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Cascata Chupinguaia Small Hydroelectric Project
Version 01
12/02/2007

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

The Cascata Chupinguaia Small Hydroelectric Prdjeeteafter, the Project) developed by Hidroelétric
Chupinguaia Ltda, consists of the installation afraall hydroelectric plant with 10MW of installed
capacity , located on the Pimenta Bueno River,hm municipality of Chupinguaia, Ronddnia State,
Brazil.

For now, all the existing studies and documentandigg SHP Cascata are considering an installed
capacity of 7MW, composed by two turbines of 3,5Md&lch, which was project developer’s first
assumption. However, this capacity will grow withetaddition of one more 3,5MW turbine. As the
project developer has not concluded the projedatystior the final energy generation yet, the final
installed capacity can range from 10MW to 10,5MWeflefore, this PDD is considering 10MW of
installed capacity in its calculations.

The project activity has the objective to providenewable electricity to the municipalities of
Chupinguaia, Corumbiara, Urucumacué and the distaENovo Plano and Boa Esperanca, in Ronddnia
State. The 40 km transmission line will be builtthe project developer and will be connected to the
Rondo6nia-Acre isolated system through the munitipaf Corumbaiara. The plant is located in a very
remote place, and will bring electricity to develibps area both socially and economically, whicls ha
always been a difficult issue. Frequently, the Bofufor the electricity supply problem, in thismete
area, has been the implementation of an isolatxtradity system based on thermal power plantedfir
by fossil fuels. This project will increase the plyp of electricity to the grid, offsetting thermal
generation with a renewable source of energy, iagucO.e emissions.

The participants of the project recognize that fhigject activity is helping Brazil to fulfil itsagls of
promoting sustainable development. Specificallg, phoject is in line with host-country specific CDM
requirements due to the following reasons:

- Contributes to local environmental sustainabilgince it decreases the dependence on fossil
fuels, thus improving air quality.

- Contributes towards better working conditions ancréases employment opportunities in the
area where the project is located.

- Contributes towards better revenue distributiorcssiit contributes to regional/local economic
development.

- Contributes to development of technological cagyab#gcause all technology, hand labour and
technical maintenance will be provided inside Brazi
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- Contributes to regional integration and connectioiin other sectors. The project facilitates the
increase of small hydroelectricity as a generathogirce in the region and therefore may
encourage other similar companies that want taa&igl this experience.

A.3.  Project participants:

Table 1- The Cascata Chupinguaia Small Hydroelectric Projet participants

Kindly indicate if the
Party involved wisheg
to be considered as
project participant

Name of Party involved Private and/or public entity (ies) project
((host) indicates a host party) | participants

(Yes/No)
Brazil (host) Etr(ij\éate Entity Hidroelétrica Chupinguaiﬁo
;J:(;t?\ldoﬁr;gr(rj]()l:‘glgl;(?reat BritainEcoSecurities Group PLC No
‘ A.4.  Technical description of the small-scalproject activity : |
\ A.4.1. Location of the_small-scal@roject activity: |
| A4.1.1. Host Party(ies): |
Brazil
\ A4.1.2. Region/State/Province etc.: |
North region of Brazil, Rondénia State.
A4.1.3. City/Town/Community etc:
Municipality of Chupinguaia.
A.4.1.4. Details of physical location, includingnformation allowing the

The exact location of the project is defined usBRS coordinates: Latitude 12° 42’ 49” S and
Longitude 60° 52’ 20" W Gr.
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The category for the project activity accordingAppendix B of the UNFCCC'’s published simplified
procedures for small-scale activities is:

Type I: Renewable Energy Project

Category I.D.: Grid Connected Renewable Energy Getiom

AMS 1.D., version 10, 23 December 2306 applicable since the total installed capacftyhe Hydro
Electric Project is below the 15 MW threshold.

The project consists of a renewable electricityegation plant (run-of-river small hydro power platd
supply electricity to Rondodnia-Acre isolated Systdihe hydro power plant has an installed capadity o
10MW. This installed capacity will not increase bag 15 MW for any year over the 10-year project
crediting period; complying with the limits for sfihacale project activities.

Table 2 — Technical descriptiof

Plant Main Characteristics
Turbine Type Kaplan Tubular S
Installed Capacity 10 MW

By legal definition of the Brazilian Power RegulatdAgency (ANEEL —Agéncia Nacional de Energia
Elétrica), resolution no 652, issued on Decemb®r 2003, small hydro in Brazil must have installed
capacity greater than 1MW but not more than 30MW¢oArun-of-river projects are defined as “projects
where the river's dry season flow rate is the samieigher than the minimum required for the turlsine
(Eletrobras, 1999). Run-of-River schemes do noludte significant water storage, and must therefore
make complete use of the water flow. A typical ofsriver scheme involves a low-level diversion dam
and is usually located on swift flowing streamslofv level diversion dam raises the water levelh# t
river sufficiently to enable an intake structurébtlocated on the side of the river. The intakesisis of

a trash screener and a submerged opening withtakeigate. Water from the intake is normally taken
through a pipe (called a penstock) downhill to av@ostation constructed downstream of the intalce an
at as low a level possible to gain a maximum heathe turbine.

Cascata Small Hydro Project consists of a 10MW afiniver plant which uses Brazilian horizontal
Kaplan Tubular S type turbines, produced by Hidcasl S/A — HISA, and Brazilian horizontal
generators, type ATI. A Kaplan turbine is a propetype water turbine that has adjustable blades. |
an inward flow reaction turbine, which means tha¢ working fluid changes pressure as it moves
through the turbine and gives up its energy. Tlsl lof turbine, which is an evolution of the Frasci
turbine, allows efficient power production in lovedd applications that was not possible with Francis

! According to the definition of Small Scale reneveaénergy project activity in the Paragraph 6 ef Erecision
17/cp.7 in the document. FCCC/CP/2001/13/ADD/2, twedAppendix B to the decision 21/cp.8 of the doeunt
FCCC/CP/2002/7/Add.3, of simplified proceduresdorall-scale activities: Type I.D — Renewable Eleiir
Generation for a Grid, as “This category comprigg®wable energy generation units, such as phatephydro,
tidal/wave, wind, geothermal, and biomass, thapbuelectricity to an electricity distribution sysh that is or
would have been supplied by at least one fosslilduaon-renewable biomass fired generating unit.

2 SHP Cascata Feasibility Study
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turbines. Kaplan turbines are now widely used tghmwt the world in high-flow, low-head power

production.

The estimation of total emission reductions froma gnoject is 56,117 tonnes of @Oper year over 10
years. For more details about the CER generatieasp see Section E.

Table 3 — Annual estimation of emission reduction

Annual estimation of

emission
reductions in tonnes of|
Years CO2e
2009 56.117
2010 56.117
2011 56.117
2012 56.117
2013 56.117
2014 56.117
2015 56.117
2016 56.117
2017 56.117
2018 56.117
Total estimated
reductions
(tonnes of CO2e) 561.170
Total number of
Crediting years 10
Annual average over|
the crediting period
of estimated
reductions (tonnes of]
CO2e) 56.117

large scale project activity:

Based on the information provided in Appendix Ghad simplified modalities and procedures for small-
scale CDM activities, this small-scale renewalslergy project is not part of a larger emission-rigdun
project, i.e. is not a debundled component of geaproject or program, given that this is a uniqmM
project proposed by the project developer. Thegutoparticipants have not registered or operatesl (a
not therefore engaged in any way) in any other lsstale CDM project activities in hydro power or by
using any other technologies within the projectrimtary, and surrounding the project boundary.
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SECTION B. Application of a baseline and monitorirg methodology

The proposed project activity falls under Type/@atg I.D. - Grid connected renewable electricity
generation - I.D/Version 10, scope 1, 23 Decembé62

http://cdm.unfccc.int/methodologies/PAmethodologpsroved.html

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

According to the sectoral scope list presented MFOCC (http://cdm.unfccc.int/), the project is telh
to sectoral scope 1: Energy industries (renewabt®n-renewable sources).

The Project activity is applicable to small scatejgct type 1 (Renewable Energy), methodology +D.
Grid Connected Renewable Electricity Generatiorinees it fits into the applicability requirements
demanded by this category, which comprises renevsblirces of energy, such as hydro, in order to
supply electricity to an electricity distributiorysiem that is supplied by at least one fossil fuel
generating unit.

The total installed capacity of the project acyivit 10 MW which is below the eligibility limit o5
MW for small scale projects.

The baseline scenario is the retention of the atirsituation: electricity generation and supply is
predominantly from thermal-power stations.

Cascata project comprises a renewable energy demrerait since it consists of a small run-of-river
hydro project that will supply electricity to aneetricity distribution system, supplied by at lease
fossil fuel generating unit. Cascata project wilpply electricity to Rondénia-Acre Isolated System.

According to the approved baseline methodologyddgion 10, scope 1, 23 December 2006, the
following two options are offered for preparing theseline scenariga) A combined margin (CM),
consisting of the combination of operating marg@x\) and build margin (BM) according to the proceskur
prescribed in the approved methodology ACM0082(b) The weighted average emissions (in
kgCQO,/kWh) of the current generation mix. Option (a) veaected, and the grid emissions factor will be
determined ex-ante.

B.3.  Description of the project boundary: |

According to AMS | D the project boundary for theoposed project is defined as the physical,
geographical site of the renewable generation gourc
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The project boundary also includes the electrigtyd that previously provided electricity to the
municipalities of Chupinguaia, Corumbiara, Urucum@and the districts of Novo Plano and Boa
Esperanca, which are isolated from the nationa, gmnd will include all the direct emissions rethte
the electricity produced by these generators tlilabes displaced by the Project.

In accordance to the guidelines and rules for sewle project activities, the emissions related to
production, transport and distribution of the fuséd in the power plants in the baseline are robdaded

in the project boundary, as these do not occuneaphysical and geographical site of the project.the
same reason the emissions related to the tranapdrdistribution of electricity are also excludednf

the project boundary.

B.4. Description of baseline and its development |

The baseline for the Cascata project was establliglith reference to the methodology applicablehi® t
project activity category I.D for grid connectedhesvable energy generation. All assumptions and
rational of the baseline development as well agdath used to determine the baseline emissions are
described in this section.

The project consists of a new electricity generatfiacility that will supply electricity to the gridAs
stated in the methodology, for project activitistt do not modify or retrofit an existing electtyci
generation facility:

Electricity delivered to the grid by the project wid have otherwise been generated by the operafion
grid-connected power plants and by the additionesf generation sources, as reflected in the cordbine
margin (CM) calculations in B.6.1.

The following table provides the key informatiordagata used to determine the baseline scenario:

Table 4 - key information and data used to determia the baseline scenario

Variable Unit Data Source
Operating Margin Emissions Factqr 0.8682 tCQ/MWh ANEEL, Eletrobras S.A,
(EF_OM, in tCO,/MWh) ELETRONORTE and CERON
Build Margin Emissions Factor 1.0160 tCG@MWh ANEEL, Eletrobras S.A,
(EF_BM,,in tCO,/MWh) ELETRONORTE and CERON
Baseline Emissions factor (BF 0.9421 tCGQMWh ANEEL, Eletrobras S.A,
ELETRONORTE and CERON

The technology employed in the baseline is the neldgy already used in the grid. Electricity
generation in the grid is predominantly based iasdi fueled thermoelectric plants with internal
combustion technology or fuel oil fueled thermogfecplant with one combined cycle. Also, a small
share of the electricity is generated by hydroeiepiants.
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The baseline is defined as tReror! Reference source not found, it consists in 9 thermoelectric plants,
adding 681.55 MW of installed capacity and 13 hgtdigotric plants adding 259.50 MW of installed catyac
The components of the grid, and thus of the basedire provided in the table below. For more defaitase

see Annex 3.

Table 5 - Baseline components

Installed
Units Type Capacity
(MW)
Rio Branco Hydro 6.90
Cabixi Il Hydro 2.80
Termonorte |l Thermal 349.95
Monte Belo Hydro 4.80
PCH Altoe Hydro 1.10
Alta F. D'Oeste Hydro 5.00
PCH ST. Luzia Hydro 3.00
Termonorte | Thermal 68.00
PCH Cachoeira Hydro 11.12
PCHs Castaman 2 Hydro 0.50
PCH Cabixi 1 Hydro 2.70
Rio Acre Thermal 45.80
PCHs Castaman 3 Hydro 1.48
Rio Branco Il Thermal 32.40
PCHs Castaman 1 Hydro 1.50
Samuel Hydro 216.00
PCH Rio Vermelho Hydro 2.60
UTE Colorado Thermal 10.95
UTE Vilhena Thermal 23.75
Rio Madeira Thermal 83.00
Rio Branco | Thermal 18.10
Barro Vermelho Thermal 49.60

B.5.

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

According to Attachment A to Appendix B of the siifipd modalities and procedures for CDM small-
scale project activities, evidence to why the psmbproject is additional is offered under thedaihg
categories of barriers: (a) investment, (b) tecbgichl, (c) prevailing practice and (d) other bensi

The result is a matrix that summarizes the analysewsiding an indication of the barriers faceddach
scenario; the most plausible scenario will be the with the fewest barriers.

For this analysis, the following two scenarios wesesidered:
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Scenario 1 - The continuation of current activitie$his scenario represents the maintenance of
current practices, which is electricity generatigith significant participation of fossil fuel units
in the Rond6nia-Acre isolated system.

Scenario 2 - The construction of the new renewahkergy plant- This scenario represents the
use of a new renewable source, small hydro geoeragtiant, considered neutral in terms of
GHG emissions.

The barriers are as follows:

Investment barrier This barrier evaluates the viability, attractiges and financial and economic
risks associated with each scenario, considerirgy dberall economics of the project and/or
economic conditions in the country.

Technological barrier This barrier evaluates whether the technologyrsently available, if there
are skills to operate it, if the application of teehnology is of regional, national or global stard,
and generally if there are technological risks esged with the particular project outcome being
evaluated.

Barrier due to prevailing practice This evaluates whether the project activity espnts prevailing
business practice in the industry. In other woitdassesses whether in the absence of regulations i
is a standard practice in the industry, if therexperience to apply the technology and if thenel$e

to be high-level management priorities for suclvéets.

Other barriers This barrier evaluates whether without the progtivity emissions would have
been higher, for any other reason identified, saghnstitutional barriers or limited information,
managerial resources, organizational capacity,nfiizd resources, or capacity to absorb new
technologies.

General Context

According to the audit report elaborated from theadlian Court of Audit (2004), the Brazilian
Electricity System mainly consists of an intercorted system that includes the South, Southeast,
Middle-West, Northeast and part of the North Regiorhe North Region is predominantly supplied by
isolated systems, which are mostly fuelled by didsel993 in order to promote the developmenthef t
North Region, the Brazilian Government adopted & la 8631/93 - that obliged all energy
concessionaires to share proportionally the fuelsamption costs incurred by the isolated systems.
Therefore, the electricity would be available ie thorth Region at a reasonable price. This obbgaits
called CCC (from Portuguese “Conta Consumo de Cathlmis”, which means Fuel Consumption
Account), and creates an effective subsidy forteltgty generation in isolated grids.

Besides CCC, the government also created the CQo§ation (law no. 9648/98). This policy was
implemented because CCC only applies to electrgdtyeration from thermal units fired by fossil el
The CCC subrogation now says that renewable enesagyalso apply for the subsidy. Therefore, the
subrogation of CCC resources facilitates the reptant of fossil fuel consumption by other altenveti
and renewable sources, as for example, hydro erf@aymasquim, 2004).

10
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The CCC Subrogation could represent an attractiveritive: according to ANEEL (National Electricity
Agency), for the implementation of a new generatioit, the construction can be subsided from 50% to
75% and the internal rate of return for those itwests can increase considerably. However, there ar
still two main obstacles involved in the CCC Sulaidgn that will be better described in the finahcia
barriers items below, specifically considered iis froject.

According to “ANEEL CCC + CCC subrogation utilizai guide” other legal devices should be created
in order to assist the change of energy sources fossil to renewables, in which the Kyoto Protoisol
suggested as an alternative.

Although the plant considered for the Cascata Btagesubscribed in the CCC Subrogation, this canno
be considered as an incentive in the baseline soersince the CCC Subrogation is a National and/or
sectoral policy that gives positive comparativeatages to less emissions-intensive technologies ov
more emissions-intensive technologies, thus itlassified as type E-, according to Annex 3 of EB
Meeting n°16. Policies type E- shall not be taken account in developing a baseline scenario.

Despite that, the project would still face econahiand prevailing practice barriers described ia th
barrier analysis below.

With respect to thenvestmentbarrier :

The continuation of current practices (Scenariddgs not pose any investment barrier to the project
developer, and requires no further financing. Theater part of the energy supplied to the isolated
system being considered by this project comes fdisel fuelled thermal units. From a total of
941.05 MW of installed capacity in the Rondbénia-&@ystem, 681.55 MW comes from thermal
units. Moreover, this scenario is not likely to nbe since all fossil fuel fired thermal generation
units in the isolated system are subsidized byGR& (from Portuguese, Conta de Consumo de
Combustivel; or Fossil fuel Consumption Accounta tariff shared by all Brazilian electricity
consumers directly charged on the electricity Hilis subsidy is easy to collect, lacks monitoring
from contributors and provides no incentive to ioyw efficiency related to the fossil fuel
consumptioft

The construction of a renewable energy plant (SuerZd faces specific investment barriers despite
the fact that the project is receiving subsidiesmfrthe CCC Subrogation — a subsidy created to
promote the substitution of thermal electricity gration capacity using fossil fuels by renewable
electricity generation capacity. The use of the G&Cfossil fuel units should therefore be reduced.
However, the Brazilian Court of Audit assessed 04 that projects under CCC Subrogation face
substantial obstacles, in specific the three imaest barriers listed bellow are most relevant:

Lack of long-term financing available for medium sked investors. According to the report

provided by the Brazilian Court of Audit (2004),ete are two main barriers to the long-term
financing for medium sized investors: the requipedsentation of a Power Purchase Agreement in
advance, and the behaviour of utilities that haweohligation or interest to substitute the use of
fossil fuels for renewable resources, even if itmespresent feasible and economically attractive

% Brazilian Court of Audit, 2004.

11



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03 UNFGCC }

CDM - Executive Board

projects. Therefore, the utilities’ option to conte using fossil fuel to generate electricity waeke
the CCC-subrogation mechanism.

Lack of interest from energy utilities. As per the Brazilian Court of Audit (2004) Nofnazilian
utilities prefer to guarantee the CCC subsidieshigir fossil fuel plants rather than supporting
investments in generation based on renewable tugtes. Moreover, the bad financial situation of
the North-Brazilian utilities discourages investtosfinance renewable energy projects within that
region. This situation gets even worse becausesiove must have a pre-set energy selling contract
(PPA) signed between producer and buyer as a ceonpyulocument in order to access the subsidy.
To conclude, the points highlighted above and élo& bf enforcement for utilities to shift from fass
fuels to renewable energies weaken the CCC Sulioogas a subsidy and make utilities to continue
with fossil fuel generation units.

Cost escalation in isolated systemginally, the implementation costs for units ie tdorth Region
are considerably higher than in other regions. Ggmajuoted in Tolmasquim (2004), verified that
the implementation costs for hydroelectric planithvinstalled capacity up to 10 MW located in
isolated systems are considerably higher than lerotegions (see Table 6 below). This can be
explained by difficulties, related to logistics at@nsportation better detailed in the prevailing
practice barrier. Based on the same author, evém thhe CCC Subrogation benefits, the average
energy cost for this region is still high.

Table 6 - Small hydro units construction costs in ifferent Brazilian regions — R$/kW*

Middle-
North/Isolated Northeast West Southeast South
Small plants (1-10 MW) 4.000 3.500 3.500 2.800 2.800
Other plants (10-30 MW) 4.000 3.500 3.500 3.000 2.800

Furthermore, the subsidy for the construction is fody paid when the subrogation is conceded.
This is amortized every month for a maximum of &angeand the amount paid is directly related to
the amount of electricity produced. In consequeritehe electricity producer produces less
electricity than the amount assured in the contthet subsidy would be paid proportionally to that
new value and the rest would be postponed to thewimg months. The electricity production of
any run-of-river power station is dependent onisigit precipitation and therefore highly variable
and difficult to predict.

In conclusion, although both renewable and nonwaide plants may both receive a subsidy, it is
easier, faster and cheaper for thermal plants tpuieinto operation and to receive the subsidy.
Moreover, there are fewer complications involvedhie operation of conventional thermal plants
(better detailed under ‘prevailing practice’) thHarthe operation of hydro power stations.

To evidence this, a financial analysis was developemparing the two possible scenarios in this
case: the construction of a thermal plant unit tagdconstruction of a hydro plant. This analysis wa
elaborated based on data from ANEEL (National Bpehgency), Eletrobras (responsible for

* Tolmasquim, M. T., 2004.

12
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Isolated Systems recorded data), IEA (Internatidéredrgy Agency) and the project proponent. All
those references are given in Annex 3.

The results of the calculation clearly show the NgtM IRR results for both scenarios: for a thermal
plant, the NPV corresponds to R$ 9,3 million inyBars, while for a hydro plant, the same NPV is -
R$ 680 thousand. Also, the IRR for the thermal 4864against an IRR of 14% for the hydro. It
clearly demonstrates what was mentioned above: admpthe advantages of a thermal and a hydro
plant, the thermal plant is more attractive foatianal investor. Furthermore, the thermal plarésdo
not present any risk related to rain variation.

Table 7 — Comparative analysis between a Thermal ana Hydro Plant

THERMAL
PLANT SMALL HYDRO
Discount
rate 10 years 10 years
NET PRESENT VALUE 15% R$ 9.375.290,26 | (R$ 680.062,88)
IRR 44% 14%

The detailed financial analysis which comparescieh flows of Cascata Chupinguaia and a thermal
plant is shown in Annex 5.

With respect taechnological barriers

In the case of Scenario 1 (continuation of curmnatctices), there are no technical/technological
barriers as it simply represents the maintenanceuatent electricity generation practices which
have been proven to work, and neither involves émgntation of any new technology nor
innovation.

In the case of Scenario 2, there are no signifid@chnical/technological barriers. All the
technologies involved in this scenario are avaldblthe market, and have been used effectively in
the Host Country.

With respect to barriers due poevailing business practice

The continuation of current practices (Scenariprésents no particular obstacles. By definitios it
prevailing practice in the region.

In the case of Scenario 2, there are barriers watld have to be overcome. According to the
Brazilian Court of Audit (2004), even though the ©@Gubrogation is considered an attractive
alternative to reduce the use of fossil fuel inid@ated system, until the end of 2004 only 1tda
were approved for CCC Subrogation and only 6 amraimg. The lack of interest from the local
concessionaires in subscribing for this programoisonly related to financial reasons but alschio t
greater attractiveness of the subsidy for fosl foermal plants.

Concluding the prevailing practice study, it shahat in the North region, specifically in Rondénia,

most plants use fossil sources as fuels, while dwpdeints have always been a minority (comparing
the Operational Plans for 2001 until 2005).

13
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ELETRONORTE is the concessionaire responsible &regation and transmission activities inside the
Porto Velho System, the main electricity systemRandénia. Originally, the Porto Velho system
comprised 1 large hydro unit (UHE Samuel) and 8ntfaé¢ units (Rio Branco I, TEU Colorado, TEU
Vilhena, Rio Branco Il, Rio Acre, Rio Madeira, Tesnorte | and Termonorte Il) (Eletrobras Operational
Plan, 2001). According to the Operational Plan,th#rmal units were part of the “Thermoelectric
Priority Program”, which focused on increasing #iectricity supply for Ronddnia State. The main
reason to this initiative was due to water levestability of Samuel's hydro reservoir. Besides
Eletronorte, CERON is the concessionaire respam$dyl distribution and transmission activities the
interior of Ronddnia. According to the same Plan2001, there were 41 isolated systems in Rondonia,
from which 39 were fuelled by diesel oil.

From 2001 to 2005, thermal electricity generatingide the isolated systems increased continuously.
According to the Operational Plan (2003), forecadtgdro generation corresponded to 2,048 GWh,
while thermal generation corresponded to 6,991 GWnthermore, according to this same plan, thermal
generation was projected to increase by 9% andohgéneration to decrease by 5%. Still, in the
Operational Plans for 2004 and 2005, a comparisstweden thermal and hydro generations always
indicates a clear predominance of thermal generalibis can be better visualized in the tableswelo

Tables 8 and 9 bellow are directly taken from tB805 Operational Plan” (the most recent available
representative plan). They show the total numbethefmal and hydro units (both small and large
hydropower plants, respectively PCH and UHE) in dRomia up to the year 2005, and their respective
installed capacity, considering units from bothdlogtilities: CERON and ELETRONORTE.

Table 8 — Number of units and installed power in 205 - Thermal units

N° de Unidades Poténcia Nominal | KW )
Estada Concessionaria
2004 2005 2004 2005
ELETRONORTE 24 24 94.400 o4 407
ACRE
ELETROACRE 53 3} 35484 32572
ELETRONCRTE 7 30 122.800 145,800
AMAPA
CEA 17 15 23.320 18.045
AL MANALIS ENERGIA =5} 116 822700 900,200
CEAM 368 426 211.021 325,363
CELP& 180 185 a7.002 05614
PARA
JARI CELULOSE 11 11 70570 £0. 865
ELETRONORTE 12 12 540,000 540,000
RONDONIA,
CERON 154 148 90.333 101.060
BOA VISTA ENERGIA 3 3 62.000 £2.000
RORAIME
CER a7 114 25430 23.670
BAHIA COELBA 5 5 1578 1.578
MARANHAD CEMAR 3 3 arz ar2
MATO GROS20  CEMAT 208 206 109.092 105.039
MATO G. DO SUL  EMERSUL 3 3 4500 4,50
PERMAMBLCO CELPE 10 3 4924 2730
TOTAL PARQUE TERMICO 1234 1340 2.326.026 2.533.215
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Table 9 — Number of units and installed power in 205 — Hydro units’

N° de Unidades Poténcia Nominal { KW )
Estado Concessionaria
UHE PCH UHE PCH
AMAZONAS MAHALS ENERGIA 5 - 280,000
RONDONIA ELETRONORTE 5 - 216.000 -
CEROM - 23 - 57.404
RORAINA CER - 2 - 5.000
AMAPA ELETRONORTE 3 - 750001 -
MATO GROSS0  CEMAT - 25 32.075
TOTAL PARQUE HIDRAULICD 13 50 541.000 05.370

Hota: ' Pravista repotenciagan da 2° unidade geradora da UHE Coaracy Munes para maio de 2006,

Considering the year 2005, Table 8 shows thatdta installed capacity from thermal units in Ronidd
is approximately 650 MW.

On the other side, Table 9 shows that, for the 2885, the total installed capacity from hydro sriit
Rondo6nia is approximately 273 MW. However, mosttludit electricity is generated by large hydro
plants. Therefore, considering only small scalerbydnits in Rondodnia, the total installed capacity
would drop to 57 MW.

Based on these data, energy generated in Rond@mmathermal plants are responsible for 70% of the
total installed capacity, large hydros are respgwador 23 % and small hydro has a much lower sbére
7% of the total installed capacity.

It is clearly demonstrated that the prevailing figcin terms of energy generation in Rondonia is
predominantly thermal. Consequently, the tendendhat region is rather the construction of foaséls
units than the construction of hydro units.

To summarize, th8aseline Scenaridor the Rondénia-Acre Isolated System is to cordigenerating
electricity based mainly on fossil fuel consumption

With respect to the analysis other barriers:
No other barriers for both scenarios are identified
Table 10 below summarises the results of the aisalggarding the barriers faced by each of the

plausible scenarios. Scenario 1 faces no barmdrereas Scenario 2 faces investment barriers amaot is
prevailing practice.

® UHE in Portuguese stands for Large Hydro Unitst B&H stands for Small Hydro Units.
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Table 10 - Summary of barriers Analysis

Scenario 1 Scenario 2

Barrier Evaluated Continuation of  currenty ., ction of a new plant
activities

1. | Financial / Economical No Yes

2. | Technical / Technological No No

3. | Prevailing Business Practicel  No Yes

4. | Other Barriers No No

To conclude, the barrier analysis above has clesiigwn that the most plausible scenario is the
continuation of current practices, which means datinue generating electricity from a very carbon
intensive mix. Therefore, the project scenario @ the same as the baseline scenario, and these are
defined as follows:

The Baseline Scenarids the continued use of electricity from the RomidéAcre Isolated System,
based mainly on diesel consumption.
The Project Scenariois the construction of a new hydroelectric plantt6fMW in total. The new
plant will displace grid electricity from a morerban-intensive source, resulting in significant GHG
emission reductions. The Project Scenario is amtthliin comparison to the baseline scenario, and
therefore eligible to receive Certified EmissioredRctions (CERs) under the CDM.

| B.6.

Emission reductions:

B.6.1. Explanation of methodological choices:

AMS |.D offers the following choices for preparirige baseline calculation for this type of project
activity:

(a) A Combined margin (CM), consisting of the combinatbf operating margin (OM) and build

margin (BM) according to the procedures prescribatie approved methodology ACM0002. Any of

the four procedures talculate the operating margin can be choserthieutestrictions to use the

Simple OM and the Average OM calculations mustdresiered.

OR

(b) The weighted average emissions (in kge€&D/kWh) of the current generation mix.

Considering the available guidelines and the ptaetivity, the Ronddnia-Acre isolated system hasrb
chosen for baseline analysis using method (aht®baseline calculations.

the baseline emission$BE,)) resulting from the electricity supplied and/ott @onsumed from the grid is
calculated as follows:
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BE, = EG, * EF, (1)
Where:

EG, is the annual net electricity generated from theeet
EF, is the baseline emission factor.

Thebaseline emissions factofEF)) is a weighted average of tk&_ OM, andEF_BM,.
EF, = (Woy * EF _OM ) + (14g, * EF _BM)(2)

Where:
EF_OM, is the operating margin carbon emissions factor
EF_BM, is the build margin carbon emissions factor
and the weights oy and gy are by default 0.5.

The Operating Margin emission factor(EF_OM) is calculated using the following equation:

F,,,*COEF
EF _OM , (tCO,/Mwh)= — "V ‘

[GEN ]

(3)

Where:
Fijy is the amount of fuel(in GJ) consumed by power souida yeary;
j is the set of plants delivering electricity to tiped, not including low-cost or must-run plants
and carbon financed plants;
COEEF,y is the carbon coefficient of fue(tCO,/GJ);
GEN, is the electricity (MWh) delivered to the grid byusce;.

The simple OM method was used since the systemegominantly thermal.

The Build Margin emission factor (EF_BM) is the weighted average emission factor of a $amp
power plantsm. This sample includes either the last five plamt§it or the most recent plants that
combined account for 20% of the total generationichever is greater (in MWh). The equation for the
build margin emission factor is:

F ., *COEF ]

im Lmy

[ .GEN,]

EF_BM, (tCQ,/ MWHh |

(4)
WhereF; ., COER, and GEN, are analogous to tHeM calculationabove.

For this project, EcoSecurities calculated a unigambined margin, according to Ronddnia isolated
system data. See Annex 3 for more details.
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B.6.2. Data and parameters that are available atalidation:

Data / Parameter: EFR

Data unit: tCQMWh

Description: Baseline Emission Factor

Source of data used: CERON, Termonorte, Eletron&tagrobras
Value applied: 0,9421

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

D

The Baseline Emission Factor calculation consikth@combination of
operating margin (OM) and build margin (BM) accoglio the procedures
prescribed in the approved methodology ACM0002.

Any comment:

The data was calculated ex-ante gontitlanot need to be revised within
crediting period.

Data / Parameter:

Installed Capacity

Data unit: MW

Description: The installed capacity
Source of data used: Cascata Feasibility Study
Value applied: 10

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

]

This data refers to the total installed capacitthef SHP Cascata

Any comment:

It will have three generator unitsslewith installed capacity of 3,5MW.

18




PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03

CDM - Executive Board

B.6.3 Ex-ante calculation of emission reductions:

The ex-ante emission reductions values and calookare as follows:

| Parameter | Formula Value Unit
BM provided in section B.6.1 1.0160 |tCO,/MHh
wBM - 0.5 -
OM provided in section B.6.1 0.8682 | tCO,/MHh
wOM - 0.5 -
EF provided in section B.6.1 0.9421 | t{CO,/MHh
Installed _capacity 10 MW
load factor 68 %
59,568
EGy = Maximum Generation * load_factor * 8760 MWh
BE =EG*EF 56,117 tCO,
PE 0 tCO,
ER =BE-PE 56,117 tCO,
ERy = BEy - PEy - Ly
Where:

ER Emission reduction (t C@)
BE: Baseline emissions (t G€&)
PE: Project Emissions (t C®)
L: Leakage emissions (t G&)
y: a given year

PE, =0 as emissions by sources are zero since hydrdel@ciwer is a zero COemissions source of

energy.

According to AMS 1.D Version 10, leakage calculatiss only needed if the renewable energy
technology equipment is transferred from anothé&wigg or to another activity. This is not the casih

the project activity.

Therefore:

L, =0

ER =BE,
Referring to Section B.6.1, equations (1) and (2)used to estimate baseline emissions.
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BE, = EG, * EF, ()

Where:
BE; is the baseline emissions (t&£)
EG, is the annual net electricity generated from thgdet (MWh)
EF, is the baseline emission factor (t&&MWHh).

EF, = W, * EF_OM, +w, * EF_BM,

Where:
EF,: baseline emission factor (tG&/ MWh)
om . Operation Margin weight, which is 0.5 by default
EF_OM,: Operational Margin emission factor (tg& MWh)
sm: Build Margin weight, which is 0.5 by default
EF_BM, : Build Margin emission factor (tC® / MWh)

Therefore using the approach above, and the datarsim Annex 3, the baseline emissions will be

61,894 tCQelyear or 618,940 tC@® for the 10-year crediting period.

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

Table 11 - Ex-ante estimation of emission reductian

ESHITEON € Estimation of
project activity Estimation of Estimation of emission
Years emission baseline reductions| leakage (tonnes of reductions (tonnes
reductions (tonnes| (tonnes of CGe) CO.e)
of COe) of CO%e)
2009 0 56117 0 56117
2010 0 56117 0 56117
2011 0 56117 0 56117
2012 0 56117 0 56117
2013 0 56117 0 56117
2014 0 56117 0 56117
2015 0 56117 0 56117
2016 0 56117 0 56117
2017 0 56117 0 56117
2018 0 56117 0 56117
Total (tonnes of Cg2) 0 561170 0 561170
Average 0 56117 56117
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B.7 Application of a monitoring methodology and desription of the monitoring plan:

B.7.1 Data and parameters monitored:

Data / Parameter: EG

Data unit: MWh/year

Description: Annual net electricity supplied to ted

Source of data to be | Measured by CERON and project developer

used:

Value of data 59,568

Description of In order to monitor the electricity generated by tlenewable technology, the

measurement methods data collected will be the hourly reading from timeter at the plant and the
and procedures to be | reading from the utility electricity meter - useat fssuing the energy sale invoice

applied: (this document will show the amount of energy sigapto the grid).

QA/QC procedures to | According to national standards, meters will bébzated periodically. Data

be applied: collected has low uncertainty levels and to guamuiis accuracy it will be cross
checked with the electricity sales receipts obthinem the grid operator.

Any comment: Data will be archived at least for tygars after crediting period.

B.7.2 Description of the monitoring plan: |

The monitoring of this type of project consistsmétering the electricity generated by the renewable
technology. Bellow you find the description of mimming procedures for data measurement, quality
assurance and quality control.

Metering of Electricity Supplied to the Grid

The main electricity meter for establishing thectieity delivered to the grid will be installed #te
input end of the transmission line. This electyiaibeter will be the revenue meter that measures the
guantity of electricity that the project will be igafor. As this meter provides the main CDM
measurement, it will be the key part of the vesfion process.

Data will be measured continuously and at the eihdach month the monitoring data will be filed
electronically and a back-up will be made regulaflige project developer needs to keep electricty s
and purchase invoices. Data will be archived ebsitally and on paper and will be kept for at leasi
years after the end of the crediting period.

The electricity meter should meet relevant locahdards at the time of installation. The meter |
installed by either the project developer or th&l gompany in accordance with Brazilian standards.
Records of the meter (type, make, model and caidmwalocumentation) will be retained in the quality
control system.
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Quality Control and Quality Assurance

Quality control and quality assurance procedurel guarantee the quality of data collected. The
electricity meter(swill undergo maintenance subject to industry stadslaMoreover, meter(s) are
calibrated by the distribution concessionaire CERG#hich signs a long term PPA with the plants - in
accordance with national standards established NMWETRO (“Instituto Nacional de Metrologia,
Normalizacdo e Qualidade Industrial’entity responsible for calibration standards) aedalibrated
according to manufacturer specifications, but asi®nce every 3 years.

To guarantee the consistency and accuracy of ttee atdlected from the meter(s), data will be cross-
checked with the sale receipts which will showadh&unt of energy supplied to the grid.

Before the crediting period starts, the organisatibthe monitoring team will be established arehacl
roles and responsibilities will be assigned tcs&dff involved in the CDM project

Data will be read off the meter and energy salesipgs will be collected from the small hydro by th
plant operation personnel. This information will tensferred to EcoSecurities on a monthly basis in
order to monitor emission reductions.

The energy generating equipment will not be tramstefrom another activity; therefore, leakage effe
do not need to be accounted for.

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

The application of the baseline and monitoring radtiogy was completed on 22/12/2006. The entity
determining the monitoring plan as the Carbon Aalvis EcoSecurities Group Plc. For further details,
contact:

Daniela Calazans and Marcelo Aguiar

Rua Lauro Miiller, 116, room 4303

Rio de Janeiro- RJ

Brazil 22290-160

Phone. 55 (21) 2275 9570

Email daniela.calazans@ecosecurities.ammarcelo.aguiar@ecosecurities.com
Website www.ecosecurities.com
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30y-00m

\ Cc.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:

Not applicable.

\ C.2.1.2. Length of the first_crediting period

Not applicable.

‘ C.2.2. Fixed crediting period

‘ C.2.2.1. Starting date:

01/01/2009

| C.2.2.2. Length:

10y-00m

‘ SECTION D. Environmental impacts

of the project activity:

D.1. If required by the host Party, documentation on the analysis of the environmentampacts
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The Cascata Chupinguaia Small Hydroelectric Pragecterates no emissions of greenhouse gases and
no emissions of toxic waste, and will have limitedntrolled and reversible effects on the environime
because the project is a run-of-river and usesmditectly from the river, with a small storage are
designed only to allow the water intake to oper@tes project has easy integration in the landseeyok
compatibility with the protection of water, faunadaflora.

Furthermore, the project has an Environmental @bnRlan, which analyzes the undertaking in
environmental perspectives, identifying and assgstie possible environmental impacts and listivgg t
mitigation actions.

As for the regulatory permits, Cascata has theaaizdtion issued by ANEEL (ANEEL Resolution n°
441, from 06/02/2006 published on 09/02/2006) terafe as an independent power producer, which
gives the plant the right to operate. This resolutivas made in regard of the generation of 7MW of
energy by the hydro plant. However, as the plafit véive a total of 10MW of energy generation, the
resolution for the expansion was already requesteidwill be issued soon.

As for environmental permits, the project has teeassary environmental licenses. The licenses were
issued by the state environmental agency, NUCOFA®D| number 0002556 issued on 06/10/2006,
all documents related to operational and envirortialditensing are public and can be obtained at the
state environmental agency. This license was istared 7MW hydro plant. However, as the plant will
have a total of 1.0MW of energy generation, thengzefor the expansion was already requested ahd wil
be issued soon.

As for issues concerning impacts upon indigenowples, the project received the authorization from
the Indian Protect Agency FUNAI (Fundacdo Naciathalindio). The authorization process number is
FUNAI 086201861/2003 and was issued on JanudPy2007.

Table 12 — Environmental Impacts

IMPACT PREVENTION / MITIGATION

The potential of occurrence of erosion processes in the edges of the reservoirs is
reduced, due to the ground and the flooded area characteristics.

Slope instability and erosion Slope conservation by planting vegetation, covering by grass and native forest
species, during construction and the constant monitoring of the erosion process
all over the small hydro plant, especially in the reservoir slopes.

The geomorphologic characteristic of the basin of Pimenta Bueno River presents
stable relief. With the construction of the dam, no modification in the erosion
conditions will occur. The impacts caused by erosion, transport and

Water and soil pollution, Sedimentation of water | sedimentation of the lake will occur due to external factors by anthropogenic
courses action in the areas of influence.

For prevention and mitigation actions, the plant will have an overspill system that
will be operated whenever the hydro availability is superior to the demand,
assisting the prevention of carrying fine materials.

Job opportunities Positive impact. No need for prevention or mitigation.

Positive impact. Temporarily and permanent increase of the local economy
improving formal and informal job opportunities, mainly nearby the site. No need
for prevention or mitigation.

The area (Pimenta Bueno River) is already modified; therefore the original
vegetation had been substituted by extensive pastures. In these places, the fish
Loss of fish habitat and spawning areas assemblage is totally devastated and the populations will never have conditions
of reestablishment in the area.

The construction of physical artifices will be implanted in order to facilitate the fish

Increase of the need for goods and services and
of the local income and public levy.
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ascent dos during the spawning period.

The flooded area will not reach the area of the aboriginal reserve, due to the
geomorphologic characteristics and the relief of the reservoir area. No need of
removal of country properties.

Since the area was already devastated due to anthropogenic action, the loss will
be relatively small. The existence of areas with vegetation in the neighborhoods
(aboriginal reserve) will assist in the survival of the species.

Elaboration of degraded area recuperation programs, with production of native
species and reforestation.

The absence of species in ways of extinguishing in the drowned basin and the
Alteration or loss in the local flora definition of a representative area for the compensation unit will minimize the
negative effect on the flora.

Loss of agricultural land, flooding of farms and
dwellings.

Alteration of terrestrial habitats and fauna's
habits

D.2.  If environmental impacts are considered signitant by the project participants or the host
Party, please provide conclusions and all references $apport documentation of an environmental

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

According to Resolution #1 dated Decemb®r 2003 from the Brazilian Inter-Ministerial Commiizs
of Climate Change (Comissdo Interministerial de Bhgh Global do Clima — CIMGC), any CDM
project must send letters with the descriptionh# project and an invitation for comments by local
stakeholders. In this case, letters were sentgdalfowing stakeholders:

City Hall of Chupinguaia;

Environmental Agency of Chupinguaia;

Chamber of Deputy of Chupinguaia;

SEDAM — Environmental Agency of Ronddnia;

Public Ministry of Rondénia;

Brazilian Forum of NGOs.

The stakeholders were invited to raise their camcand provide comments on the project activityafor
period of 30 days after receiving the letter ofitation.

E.2. Summary of the comments received:

Up to date, no comments have been received.

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

Up to date, no comments have been received.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT__ ACTIVITY.

Credit originator and project operator — Hidroelétr ica Chupinguaia Ltda:

Organization:

Hidroelétrica Chupinguaia Ltda

Street/P.0.Box:

Lote 59 Setor 10 Linha 135 Glebeu@biara — Zona Rural

Building: -

City: Chupinguaia
State/Region: Rondbénia
Postcode/ZIP: -

Country: Brazil

Telephone: +55 69 3442 8525
FAX: +55 69 3442 7638
E-Mail: chupinguaia@gmail.com
URL:

Represented by:

Title: Partner

Salutation: Mr.

Last Name: Lopes

Middle Name: de Oliveira

First Name: Erona
Department: -

Mobile: +55 69 9961 1660
Direct FAX: +55 69 3442 7638

Direct phone:

+55 69 3442 1660

Personal E-Mail:

ajgomes@terra.com.br

Credit buyer and project advisor:

Organization:

EcoSecurities Group Plc.

Street/P.0.Box:

40 Dawson Street

Building: -

City: Dublin

State/Region: -

Postfix/ZIP: 02

Country: Ireland

Telephone: +353 1613 9814

FAX: +353 1672 4716

E-Mail: cdm@ecosecurities.com
URL: WWW.ecosecurities.com

Represented by:

Title: COO & President
Salutation: Dr.

Last Name: Moura Costa
Middle Name: -

First Name: Pedro

Mobile: -
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Direct FAX:

Direct tel:

Personal E-Mail:

cdm@ecosecurities.com
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

The project will not receive any public funding i1imo Parties included in Annex 1.
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Annex 3
BASELINE INFORMATION
Grid Emission Factor Calculation

The grid emission factor calculation was perforrimedccordance with the latest version of ACM000@n&6nia-Acre system is isolated from Brazilian
interconnected systems S-SE-CO and N-NE. The gidgdominantly thermal thus the Simple OM methad gelected.

All data used to calculate the Emission Factorframa the following sources:

Data obtained from CERON from report "RELATORIO MEAL - ENERGIA SUPRIDA", years 2001 to 2005

Data from TERMONORTE report to CERON

Data obtained from CERON from report "RESUMO DE GERAO TERMICA", years 2001 to 2005

Data from Programa Mensais de operacao para oe@0@#, http://www.eletrobras.com.br/EM_AtuacaotiSadados/default.asp
personal communication with CERON for 2004 data

Aneel BIG

Data from Programa Mensais de operacao para oea@0@b, http://www.eletrobras.com.br/EM_AtuacastiSolados/default.asp
Data from Plano Anual de Operacgéo 2005, pag. & &8

Data obtained from ELETRONORTE from report "Mapa&®©®Diesel", years 2003 to 2005

10 Data obtained from ELETRONORTE from report "Reladntegrado do Desempenho Empresarial” (RIDE)rs&894 to 2005
11. Data from GTONG Brazilian Annual Operational P1a002-2005 - ELETROBRAS

12. Data from GTON Brazilian Monthly Operational rems#002-2005 - ELETROBRAS

CoNoO~WDE
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A summary of the calculation is provided below.

Table 13 - Data used to calculate EF

2003 2004 2005
Total Fuel Total Fuel Total Fuel
Generation Consumption Generation Consumption Generation Consumption
(MWh) (m3) (MWh) (m®) (MWh) (m®)
PIE Rovema - - - - 3.053 852
Rio Branco - - 328 0 38.136 0
Cabixi Il 23.577 0 23.577 0 12.828 0
Termonorte 605.716 187.695 994.041 284.548 989.079 352.776
Monte Belo 23.652 0 23.652 0 26.920 0
PCH Altoe 7.595 0 7.928 0 8.709 0
Alta F. D'Oeste 25.935 0 26.908 0 26.467 0
PCH ST. Luzia 22.077 0 23.293 0 21.030 0
Termonorte | 310.426 74.737 257.014 61.292 439.150 104.242
PCH Cachoeira 55.440 0 57.970 0 60.087 0
PCHs Castaman 2 2.688 0 2.968 0 3.044 0
PCH Cabixi 1 16.639 0 16.435 0 18.281 0
Rio Acre 23.927 8.271 0 0 0 0
PCHs Castaman 3 7.955 0 8.785 0 9.012 0
Rio Branco Il 9.055 2.838 23.907 7.355 41.207 12.613
PCHs Castaman 1 8.063 0 8.704 0 9.133 0
Samuel 831.738 0 727.499 0 650.627 0
PCH Rio Vermelho 9.276 0 14.193 0 15.369 0
Rio Madeira 43.684 14.144 42.748 13.504 76.784 24514
Rio Branco | 92.255 30.455 164.510 55.970 152.514 51.424
Barro Vermelho 157.031 45.806 5.899 1.753 0 0
UTE Colorado 9.386 3.176 8.591 2.885 6.419 2.191
UTE Vilhena 16.489 4.866 19.813 5.978 20.996 6.145

31



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03

CDM - Executive Board

Table 14. Emission Factor for the Ronddnia Isolate®ystem

| Rondonia-Acre System

EF om (tCO », /MWh) Load (MWh)
2003 0,8338 2.302.605
2004 0,8325 2.458.762
2005 0,9316 2.628.846
TOTAL 7.390.213
EF om,sivpLE 0,8682 0,5
EF BM, 2005 1,0160 0,5
EF, (tCO2/MWh) 0.9421

Table 15. Rondénia Isolated System Electricity Gemation Sources

Thermal Generation
Hydro Generation
Predominance

2001 2002 2003 2004 2005  Average

578.565| 875.330| 1.267.971] 1.516.522] 1.729.201] 1.193.518
1.022.173] 855.439| 1.034.635| 942.240| 899.645| 950.826
Hydro Thermal |Thermal |Thermal [Thermal |Thermal

Grid selection

According to Bosi (2000), the Brazilian ElectricB®ystem is divided in three separate subsystems:

()
(ii)
(iii)

interconnected systems.

The proposed project activity will be connectedhit® Rondbnia-Acre isolated system (Figure 1), and

The South/South-east/Midwest Interconnected System;
The North/North-East Interconnected System; and
The Isolated System (which represents 300 locatiwaisare electrically isolated from the

according to the approved methodology ACMO002, iteésessary to account all generating sources
serving the system. As a result, the project prepbshould research all power plants serving this

system.
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/8. PIE - TERMONORTE

Figure 1 — Isolated System in Rondénia State (Elatbras)

Annex 4

MONITORING INFORMATION

The monitoring plan will be executed based on tmepkfied baseline and monitoring procedures
established in the AMS-I.D, “Grid-connected renelgaddectricity generation” - Version 10, December
2392006.

The responsible for the project activity will preckwith the established procedures and will retbed
data related to the electricity generated by thewable technology.
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Annex 5

FINANCIAL ANALYSIS

CUSTOS DE IMPLANTACAO DA PCH (R$)

Source: SHP Cascata Feasibility Study

CIVIL CONSTRUCTION AND ENVIRONMENTAL COSTS 18.398.549,00
MACHINERY / EQUIPMENT / TRANSPORTATION COSTS 13.964.363,00
TRANSMISSION SYSTEM COSTS 7.996.000,0(
TOTAL 40.358.912,00
SMALL HYDRO (Cascata Chupinguaia case) Value
| INCOME
1) Electricity Generation
Instaled Capacity 10,0 MW
Maximum Electricity generation 87.600,00 MWhlyear
Capacity factor 68%
Net Energy 50.568,00 MWh/year
Electricity tariff PPA 103.93 R$/MWh 104 104 104 104 104 104 104 104 104 104
Electricity Revenues RS 6.190.902 6.190.902 6.190.902 6.190.902 6.190.902 6.190.902 6.190.902 6.190.902 6.190.902 6.190.902
1)) Sub Rogation CCC
75% of the cost refered to CCC sub rogation 30.269.184,00 RS 6.053.837 6.053.837 6.053.837 6.053.837 6.053.837
n° of installments 60
SubRoéanon CCC Revenues 6.053.837 6.053.837 6.053.837 6.053.837 6.053.837
[TOTAL REVENUES | | RS | | 12.244.739 | 12.244.739 | 12.244.739 | 12.244.739 | 12.244.739 | 6.190.902 | 6.190.902 | 6.190.902 | 6.190.902 | 6.190.902 |
COSTS & INVESTMENT
1) Investment RS RS
ICCC sub rogation 30.269.184,00
% 75%
Total cost 40.358.912,00 (40.358.912)
TOTAL INVESTMENTS (40.358.912) B . . s s 5 5 5 5
[ o&m | | | | | | | | | | | | | |
Operating and Maintenance Costs | R$ 39,43 | R$/MW | | (2.348.637)] (2.348.637)] (2.348.637)] (2.348.637)] (2.348.637)] (2.348.637)] (2.348.637)] (2.348.637)] (2.348.637)[ (2.348. fg},'
[Total Operational Costs | | R$ | | (2.348.637)] (2.348.637)] (2.348.637)] (2.348.637)] (2.348.637)] (2.348.637)] (2.348.637)] (2.348.637)] (2.348.637)| (2.348.637)|
[TOTAL COSTS AND INVESTMENTS (40.358.912) (2.348.637) (2.348.637) (2.348.637) (2.348.637) (2.348.637) (2.348.637) (2.348.637) (2.348.637) (2.348.637) (2.348.637)|
[Small Hydro Cash Flow (40.358.912) 9.896.102 9.896.102 9.896.102 9.896.102 9.896.102 3.842.265 3.842.265 3.842.265 3.842.265 3.842.265
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THERMAL PLANT Value
INCOME
1) Electricity Generation
10,0 MW

59.568 MWh/year 59.568 59.568 59.568 59.568 59.568 59.568 59.568 59.568 59.568 59.568

103,93 R$/MWh 104 104 104 104 104 104 104 104 104 104
Electricity Revenues R$ 6.190.902 6.190.902 6.190.902 6.190.902 6.190.902 6.190.902 6.190.902 6.190.902 6.190.902 6.190.902
[y ccc revenues
fuel costs - 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378
CCC guota 100%
CCC Revenue - 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378
[TOTAL REVENUES | [ RS$ [ | 55.227.280 | 55.227.280 | 55.227.280 55.227.280 55.227.280 55.227.280 55.227.280 55.227.280 55.227.280 55.227.280
[ COSTS & INVESTMENT
1) Investment R$
Instalation Cost 600.000,00 R$/MW

42,00

8.501.856,00 8.501.856
[TOTAL INVESTMENTS (8.501. BSEJ)
[y o&m
Operating and Maintenance Costs 39,43 R$/MWh 2.348.637 2.348.637 2.348.637 2.348.637 2.348.637 2.348.637 2.348.637 2.348.637 2.348.637 2.348.637
Fuel consumption 392,00 L/MWh 23.350.656 23.350.656 23.350.656 23.350.656 23.350.656 23.350.656 23.350.656 23.350.656 23.350.656 23.350.656
Fuel prices 2,10
Fuel costs 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378 49.036.378
| Total Operational Costs R$ 51.385.015 51.385.015 51.385.015 51.385.015 51.385.015 51.385.015 51.385.015 51.385.015 51.385.015 51.385.015
[TOTAL COSTS AND INVESTMENTS (8.501.856) (51.385.015) (51.365.015) (51.385.015) __ (51.385.015) (51.385.015) (51.385.015) (51.385.015) __ (51.385.015) __ (51.385.015) __ (51.385.015)]
[Thermal plant Cash Flow (8.501.856) 3.842.265 3.842.265 3.842.265 3.842.265 3.842.265 3.842.265 3.842.265 3.842.265 3.842.265 3.842.265

Colour indication of data sources

Calculated from annual contracted electricity stated at PPA - contract
CERON/DT/324/2006

PPA contract CERON/DT/324/2006

SHP Cascata Feasibiliti Studi

CEPEL and COPPE/UFRJ
(http://www.itaipu.gov.br/cd_snptee/xvsnptee/grupoii/gpt19.pdf)

Analysing the Performance of the Brazilian Northern Country Autonomous Plants
(http://www.seeds.usp.br/pir/arquivos/congressos/CLAGTEE2003/Papers/TEPP%20B-
157.pdf)

National Petroleum Agency WebSite (www.anp.gov.br)
Brazilian Court of Audit Report, 2004

35



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03

CDM - Executive Board

Annex 6
REFERENCES
ANEEL. Guia para utilizacdo de recursos da Conta Consum&dmbustiveis — CCC por
empreendimentos de geracdo de energia elétricatir ple fontes renovaveis nos sistemas isolados,
1999.

AgroFlorestal Donadoni, 200Blano de Controle Ambiental

BOSI, M., Na Initial View on Methodologies for eraien Baselines: Electricity Generation Case
Study. Paris: International Energy Agency, 2000

Tolmasquim, M. T., 2004Alternativas energéticas sustentaveis no Br&iib de Janeiro: Relume
Dumara: COPPE: CENERGIA, 2004.

Tribunal de Contas da Unido — TCU (Brazilian CaafrAudit, 2004); Agéncia Nacional de Energia
Elétrica — ANEEL e Centrais Elétricas Brasileira8 S Eletrobras, 2004. Auditoria Operacional. Gont
de Consumo de Combustiveis Fosseis dos sistentaddse- CCC-isol.

Internet sources:

ANEEL Big-Information Generation Base.

ANP Fuel Price Report.

CERON,"Relatério Mensal — Energia Suprida’years 2001 to 2005.

GTON Brazilian Monthly Operational reports-2004LETROBRAS.

GTON Brazilian Annual Operational Plan-2008LETROBRAS.

36



