
2.2.1), which is also used.

Additionally, the procedures related to project ssiins prescribed in the approved
methodology ACMO0002 “Consolidated baseline methodology for grid-conmektelectricity generation
from renewable sourcesthere also taken into account as established in AMS

B.2 Justification of the choice of the project caigory:

® An email was sent to UNFCCC on 29/06/2010 notifying skcretariat of the intention to request a reneival
crediting period of the registered CDM project ityi The confirmation of receipt was sent by UNRCGn
01/07/2010. A copy of theses emails was suppligte¢d OE.

10
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Category I.D -Grid connected renewable electricity generation
From AMS-1.D:

“1. This category comprises renewable energy generatioits, such as photovoltaic, hydro,
tidal/wave, wind, geothermal and renewable biom#ésat supply electricity to a national or a regidna
grid.

2. This methodology is applicable to project atigaa that (a) install a new power plant at a site
where there was no renewable energy power plantabipg prior to the implementation of the project
activity (Greenfield plant); (b) involve a capacagdition; (c) involve a retrofit of (an) existingant(s);
or (d) involve a replacement of (an) existing p(aht

2. Hydro power plants with reservoirs that satisfyleast one of the following conditions are
eligible to apply this methodology:

* The project activity is implemented in an exgtimeservoir with no change in the volume of
reservoir;

* The project activity is implemented in an exgtieservoir, where the volume of reservoir is
increased and the power density of the projectvigti as per definitions given in the Project
Emissions section, is greater than 4 W/m

« The project activity results in new reservoirgddahe power density of the power plant, as per
definitions given in the Project Emissions sectisrgreater than 4 W/t

The project activity comprises the implementatibrasmall-hydro power plant connected to the
grid with maximum output capacity of 10.1 MWand which will not increase beyond 15 MW. The
project implementation resulted in a new reseraoid the plant power density is equal to 18.93 W/m?,
value greater than the minimum required (4 W/m2)H®yAMS I.D. criterion.

\ B.3.  Description of the project boundary: \

According to AMS-1.D methodologythe spatial extent of the project boundary includies
project power plant and all power plants connecpénysically to the electricity systéhthat the CDM
project power plant is connected’to

Also, the project boundaries are defined by thessions targeted or directly affected by the
project activities, construction and operation. e&nit encompasses the physical, geographicalosite
the hydropower generation source.

| B.4. Details of the baseline_and its development: |

19 According to the latest approved version of thedTto calculate the emission factor for an eleitirisystem”, is
defined by the spatial extent of the power plaingés are physically connected through transmissimhdistribution
lines to the project activity (e.g. the renewabdevpr plant location or the consumers where eléttris being
saved) and that can be dispatched without signifitansmissions constraints.

11
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According to AMS-I.D (version 17),The baseline scenario is that the electricity datdd to the
grid by the project activity would have otherwiseeb generated by the operation of grid-connected
power plants and by the addition of new generasioarces into the grid

In the absence of the project activity, all the rggewould be generated by other plants in
interconnected grid. Hence, the baseline scenaiddéntified as the continuation of the current
(previous) situation of electricity supplied by aixmof electricity generation in the Brazilian
interconnected grid, which includes fossil fueltgienergy matrix.

The baseline emissions are calculated through dnenpeters shown in the table below. For more
details, see section B.6.1.

Table 4 — Parameter used to determine the baselimgnissions

Parameter Description Unit Source
Quantity of net electricity
supplied to the grid as a result of . L
EGoLy th(l,O I?mplementa?ion of the coy  MWh/Y | Project activity site.
project activity in yeay
The combined margin calculation |is
. CO, emission factor of the grid based on method a provided by the
EFcozgriay electricity in yeary tCORMWh | .t 1o calculate the emission factdr
for an electricity system”
Official publications (data from
Simple adjusted operating ONS), IPCC default values and
EFgigomad,y | Margin CQ emission factor in tCOe/MWh | default values provided by tH& ool
yeary to calculate the emission factor for an
electricity system”
Official publications (data from
Build margin CQ emission ONS), IPCC default values and
EFgm 2010 factor for the project electricity tCO.e/MWh | default values provided by thé 6ol

system in yeay

to calculate the emission factor for
electricity systefn

"

According to the Procedures for renewal of the crediting period ofesistered CDM project
activity’, its annex |, with Tool to assess the validity of the original/curréaiseline and to update the
baseline at the renewal of a crediting periposhall be used. Therefore, the following stepsestaken:

Step 1: Assess the validity of the current baseline for the next crediting period:

The “Procedures for the renewal of the crediting perafda registered CDM project activity
approved by the CDM Executive Board requires aesssent of the impacts of new relevant national
and/or sectoral policies and circumstances on élseline. The validity of the current baseline seased
using the following Sub-steps:

12
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Step 1.1: Assess compliance of the current baseline with relevant mandatory national
and/or sectoral policies

A brief explanation of the history of the electtycsector is presented below.

Until the beginning of the 1990’s, the energy seetas composed almost exclusively of state-
owned companies. From 1995 onwards, due to theaserin international interest rates and the lack o
state investment capacity, the government stahtegtivatization process. However, by the end @020
results were still modest. Although further iniivats, aiming to improve electric generation in the
country, were taken between the 1990’s and 20@¥, did not attract new investment to the sector.

In 2003, the recently elected government decidedfulty review the electricity market
institutional framework in order to boost investrteein the electric energy sector. Market rules were
changed and new institutions were created suchnasgEtic Research Company (in a free translation
from the PortuguesEmpresa de Pesquisa Energética — EPEan institution responsible for the long
term planning of the electricity sector with thderof evaluating, on a perennial basis, the sadétye
supply of electric power — and Chamber for the Cemualization of Electric Power (from the
Portugues€amara de Comercializa¢éo de Energia Elétrica — &CE an institution responsible for the
management of electric power commercialization wwithe interconnected system. This new structure
was approved by the House of Representatives aslished in March of 2004,

Considering explanations above, the electricitytein fact change after the project start.
However the new national/sectoral policy did nofpaut the baseline scenario of the projed,
electricity generated by the operation of grid-cected power plants and, therefore, the baselingasice
continues to be the one identified in the firstditiag period. This baseline scenario complies vaith
relevant mandatory national and/or sectoral pdicie

Step 1.2. Assess the impact of circumstances

As mentioned above, there are no new relevant mati@nd/or sectoral policies and/or
circumstances in the electricity sector applicdbléhe Project Activity, in comparison to the timkthe
Project’s start date, which could impact the v&idif the current baseline for the next creditiregipd.
Therefore, the current baseline scenario doesew to be updated for this crediting period.

However, circumstances related to {&nission factor changed and, therefore, it weveeveed
in this PDD (see section B.6.1 and B.6.3).

Step 1.3. Assess whether the continuation of the use of current baseline equipment(s) is
technically possible

The current baseline scenario is the continuatiothe current practice. In the absence of the
project, the electricity produced by SHPP would enddeen generated by the National Interconnected
System (from the Portugues&istema Interligado Nacional - SIN The SIN is composed by 2.481

1 <http://mww.planalto.gov.br/CCIVIL/ Ato2004-2006/20044/L10.848.htrr.

13
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plants? each one with specific characteristics and equitisieThus this step does not apply, since the
whole system would continue to supply energy indepetly of the lifetime of individual equipments.

Step 1.4. Assessment of the validity of the data and parameters

According to the Tool to assess the validity of the original/currdmatseline and to update the
baseline at the renewal of a crediting pefipdpdates should be undertaken in the followingesa

«  Where IPCC default values are used, the valuesldhmuupdated if any new default values
have been adopted and published by the IPCC, famele, in guidelines for national GHG inventories,
IPCC assessment report or special reports by tl@ap

* Where emission factors, values or emissiorcharks are used and determined only once
for the crediting period, they should be updatexcept if the emission factors, values or emission
benchmarks are based on the historical situationtte site of the project activity prior to the
implementation of the project and cannot be upddiedause the historical situation does not exist
anymore as a result of the CDM project activity.

As mentioned above, the current baseline scensattioei electricity generation by the SIN, which
have been enlarged to supply the increasing defioaredectrical energy supply, fact that can be fiedli
by the increase of the SIN’s installed capacitgyFé 4).

Average growth  jamm Average growth
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Figure 4 — Increase of the installed capacity of 8l
Source: CMSE — SIN(considering a projection for 2010)13

12 ANEEL website: <http://www.aneel.gov.br/aplicacoes/capacidadelicagibcidadebrasil.aspAccessed on May $62010.

14
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% installed capacity

CGH - Hydroelectric Generator Center
W EOL - Wind Generator Center
¥ PCH - Small Hydroelectric Power Plant
® UHE - Hydroelectric Power Plant
M UTE - Thermoelectric Power Plant

UTN - Thermonuclear Power Plant

0.00%

2.88% 0.73%

Figure 5 - Share of installed capacity
Source: ANEEL (2010}*

The dispatch of new energy plants altered the graagrix profile. According to ANEEL latest
data: 69.8 % of Brazil's installed capacity is cased by hydropower plants and 24.58 % by thermal
power stations (Figure 5), during the time of thetfregistration, the profile was: 74.1% hydropowe
plants, and 12.3% by thermal power stafiols can be notice, the profile of the energy ahiat
dispatches energy to the SIN have altered, inargabie amount of fossil fuel participation in ithdse
facts reflect on the emission factor value, whiakstrbe recalculated.

An article prepared by three researchers from Usidade de S&o Padfan May 2009 analyzes
the expansion of Brazilian electricity system anohgiders that the technical-economic limit of
hydropower projects related to the socially acdalptéssues is almost reached. In this contextstudy
points as a trend the implementation of fossil finelrmal power plants or large projects in the Aomaz
region. The study states that although investmemeénewable energy in a long-term planning is being
made, the Brazilian energy supply tends towardsosenmtensive use of fossil fuels, mainly to the
insertion of natural gas and coal thermal powentsla

13 Data obtained from EPE’s presentation (from théugaese Empresa de Pesquisa Energéfjcavailable at:
<http://www.senado.gov.br/web/comissoes/ci/ap/APA@19 Dr_Mauricio_Tolmasquin.pelf accessed on April #92010.

14 Agéncia Nacional de Energia Elétrica (ANEEL). Badeolnformac8es de Geracéo (BIG). Available at:
<http://www.aneel.gov.br/aplicacoes/capacidadelicagibcidadebrasil.aspaccessed on May $62010.

5 MME (2007). Brazilian National Energy Balance (frone tPortugueseBalango Energético Naciorfal Available at:
<http://www.mme.gov.br/mme/galerias/arquivos/pubiimas/BEN/8 - Edicoes Anteriores BEN_e_Resenhas_-_pdf/1
BEN_Anteriores/4_- BEN_2007_-_Ano_Base 2006>pdf

16 Mitigagdo de gases de efeito estufa: a experiésetiarial e regional no Brasil / coordenado por dasgMarcovitch. S&o
Paulo: FEA/USP, 2009. Link to this articlehttp://www.usp.br/mudarfuturo/2009/cap4.t#m

15
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The article concludes that, besides of the optitiineof the initiatives that already exist, barsier
for the renewable energy generation shall be rechdw®ugh:

a) A reduction of subsidy for conventional electricigeneration, as the so-called Fuel
Consumption Account (in a free translation from tRertugueseConta Consumo de
Combustiveis — COCcreated to finance the use of diesel oil forrgngeneration;

b) A revision of incentives for industries that fotomg period received fiscal incentives to be
installed in certain regions of the country;

c) An alteration in the rules of energy auctions cdesng that the current model privilege
thermoelectric generation from fossil fuel.

Considering the item (c) mentioned above, in thergy auctions, which took place between
2005 and 2007 from the total of 9,594 MW sold, B,88W (61.3%) will come from fossil fuel fired
thermal power plants, from which 2,152 MW come froatural gas and 2,514 MW fuel oil fired thermal
power plantsj.e., 22.4% and 26.2% of the total sold respectit/elonsidering the energy auctions
which took place from 2008 to 2069 from the total 4,212 MW sold, 4,045 MW (96.0%)llveiome
from fossil fuel fired thermal power plants. Only8% will come from renewable energy projects: 45
MW from sugarcane bagasse and 122 MW from hydropplest sources.

As can be concluded by the analyses, renewablgyepeojects similar to the project activity are
not common practice at the Brazilian energy markatriers for small renewable energy generation
projects still exist and, the current baseline acenis still valid and the related data must bdaipd.

Considering that emission factor calculation deteed on the first crediting period of the
project was changed, parameters related to itauledilon were also reviewed in this second crediting
period.

Step 2. Update the current baseline and the data and parameters
Step 2.1. Update the current baseline

As already mentioned, the current scenario stlitlyghus there is no need to be updated.

However, the C@ emission factor and, consequently, the baselinesstoms, were changed
following the latest version of thel'bol to calculate the emission factor for an elaity systerh See
section B.6.1 and B.6.3 of this PDD.

Step 2.2. Update the data and parameters

7 ESPARTA, A. R. J. (2008). Reducédo de emissbes des gisefeito estufa no setor elétrico brasileir@xperiéncia do
Mecanismo de Desenvolvimento Limpo do ProtocoldQdgoto e uma visdo futura. PhD Thesis, UniversiddeeSdo Paulo.
Available at: $ttp://www.teses.usp.br/teses/disponiveis/86/864&8129042008-160752/

18" 7" and & energy auctions for new projects (from the Porasgieildo de energia noyeheld on September 17 30",
2008 and August 27 2009. Available at:
<http://www.ccee.org.br/cceeinterdsm/v/index.jspardoid=d3caa5¢c1de88a010VgnVCM100000aa01a8cORCRD
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As mentioned above, there are no new relevant meti@nd/or sectoral policies and
circumstances in the electricity sector, which wioalter the baseline scenario at the time of remges
renewal of crediting period.

However, considering the changes on circumstanekged to calculation of CO2 emission
factor, the baseline emissions were reviewed is $skecond crediting period following the latest i@rs
of the“Tool to calculate the emission factor for an elégity system” See section B.6.1 and B.6.3 of
this PDD for the calculations.

B.5. Description of how the anthropogenic emissionsf GHG by sources are reduced below

Revision of the project additionality is not applite for the second crediting period.

‘ B.6. Emission reductions: ‘

| B.6.1. Explanation of methodological choices: |

Baseline emissions (BEcalculation

Baseline emissions are the product of electricargn baselinedEGg,, (in MWh) of electricity
produced by the renewable generating unit muliiplig the CQ emission factor, calculated as follows:

BE, = EGg,, [EFco griay Equation 1

Where,

BE = Baseline emissions in yea(tCO,)

EGsy = Quantity of net electricity supplied to the gasl a result of the implementation of the CDM
project activity in yeay (MWh)

EFcoz,giay= CO, emission factor of the grid in year y (tg@Wh)

Baseline emission factdEF-o, 4iqy) Calculation

According to the selected approved methodology (ANDS the baseline emission factor of the
grid (EFco2gria,y) is calculated as per the methodology AMS-I.D gi@m 17) - option (a) — a combined
margin (CM), consisting of the combination of ogarg margin (OM) and build margin (BM) according
to the procedures prescribed in ti@0l to calculate the emission factor for an elaity systerf

According to this tool Project Participants shalply the following six steps to the baseline
calculation:

17
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STEP 1 - Identify the relevant electricity systems.

STEP 2- Choose whether to include off-grid power plantghia project electricity system (optional).
STEP 3 - Select a method to determine the operatargin (OM).

STEP 4 - Calculate the operating margin emissiotofeaccording to the selected method.

STEP 5 - Calculate the build margin (BM) emissiaator.

STEP 6 - Calculate the combined margin (CM) emissiactor.

e STEP 1- Identify the relevant electricity systems

According to the tool, If the DNA of the host country has published arsltion of the project
electricity system and connected electricity systethese delineations should be used. If such
delineations are not available, project participarghould define the project electricity system ang
connected electricity system and justify and doeurteir assumptions in the CDM-PDD

Brazilian DNA has published the Resolution #8 isswm 28" May, 2008° that defines the
Brazilian Interconnected Grid as a single systeat tlovers all the five macro-geographical regiohs o
the country (North, Northeast, South, Southeast Bidwest). Hence, this figure will be used to
calculate the baseline emission factor of the grid.

« STEP 2- Choose whether to include off-grid power plaimtshe project electricity system
(optional)

Project participants choose between the following bptions to calculate the operating margin
and build margin emission factor:

Option I: only grid power plants are included i ttalculation;
Option 1I: both grid power plants and off-grid pawsants are included in the calculation.

Option | of the tool is chosen, which is to includdhe calculation only grid power plants.

« STEP 3- Select a method to determine the operating mg(gm)

The calculation of the operating margin emissiontda (EFgiq0m,) IS based on one of the
following methods:

(a) Simple OM; or
(b) Simple adjusted OM; or
(c) Dispatch data analysis OM; or

19 Available at: <http://www.mct.gov.br/upd blob/0024/24719.pdf
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(d) Average OM.

Dispatch data analysis is an available optionlerdalculation of the operating margin, however it
is only applicable for thex-postvintage. The simple operating margin can only beduwhere low-
cost/must-run resourc@xonstitute less than 50% of total grid generaiiorl) average of 5 most recent
years, or 2) based on long-term normals for hyeéwédkity production. Table 5 shows the share of
hydroelectricity in the total electricity produatidor the Brazilian interconnected system. Howetles,
results show the non-applicability of the simpleigiing margin to the proposed CDM Project Activity

Table 5 - Share of hydroelectricity generation intie Brazilian interconnected system, 2006 to 2010

Year Share of hydroelectricity (%)
2006 91.81%
2007 92.79%
2008 88.62%
2009 93.27%
2010 88.77%

Source: ONS (2017

The fourth alternative, an average operating maigian oversimplification and does not reflect at
all the impact of the project activity in the optamg margin. Therefore, the simple adjusted opeeati
margin will be used in the project.

« STEP 4- Calculate the operating margin emission factmoading to the selected method

According to the toolthe simple adjusted OM emission factor gfalowm-aq;,y) IS a variation of the
simple OM, where the power plants / units (inclgdimports) are separated in low-cost/must-run power
sources (k) and other power sources”(m)

The simple adjusted OM was calculated based onéhelectricity generation and a €€mission
factor for each power uniti-e. similarly to Option A of the simple OM method — as follows:

> EG,, XEFg ., D EG,, XEFg,,
EFgrid OM-adj,y — (1_ Ay)Dm Z EGm_y + /]y B Z EGk,y
m k

Equation 2

Where:

%0 Low operating cost and must run resources typi¢adlude hydro, geothermal, wind, low-cost biomasslear
and solar generation.

21 Operador Nacional do Sistema: Histérico de Geracag2011). Available at

<http://www.ons.org.br/historico/geracao_energiaxasp
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EFgidomadyy = Simple adjusted operating margin C€nission factor in year (tCO,/MWh);

Ay = Factor expressing the percentage of time when stAnust-run power units are on
the margin in yeay;

EGny = Net quantity of electricity generated and delivet@the grid by power unihin yeary
(MWh);

EG.y = Net quantity of electricity generated and delivetedhe grid by power unkin yeary
(MWh);

EFeLmy = CO, emission factor of power umtin yeary (tCO,/MWh);

EFeL iy = CO, emission factor of power urktin yeary (tCO,/MWh);

m = All grid power units serving the grid in yeaexcept low-cost/must-run power units;

k = All low-cost/must run grid power units serving tiped in yeary;

y = The relevant year as per the data vintage chosstem3.

Determination of E¢g,

Information used to determine this parameter wasplged by The Electric System National
Operator (from the PortugueSiperador Nacional do Sistema — ON®hich is an official source, as
recommended by the tool. ONS is an entity of pauvaght, non-profitable, created on 26 August 1998,
responsible for coordinating and controlling theigtion of generation and transmission facilitieshie
National interconnected Power System (NIPS) undeewvision and regulation of the Electric Energy
National Agency (ANEEL%.

e STEP 5- Calculate the build margin (BM) emission factor

In terms of vintageopption 1 is chosen. In this sense, the build margin wasutated using the
most recent information available on units alreadiit for sample groupn at the time of CDM-PDD
submission to the DOkg. 2010.

The sample group of power unitsused to calculate the build margin was determimdidviing
the guidance provided by the tool as further disedsin section B.6.3. below. The build margin was
calculated following the same approach describedain step 4.

» STEP 6- Calculate the combined margin (CM) emissiondact

The combined margin calculation is based on methpavided by the tool, as follows:

22 http://ww.ons.org.br/institucional/modelo _setomabx?lang=en
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EFia.cmy = EFgia.omy XWom + EFgig v,y X Wap Equatior:;
Where,
EFgisemy =  Build margin CQ emission factor in year (tCO,/MWh);
EFgisomy = Operating margin C&emission factor in year (tCO,/MWh);
Wom = Weighting of operating margin emissions facto);(%
Waw = Weighting of build margin emissions factor (%).

According to the tool, for hydro power generatiagnjpct activities, as is the case of the proposed
project activity, the weights for the second crieditperiod arevoy = 0.25 andvgy = 0.75.

Project emissions (PE,)

According to AMS |. D, paragraph 20F8r most renewable energy project activities,, PE.
However, for the following categories of projecttigities, project emissions have to be considered
following the procedure described in the most réeension of ACM0002

The proposed project activity may involve projectigsions that can be significant. In this sense,
according to the selected CDM methodology thesessons shall be accounted for as project emissions
by using the following equation:

PEy = PEFF,y + PEGP,y + PEHP,y Equation 4

Where:

PE, = Project emissions in yep(tCO.e/yr);

PE, = Project emissions from fossil fuel consumpiioyeary (tCO./yr);

PEsry = Project emissions from the operation of geatta¢ipower plants due to the release of non-
condensable gases in yggitCO.e/yr);

PE.ry = Project emissions from water reservoirs of bypiower plants in year(tCO.e/yr).

1. Emissions from fossil fuel combustion (P

Considering that there is no fossil fuel combustiorthe proposed project activity, RE = 0
tCOelyr.

2. Emissions from the operation of geothermal powants due to the release of non-condensable

gases (PEr,)

Considering that the proposed project activity ¢sisson the construction of a small hydropower
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plant, there are no emissions of non-condensaldesgiiom the operation of geothermal power plants.
Therefore, PEpy= 0 tCQelyr.

3. Emissions from water reservoirs of hydro power [dgfEp,)

According to ACMO0002 (version 12.2.0), new hydreattic power projects with single or
multiple reservoirs, shall account for project esioss, estimated as follows:

a) If the power density of the single or multiple negrs (PD) is greater than 4 W/mand less than
or equal to 10 W/r

EFy [TEG

_ y
PEupy = 100C

Equation 5

Where:

PEury = Project emissions from water reservoir (#€Qr);

EFres = is the default emission factor for emissiomsrfrreservoirs, and the default value as per EB23
is 90 Kg CQe/MWh;

TEG, = Total electricity produced by the project aityivincluding the electricity supplied to the grid
and the electricity supplied to internal loadsy@ar y (MWh).

b) If power density of the project activity (PD) isegiter than 10W/f PEp,y= 0.

The power density of the project activity (PD) &aulated as follows:

Cap,, —-Ca
pp =2k “*ak Equation 6
Av; —Ag.
Where:
PD = Power density of the project activity (Wm

Cap; = Installed capacity of the hydro power planeathe implementation of the project activity
(W);

Caps. = Installed capacity of the hydro power plantdsefthe implementation of the project activity
(W). For new hydro power plants, this value is zero

Ap; = Area of the single or multiple reservoirs measun the surface of the water, after the

implementation of the project activity, when theawvoir is full (nf);

22



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03

CDM - Executive Board

AsL = Area of the single or multiple reservoirs measdiin the surface of the water, before the

UNFUCE

AT

implementation of the project activity, when theaevoir is full (nf). For new reservoirs, this

value is zero.

Leakage emissions (LE,)

According to AMS-1.D, if the energy generating equipment is transferredifanother activity,
leakage is to be consideredConsidering that none of the energy equipmemidus this project was
transferred from another activity, leakage is reih considered.

Emission reductions (ER,)

According the selected approved methodology AMSérission reductions are calculated as

follows:

ER =BE, -PE, -LE, Equation 7

Where:

ER = Emission reductions in year y (tg9);

BE, = Baseline emissions in year y (t&;

PE, = Project emissions in year y (tg®);

LE, = Leakage emissions in year y (t&Zy).

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

Data / Parameter: CapL
Data unit: w
Description: Installed capacity of the hydro powtmnt before the implementation of the

project activity.

Source of data used:

Equipment tag - project site

Value applied:

0

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

]

According to the ACM0002 methodology for new hydvower plants, thig
value is zero.

D

Any comment:

Data / Parameter:

EGmyy and Ekay

Data unit:

MWh
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Description:

Net electricity generated by powemplanitm or k in yeary

Source of data used:

Official publications. Datanfrthe Electric System National Operator
used.

vas

Value applied:

Large amount of data. Please refertite emission factor calculatic
spreadsheet which is attached to the PDD.

n

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

D

Once for each crediting period using the most retdaee historical years fqg

which data is available at the time of submissibthe CDM-PDD to the DOE

for validation gx-anteoption).

=

Any comment:

For methodological choices detailsapk refer to section B.6.1.

Data / Parameter:

Equid,OM—adi,v

Data unit:

tC@MWh

Description:

Simple adjusted operating margin, @@ission factor in year

Source of data used:

Official publications (datanfrONS), IPCC default values and default val
provided by the“Tool to calculate the emission factor for an elécity
system”

ues

Value applied:

0.2609

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

D

The ex-ante calculation vintage of this parameter was chossnper the
procedures of théTool to calculate the emission factor for an elécity
system’

Any comment:

For methodological choices detailsapk refer to section B.6.1.

Data / Parameter: EFgwm, 2010
Data unit: tCQe/MWh
Description: Build margin C&emission factor for the project electricity systienyeary

Source of data to be
used:

Official publications (data from ONS), IPCC default valaes default value
provided by the Tool to calculate the emission factor for an elmity
systerit

UJ

Value of data

0.1166

Description of
measurement method
and procedures to be
applied:

5 procedures of théTool to calculate the emission factor for an elécity

The ex-ante calculation vintage of this parameter was chosgnper the

system’

QA/QC procedures to
be applied:

Any comment:

For methodological choices detailsapk refer to section B.6.1.
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B.6.3 Ex-ante calculation of emission reductions:

Baseline emissionsBE,) calculation

Baseline emission factor (Ef& cm.) calculation

Additionally, the calculation of the combined mardgtO, emission factor for grid connected
power generatioiEFiqcm,) follows the steps established in thBobl to calculate the emission factor
for an electricity systetnThe results are presented below.

» STEP 1 -Identify the relevant electric power system

Following Resolution #8, issued by the Brazilian AMn 26" May, 2008, the Brazilian
Interconnected Grid corresponds to the system tmwheidered. It covers all the five macro-geogreahi
regions of the country (North, Northeast, SouthytBeast and Midwest) as presented in the Figure 6
below.
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Figure 6 — Brazilian Interconnected System.SJource: Electric System National Operator)

« STEP 2 —Choose whether to include off-grid power plantsthie project electricity system
(optional)
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Option | was chosen and only grid connected powaartp are considered.

» STEP 3 -Select a method to determine the operating maf) (

The simple adjusted operating margin was chosehaddor the calculation of this parameter.
Please refer to section B.6.1. for the properfjiasation.

» STEP 4 -Calculate the operating margin emission factor ading to the selected method

A spreadsheet containing all data used to deterthieeoperation margin was supplied to the
DOE. The result is presented below.

EFgria om-ay = 0.2609 tCQe/MWh |

e STEP 5 -Calculate the build margilBM) emission factor

As described above in section B.6.1., &xeantevintage was the option chosen to determine the
build margin (option 1).

The sample group of power unitsused to calculate the build margin was identifiekbfving the
procedure provided by the tool. The result is dised below and is detailed presented in the spreats
supplied to the DOE which is also attached to th®P

(a) Identify the set of five power units, excluding power units registered as CDM project
activities, that started to supply electricity to the grid most recently (SETs...iis) and determine
their annual electricity generation (AEGer.s.ynits, in MWh);

From the most recent consolidated information3B&;_.is are: UTE Linhares, UHE Salto Pildo,
UTE Camagcari, UTE Tocantindpolis and UTE Viana. ®hectricity generated by these set of plants
(AEDsgT-5.unid in 2010 was 662,143 MWh.

(b) Determine the annual electricity generation of the project electricity system, excluding
power units registered as CDM project activities (AEG.y, in MWh). Identify the set of power
units, excluding power units registered as CDM project activities, that started to supply
electricity to the grid most recently and that comprise 20% of AEG... (if 20% falls on part of the
generation of a unit, the generation of that unit is fully included in the calculation) (SET,0%) and
determine their annual electricity generation (AEGser.s0% in MWh);

Not considering the CDM project activities, in 2010Be Brazilian electricity System generated
(AEGe) 465,919,678 MWh. A large amount of plants con@r0% of AEGy,. This information
(SETE200) can be checked in the calculation spreadsheathat to this PDD. The annual electricity
generation 08ET,0, corresponding to the paramefdE Gsgr=00 IS 93,183,936 MWh.

(c) From SETs. s and SETs,oy select the set of power units that comprises the larger annual
electricity generation (SET.mpe); Identify the date when the power units in SETqppe Started to
supply electricity to the grid. If none of the power units in SET,mpie Started to supply electricity to
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the grid more than 10 years ago, then use SET,mue to calculate the build margin. Ignore steps

(d), (e) and (f).

From data presented in items (a) and (b), it candserved thaBET,q is greater thaSET ynits
Therefore, SETampie COrresponds t&ET,q, The oldest plant comprised BETampe Started to supply
electricity to the grid in January 1998. Henceps{d), (e)and(f) of the tool are applicable.

(d) Exclude from SETnpe the power units which started to supply electricity to the grid
more than 10 years ago. Include in that set the power units registered as CDM project activity,
starting with power units that started to supply electricity to the grid most recently, until the
electricity generation of the new set comprises 20% of the annual electricity generation of the
project electricity system (if 20% falls on part of the generation of a unit, the generation of that
unit is fully included in the calculation) to the extent is possible. Determine for the resulting set
(SETsampie-com) the annual electricity generation (AEGser-sampie-coms in MWh);

Plants which have started to supply electricityh® grid more than 10 years ago were excluded.
Four registered CDM Projects were included in $t€E,,. The electricity generation by resultant set
of plants, corresponding to the param&EGser-sample-comiS 74,902,471MWh.

If the annual electricity generation of that set is comprises at least 20% of the annual
electricity generation of the project electricity system (i.e. AEGser.sample-com = 0.2 X AEGiora),
then use the sample group SETgmpie-com to calculate the build margin. Ignore steps (e) and (f).

From the results presented aboM&Gser-sample-coMS lower thanAEG. Then, steps (e) and (f)
were applied.

(a) Include in the sample group SETsgmpie-com the power units that started to supply electricity
to the grid more than 10 years ago until the electricity generation of the new set comprises 20%
of the annual electricity generation of the project electricity system (if 20% falls on part of the
generation of a unit, the generation of that unit is fully included in the calculation);

(b) The sample group of power units m used to calculate the build margin is the resulting
set (SETsample-com->10yrs)-

Five power plants that have started to supply ettt to the grid more than 10 years ago were
included. The resultant set BETampe-com->10yrs 1S identified in the grid emission factor calcudat
spreadsheet.

The build margin was calculated following the saapproach described above in Step 4, and
considered the set of plants identified above. Asitioned previously, this parameter will be valatht
since theex-anteoption was chosen.

The result for the build margin emission factopiesented below.

EFgiaemy = 0.1166 tCQe/MWh |

« STEP 6 —Calculate the combined margi@N1) emissions factoEF,
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Applying the results presented above in STEPS 45aaldove to th&rreur ! Source du renvoi
introuvable. presented in section B.6.1. and considering thighte w,,, = 0.75 and y, = 0.25 we

obtain,

EF, = Wou (EFoy y + Wey (EFgy

EF, = 0.25x 0.2609 + 0.7% 0.1166

EFgridcmy= 0.1526 tCQe/MWh |

Quantity of net electricity supplied to the grid asresult of the implementation of the CDM
project activity(EGg, y)

The quantity of net electricity generation supplmdthe project plant/unit to the grid in year
(EGracicity,y» In MWh/yr) was determined, for the purpose ofagme estimative as being equal to the
average assured power as estimated by the BraBibarer Regulatory Agency multiplied by the number
of hours in the year. Thus, we have 5.36 MW-ave,&/@ hours of operation in a year = 46,954
MWh/year.

Finally, baseline emissions can be determined applthe results of Eiiy, and Efigcm,y to
Equation 1 as follows,

BE, = EGgLy X EFcoz,griay

EGeLy = EGraiiyy = 46,954 MWh/year

BE, = 46,954MWh/year x 0.1526 tGMMWh
BE, = 7,167 tCQlyear

Project emissions (PE,) calculation
As explained above in section B.6.1. project emissiby the proposed project activity aego.

PE, = 0 tCQelyear

Leakage (LE,) emissions
The calculation of leakage emissions is not reguingthe methodology.

LE, = 0 tCQlyear

Emission reductions (ER,) calculation

Applying the results discussed above to Equatiare bbtain,

ER =BE,—PE, - LE,

28



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03

CDM - Executive Board

ER = 7,167 tCQyear

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

Table 6 - tCO.e total estimation reduction of the project

Es'timatior.\ pf Est?matior? of Estimation of ossr.larlrl\aetlrgir']s:izm
Year pr_OJe_ct activity baseline emissions leakage reductions
emissions (tCQe) (tCOe) (tCOe) (tCO%€)
2011 0 7,167 0 7,167
2012 0 7,187 0 7,187
2013 0 7,167 0 7,167
2014 0 7,167 0 7,167
2015 0 7,167 0 7,167
2016 0 7,187 0 7,187
2017 0 7,167 0 7,167
(Ttgtnar:es of CQe) 0 50,209 0 50,209

| B.7

Application of a monitoring methodology and desription of the monitoring plan:

| B.7.1 Data and parameters monitored: |

Data / Parameter: EGradility,y
Data unit: MWh/y
Description: Quantity of net electricity suppliedthe grid in yeay

Source of data:

Project activity site.

For estimative purposes 46,954 MWh/year was consitlealculated based ¢
5.36 MW-ave assured power and 8,760 hour of opparéati the year.

Measurement
procedures (if any):

The electricity delivered to the grid is monitorbdth by the project owne
(seller) as well as by the energy buyer. A Bragilipvernment entity, CCEE

electricity available on the national interconnectgrid. The amount o
electricity delivered to the grid by the projectigity shall be cross-checke
with the Reports issued by CCEE (records for stedtdcity).

Camara Comercializadora de Energia Elétricacontrols and monitors the
f

n

=

Monitoring frequency

Continuously measurement aodtmy recording.

QA/QC procedures:

Energy metering QA/QC procedumes explained in section B.7.2 (t
equipments used have by legal requirements extyenmlv level of
uncertainty).

ne

Any comment: -
Data / Parameter: Cap;
Data unit: W
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Description: Installed capacity of the hydro powsant after the implementation of the
project activity
Source of data: Project site and official documents

For estimative purposes 10,100,000 installed capagcs considered based pn
the paragraph 4a of EB59, Annex 9, where the détation of the
rated/installed capacity was based on the instaileall capacity of generator.

Measurement Official data source. The installed capacity of giant can also be evidenced
procedures (if any): by the Data Books of the equipment installed aiSKEP.

Monitoring frequency: | Yearly.

QA/QC procedures: -

Any comment: -

Data / Parameter: A,

Data unit: nM

Description: Area of the single or multiple resarganeasured in the surface of the water,
after the implementation of the project activityhem the reservoir is full.

Source of data: Project site.

For estimative purposes 533,500 was considered based on the Operation
License nr. 3194/2009-DL.

Measurement Official data source.
procedures (if any):

Monitoring frequency | Yearly.

QA/QC procedures: -

Any comment: -

B.7.2 Description of the monitoring plan: |

The monitoring plan of the emission reductions g project activity is in accordance with the
procedures set by the methodology “AMS-I1.BrHd connected renewable electricity generation

It consists in using meter equipment projectedegistry and verifies bidirectionally the energy
generated by the facility. This energy measuremerfundamental to verify and monitor the GHG
emission reductions. The Monitoring Plan permits tlalculation of GHG emissions generated by the
project activity in a straightforward manner, apptythe baseline emission factor.

The project will proceed with the necessary meastioe the power control and monitoring.
Hence, it will be possible to monitor the power gextion of the project. Beyond that, informatiorvab
power generation and energy supplied to the gréd cantrolled by the Chamber of Electric Energy
Commercialization CCEE (from the PortugueSémara de Comercializagdo de Energia Elét)ica
CCEE makes feasible and regulates the electrioigygy commercialization.

There are two meters at the Guarita Substation f®elG,iiy, Measurement (Table 7). These
meters are bidirectional and redundant, so thatase the first meter fails, the second automdyical
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replaces it. There are no transmission losses twhsidered, since measurements are carried ¢l at
output of the transmission line.

Table 7 - Energy Meters at the Substation

Description Type/ Model Number
Principal ELO/2180 SE # 90001661
Back-up ELO/2180 SE # 90001696

Energy Meter

Electricity dispatched to the grid will be contirugo monitored, hourly measured and at least
monthly recorded. CCEE has remote access to emgfigynation. The energy generated by the plants is
informed by the project owner to CCEE in an hourgquency. CCEE verifies the consistency of
information and accounts for all the energy gemselaind dispatched to the system as well as consumed
CCEE issues an official report named ME 001 thasents a consolidated data indicating, per week, th
dispatched energy during the specific month.

Although Ferradura Small Hydropower Plants isn'ligddl to follow the Grid Procedures as
established by the Electric System National Operéfimm the Portugues©perador Nacional do
Sistema Elétrico -ONS) the plant operator is committed to follow theocedures of calibration
established by ONS.e. calibration of energy meters every two yé&ark addition to that, the company
will be responsible for the maintenance of the rnwmg equipment; for dealing with possible
monitoring data adjustments and uncertainties; riariew of reported results/data; organising and
training, as appropriate, the staff in the appermonitoring, measurement and reporting techsique

The data monitored and required for verification @suance will be kept for two years after the
end of the crediting period or the last issuanc€BRs for this project activity, whichever occuaser.

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

Date of completion of the application of the baseland monitoring methodology to the project attivi
27/02/2012.

Name of person/entity for completing the baselieetion:

Company: Ecopart Assessoria em Negocios Empegsdtda.
Address: Rua Padre Jodao Manoel, 222

Zip code + city: 01411-000 Sé&o Paulo, SP

Country: Brazil

Phone number: +55 (11) 3063-9068

Fax number: +55 (11) 3063-9069

E-mail: info@eqao.com.br

23 Sub-médulo 12.3. Metering System Maintenancer@oincing, in a free translation from the Portugues
Manutenc¢éo do Sistema de Medi¢éo para Faturamento
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Ecopart Assessoria em Negoécios Empresariais Lel@®roject Advisor,.e. the responsible for the
application of the baseline and monitoring methodgl to the project activity and also Project

Participant.

30y — Om.

\ Cc.2 Choice of the crediting period and related infamation:

The project activity opted for a renewable credjtperiod.

01/01/201%.

\ c.2.1.2. Length of the second crediting period:

7y-0m.

\ C.2.2.1. Starting date:

Not applicable.

\ C.2.2.2. Length:

Not applicable.

24 This Project Design Document corresponds tesdeondcrediting period of the proposed CDM project atyivi hefirst

crediting period was from 01/01/2004 to 31/12/2010.
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SECTION D. Environmental impacts

D.1. If required by the host Party, documentation on the analysis of the environmentainpacts
of the project activity:

As for the regulatory permits, BT Geradora de Eizekgjétrica S.A. secured the authorization
issued by ANEEL to operate as an independent ppvesiucer, which gives the right to operate the PCH
Ferradur®.

As for the environmental permits, the proponentany project that involves the construction,
installation, expansion, and operation of any pisily or potentially polluting activity or any actiy
capable of causing environmental degradation isiired to secure a series of permits from the
respective state environmental agency. In additamy such activity requires the preparation of an
environmental assessment report, prior to obtaismgstruction and operation permits. Three types of
permits are required. The first is the preliminggrmit Licenca Préviaor L.P.) issued during the
planning phase of the project and which containsicbeequirements to be complied with during the
construction, and operating stages. The secortteisdnstruction permiticenca de Instalacdor L.I.)
and, the final one is the operating perrhiténca de Operacaor L.O.).

The preparation of an Environmental Impact Assegsfisecompulsory to obtain the construction
and the operation licenses. In the process a repotaining an investigation of the following asisec
was prepared:

* Impacts to climate and air quality.

» Geological and soil impacts.

» Hydrological impacts (surface and groundwater).

* Impacts to the flora and animal life.

» Socio-economical (necessary infra-structure, lagdl institutional, etc.).

The project had the following approved specific iemvmental plan, which involves 6 different
programs:

* Environmental education with local communities;
« Water quality control and monitoring;

e Aguatic fauna monitoring program;

+ Reforestation;

¢ Fauna and flora monitoring;

* Conservation units implementation program.

%5 ANEEL resolution nr. 180, dated ¥dune, 2000. Available athttp://www.aneel.gov.br/cedoc/res2000180zpdf
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The project has the necessary environmental licefi$® operating permit/license were issued by
the state environmental agency, State of Rio Graled8ul Environmental Agency¥(ndacgéo Estadual
de Protecdo Ambiental Henrique Luiz RoesslEEPAM), LO n°® 3194/2009-DL. The operating licens
is valid until June 28 2013.

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

The growing global concern on sustainable use sfueces is driving the requirement for more
sensitive environmental management practices. &sangly this is being reflected in countries’ p@EE
and legislation. In Brazil the situation is notfdifent; environmental rules and licensing procediy
are very demanding in line with the best internadiractices.

The environmental impacts of the Project are carsid small by the host country definition of
small-hydro plants. By legal definition of the Bilean Power Regulatory Agency (from the Portuguese
Ageéncia Nacional de Energia Elétrica - ANBELResolution nr. 394 issued on Decemb&r¥098 and
Resolution nr. 652 issued on Decemb®r 03 - to be considered small hydro, the utgiteust have
an installed capacity greater than 1 MW, but notertban 30 MW, and have a reservoir area of lems th
3 km2. The present SHPP project is have 10.1°MWinstalled potency and its reservoir comprises a
area equal to 0.5335 kmz.

The plant possesses preliminary, construction gretadion licenses, those licenses must be
verified by the National Authority to be renewedhdaduring the license’s revalidations process the
project is submitted to an official audit. Onlyaifi environmental requirements are satisfied, tigercy
renews the SHPP operation license. The environmbogases were issued by the Rio Grande do Sul
Environmental Agency (from the Portugudagndacdo Estadual de Protecdo Ambiental Henrique Lu
Roessler FEPAM).

SECTION E. Stakeholders’ comments \

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

Not applicable.

E.2. Summary of the comments received:

Not applicable.

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

Not applicable.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

Organization: BT Geradora de Energia Elétrica S.A.
Street/P.O.Box: Rua Anfilbquio Nunes Pires, 4700
Building:

City: Gaspar

State/Region: Santa Catarina

Postcode/ZIP: 89110-000

Country: Brazil

Telephone: +55 (47) 2102-3333

FAX:

E-Mail:

URL:

Represented by: Mr. Ivo Rischbieter

Title:

Salutation: Mr.

Last name: Rischbieter

Middle name:

First name: Ivo

Department:

Mobile:

Direct FAX:

Direct tel:

Personal e-mail: ivo@rischbieter.com.br
Organization: Ecopart Assessoria em Negdcios Empresariais Ltda.
Street/P.O.Box: Rua Padre Joao Manoel, 222
Building:

City: Sao Paulo

State/Region: SP

Postcode/ZIP: 01411-000

Country: Brazil

Telephone: +55 (11) 3063-9068

FAX: +55 (11) 3063-9069

E-Mail:

URL:

Represented by: Mrs. Melissa Sawaya Hirschheimer
Title:

Salutation: Mrs.

Last name: Hirschheimer

Middle name: Sawaya
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First name:

Melissa

Department:

Mobile:

Direct FAX:

Direct tel:

Personal e-mail:

focalpoint@egao.com.br

Organization:

The Chugoku Electric Power Co., Inc.

Street/P.O.Box: 4-33, Komachi

Building:

City: Naka-ku

State/Region: Hiroshima

Postcode/ZIP: 730-8701

Country: Japan

Telephone: +(81 82) 523-6162

FAX: +(81 82) 523-6185

E-Mail:

URL: http://www.energia.co.jp/e/index.html
Represented by: Mr. Koji Ikeda

Title:

Salutation: Mr.

Last name: lkeda

Middle name:

First name: Koji

Department: Environmental Group, Corporate Soced@®nsibility Div.
Mobile:

Direct FAX: +(81 82) 523-6185

Direct tel:

Personal e-mail:

TGLOENV@pnet.energia.co.jp
476434@pnet.energia.co.jp

Organization:

Constellation Energy Commaodities Group Inc.

Street/P.O.Box: 61, Aldwych

Building: 7" Floor

City: London

State/Region: London

Postcode/ZIP: WC2B 4AE

Country: United Kingdom

Telephone: + 44 20 71845000

FAX: +44 20 78362466

E-Mail: CDMinfo@constellation.com
URL: www.constellation.com
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Represented by:

Mr. Mark Meyrick

Title:

Salutation: Mr.

Last name: Meyrick
Middle name:

First name: Mark
Department:

Mobile: 07824846307
Direct FAX:

Direct tel:

Personal e-mail:

mark.meyrick@constellation.com
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No public funding was or will be used in the pregamoject.

Annex 3

BASELINE INFORMATION

This section is intentionally left blank. For désgilease refer to section B.6.1. and B.6.3. above.

Annex 4
MONITORING INFORMATION

This section was intentionally left in blank. Fartdils about the monitoring plant of the proposed
project activity, please refer to section B.7.20\ah
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