v

DINI'W

VALIDATION REPORT

|BIRAMA SMALL HYDROPOWER
PLANT - ABRENNANDCDM
PROJECTACTIVITY
IN BRAZIL

REPORTNO. 2009-9238

REevisioN No. 01B

Page i




ouLD DET NORSKE VERITAS

VALIDATION REPORT DRI

€

Proiect No.
PRJC-177869-2009-CCS-BRA
— - SERVICESAS
Organisational unit:

DNV KEMA Energy & Sustainabilifyveritasveien 1,

Date of firs issue

1 March 2010
Approved by:
Edwin Aalders

Client ref.

Ricardo Régo

Client:
Ibirama Energética S.A.

http://www.dnv.com

Project Name: Ibirama Small Hydropower Plant - a Brennand CDMj&at Activity
Country: Brazil

Methodology: ACM0002

Version: 12.1.0

GHG reducing Measure/TechnologyHydro Power

ER estimate:28 363 tCQe per year (average)
Size

X Large Scale

Validation Phases:

[ ] Desk Review

X Resolution of outstanding issues
Validation Status

[ ] Corrective Actions Requested [] Clarifications Requested

X Full Approval and submission for registratidn | Rejected

This validation report summarizes the findings lo¢ tvalidation. The only changes made to
version of the validation report compared to théidation report rev. 01 dated 28 Octoberl2
referred to in the letter of approval of the DNA Bxazil are linked to the status of issuance of
letter of approval by the DNA of Brazind the revised text about benchmark assessmeggpons
to the incompleteness message received by the USF&HCretariat on 5 July 2012.

In summary, it is DNV’'s opinion that the “Ibiramam@ll Hydropower Plant a Brennand CDN
Project Activity” in Brazil, as described in the BDof 19 September 2011 (version Oifjeets al
relevant UNFCCC requirements for the CDM and cdlyeapplies the bseline and monitorin

[ ] Small Scale

[ ] Follow up interviews

methodologyACMO000z, version12.1.(

DNV CLIMATE CHANGE

Accredited Climate Change ServiceSte. +a ey ars0 oy

Fax: +47 67 57 99 11

Org. No: NO 994 774 352 MVA

this

the

Report No.: Subiect_Group:
2009-9238 Environment Indexing terms
Report title: Key words

“Ibirama Small Hydropower Plant - a Brennand

CDM Project Activity” in Brazil Clean Development Mechanism

Climate Change, Kyoto Protocol, Validation,

Work carried out by:

Fabiana Philipi, David Freire da Costémesek | ([ No distribution without permission from
\I/_VL(:{IP\lg;ifliizgll:!\P:e Lacerda Antun the client or responsible organisational U
Andrea Leiroz [] free distribution within DNV after 3 years
Date of this revision: Rev. No.: Number of pages: [ ] Strictly confidential
17 July 2012 01b 155 [1_Unrestricted distributic

© 2009 Det Norske Veritas AS

All rights reserved. This publication or parts #gfrmay not be reproduced or transmitted in angmfor by any means, including
photocopying or recording, without the prior writteonsent of Det Norske Veritas AS.

Head Office: Veritasvn. 1, N-1322 H@VIK, Norway

CDM Validation Report Template, version 16, 20Btd8

nit



DET NORSKE VERITAS

Report No: 2009-9238, rev. 01b

VALIDATION REPORT

TABLE OF CONTENTS

1

2
2.1
2.2

3

3.1
3.2
3.3
3.4
3.5

4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11

EXECUTIVE SUMMARY — VALIDATION OPINION ........cooeeeeeeinne.

INTRODUCTION ...

Objective
Scope

METHODOLOGY ....coiiiiiiiiiiiiiii s

Desk review of the project design documentation
Follow-up interviews with project stakeholders
Resolution of outstanding issues

Internal Quality Control

Validation Team

VALIDATION FINDINGS ..ottt

Participation requirements

Project design

Application of selected baseline and monitoringhmodblogy
Project boundary

Baseline identification

Additionality

Monitoring

Algorithms and/or formulae used to determine ermarsseductions
Environmental Impacts

Comments by Local Stakeholders

Comments by Parties, Stakeholders and NGOs

Appendix A: Validation Protocol
Appendix B: Initial Validation Protocol
Appendix C: Curricula vitae of the validation teamembers

2
€

13
16
16

............. 17

17
17
18
19
19
20
30
32
33
33
34

Page i




DET NORSKE VERITAS i g
Report No: 2009-9238, rev. 01b

VALIDATION REPORT DNV

Abbreviations

ANEEL Brazilian Electricity Regulatory Agency
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DNV DNV Climate Change Services AS

DOE Designated Operational Entity

EIA Environmental Impact Assessment

ESCELSA Eletric Centre Espirito SantBgpirito Santo Centrais Elétricas

FATMA Environmental Foundation for the Santa CatarState Fundacdo do Meio
Ambiente de Santa Catarina

FSR Feasibility Study Report

GHG Greenhouse gas(es)
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1 EXECUTIVE SUMMARY — VALIDATION OPINION

DNV Climate Change Services AS (DNV) has perforanealidation of the project activity “Ibirama
Small Hydropower Plant - a Brennand CDM Project i¥ity” in Brazil. The validation was
performed on the basis of UNFCCC criteria for tHedh Development Mechanism as well as criteria
given to provide for consistent project operatiomgnitoring and reporting.

The review of the project design documentation #mel subsequent follow-up interviews have
provided DNV with sufficient evidence to deterntfreefulfilment of stated criteria.

The host Party is Brazil. No participating AnnelRdrty is yet identified. Prior to the submissiorthu#
validation report to the CDM Executive Board, DNVl vave to receive the written approval of
voluntary participation from the DNA of Brazil, inding the confirmation by the DNA of Brazil that
the project assists it in achieving sustainableedigyment.

The project correctly applies the baseline and nwitig methodology ACMO0002, version 12.1.0
“Consolidated methodology for grid-connected el®ity generation from renewable sources”.

The project involves installation and operationao§mall hydropower composed by 3 hydro turbines
in the south of Brazil, state of Santa Catarinannipality of Ibirama, constituting a total geneiar
capacity of 21.00 MW. The project’s electricity geation will be delivered to the Brazilian National
Interconnected System and greenhouse gas (GHG)ienssare expected to be reduced. In the
absence of the project activity all the energy wideg supplied by other plants of the interconnected
grid. The project is expected to promote renewadnergy, thus contributing to the sustainable
development objectives of the Brazilian Governmgsta result, the project results in reductions of
CO, emissions that are real, measurable and gives-teng benefits to the mitigation of climate
change.

It is demonstrated that the project is not a likefseline scenario. Emission reductions attribugatol
the project are hence additional to any that wontdur in the absence of the project activity.

The total emission reductions from the project esémated to be on the average 28 363 #Cer
year over the selected 7 year renewable creditieagod. The emission reduction forecast has been
checked and it is deemed likely that the stateduamds achieved given that the underlying
assumptions do not change.

The monitoring plan provides for the monitoringtioé project’'s emission reductions. The monitoring
arrangements described in the monitoring plan @a&sfble within the project design and it is DNV’s
opinion that the project participants shall be alite implement the monitoring plan, considering
underlying assumptions.

In summary, it is DNV’'s opinion that the projecttiaity “Ibirama Small Hydropower Plant - a
Brennand CDM Project Activity” in Brazil, as desoed in the PDD, version 07 dated 19 September
2011, meets all relevant UNFCCC requirements fer @M and correctly applies the baseline and
monitoring methodology ACM0002, version 12.1.0.

Rio de Janeiro and Oslo, 17 July 2012

T A Lok QF aE

Felipe Lacerda Antunes Edwin Aalders
CDM Validator Approver,
DNV Rio de Janeiro, Brazil DNV Climate Changer\Bces AS
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2 INTRODUCTION

Ibirama Energética S.A. has commissioned DNV Clen@hange Services AS (DNV) to
perform a validation of the Ibirama Small Hydropowdlant - a Brennand CDM Project
Activity located in the city of Ibirama, state o&i@a Catarina, Brazil (hereafter called “the
project”). This report summarises the findings lud validation of the project, performed on
the basis of UNFCCC criteria for the CDM, as wallaiteria given to provide for consistent
project operations, monitoring and reporting. UNRCCriteria refer to Article 12 of the
Kyoto Protocol, the CDM modalities and procedures #he subsequent decisions by the
CDM Executive Board.

2.1 Objective

The purpose of a validation is to have an indepentterd party assess the project design. In
particular, the project's baseline, monitoring pland the project’'s compliance with relevant
UNFCCC and host Party criteria are validated ineotid confirm that the project design, as
documented, is sound and reasonable and meetsdéméified criteria. Validation is a
requirement for all CDM projects and is seen asess@ry to provide assurance to
stakeholders of the quality of the project andintended generation of certified emission
reductions (CERS).

2.2 Scope

The validation scope is defined as an independahtohjective review of the project design
document (PDD) /1/. The PDD is reviewed againstdhteria stated in Article 12 of the
Kyoto Protocol, the CDM modalities and proceduresgreed in the Marrakech Accords and
the relevant decisions by the CDM Executive Boamdluding the approved baseline and
monitoring methodology ACM0002 (version 12.1.0)//18he validation was based on the
recommendations in the Validation and VerificatManual (version 01.2) /17/

The validation is not meant to provide any conaglttowards the project participants.
However, stated requests for clarifications andfrective actions may have provided input
for improvement of the project design.

Page 6
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3 METHODOLOGY

The validation consisted of the following three pbst

I a desk review of the project design documents

I follow-up interviews with project stakeholders

1l the resolution of outstanding issues and tiseiasce of the final validation report and
opinion.

The following sections outline each step in moreitle

3.1 Desk review of the project design documentation
The following tables list the documentation thasweviewed during the validation.

3.1.1 Documentation provided by the project participants

11/ Ecopart Assessoria em Negocios Empresariaia.Ltdroject Design Document for
Ibirama Small Hydropower Plant - a Brennand CDMj&rbActivity, dated 13 August
2009 (version 01), 27 July 2011 (version 06) andéptember 2011 (version 07).

12/ Ecopart Assessoria em Negoécios Empresariaia.Liginancial spreadsheets named
“SHPP Ibirama (25 years).xls”, “Ke - CAPM.uXxIs”, “KE€APM_2006.xIsx”,
“Ibirama_Cash  flow-sens analysis 1 v.3.xls”, ‘“lbma Cash flow-sens
analysis_v.4.xls”, “Ibirama_Cash flow-sens analysiS.xIs”, “lbirama_Cash flow-
sens analysis_v.6.xls” and “Ibirama_Cash flow-samaysis_v.6.1.xIs”.

13/ Ecopart Assessoria em Negoécios Empresariaisa.LtdCERs spreadsheets
“Ibirama_Estimated CERs v.1” and “Ibirama_Estima@eRs_v.5 2011.06.20.xls”

14/ Ibirama Energética S.A.: The construction cacitiof Ibirama Small Hydropower Plant
- a Brennand CDM Project Activity (EPC Contracgyreed between the project owner
and Bucagrans — Construtora de Obras Ltda. on d 2000.

/5/ Ibirama Energética S.A.: Turbines purchase rea@ntof Ibirama Small Hydropower
Plant - a Brennand CDM Project Activity betweerrdioha Energética S.A. and Voith
Siemens Hydro Power Generation Ltda. dated 31 AWRNGY.

16/ Ibirama Energética S.A.: Copies from letterd aotification from the Brazilian Post
Office that stakeholders received the letters compating the start of the project.

17/ Ibirama Energética S.A.. Prior CDM ConsidematidMinute of Meeting held by
Empreendimentos Energéticos e Participacdes Ltdla.April 2006.

18/ Ecopart Assessoria em Negocios Empresariais. LtAvidence of communication
between Ecopart and Empreendimentos Energéticastieifacdes Ltda. regarding the
project activity 6 February and 21 November 2007.

19/ Ecopart Assessoria em Negocios Empresariaia.Ltidvidence that on 23 January
2008, Empreendimentos Energéticos e Participactiks kent back the questionnaire
to Ecopart.

/10/  Ecopart Assessoria em Negocios Empresariaia.LEvidence that on 17 June 2008
Ecopart sent for the first time letters for stakdlbos’ comments.

/11/  Ecopart Assessoria em Negocios Empresariaia. LEvidence that on 24 April 2009
Ecopart sent for the second time letters for stakkdis’ comments.
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/12/  Ibirama Energética S.A.: CDM consultation caot between Ecopart and Ibirama
Energética S/A of 28 May 2008.

/13/  Ibirama Energética S.A.: Photograpic reporilmfama Small Hydro construction of
11/12 September 2009 by Brennand Group.

/14/ lbirama Energética S.A.: Environmental Impact Asggnt:

- Basic Project by Engevix Engenharia Ltda., fimaport, volume 1 issued in
November 2001;

- Simplified Environmental Report by ECSA Engenhaidcio-Ambiental S/C Ltda. of
March 2002;

- Basic Environmetal Project by Soma Solucdes enoMebiente of March 2009.

/15/ Empreendimentos Energéticos e Participactas. LtMinutes of Meeting” considering
CDM as a decisive factor to proceed with the projeglementation issued on 10
April 2006.

3.1.2 Letters of approval

/16/ CIMGC (DNA of Brazil):Letter of approvatlated 27 April 2012 received via e-mail
message from CIMGC dated 9 May 2012.

3.1.3 Methodologies, tools and other guidance by the CDMxecutive Board

/17/  CDM Executive Board:Validation and Verification Manugl version 01.2, adopted at
annex 1 of EB55: http://cdm.unfccc.int/ReferencedMis/accr_man01.pdf.

/18/ CDM Executive Board: ACMO0002 (version 12.1.(Approved methodology,
“Consolidated methodology for grid-connected eleitirigeneration from renewable
sources.

/19/ CDM Executive Board:Tool for the demonstration and assessment of aohdility”,
version 5.2, annex 10 of EB39.

/20/ CDM Executive Board: Tool to calculate the emission factor for an elmty
system’; version 02.2.0, annex 12 of EB61.

/21/  CDM Executive Board:Tool to calculate project or leakage G@missions from fossil
fuel combustioh) version 2, annex 11 of EB41.

[22]  CDM Executive Board'General Guidelines to SSC CDM methodologie#drsion 16,
annex 9 of EB59.

/23] CDM Executive Board:“Guidelines on demonstration and assessment of rprio
consideration of the CDM"version 04.0, annex 13 of EB62.

[24/  CDM Executive Board'Guidelines on the assessment of investment arslygersion

5, annex 5 of EB62.

3.1.4 Documentation used by DNV to validate / cross-checkhe information
provided by the project participants

125/
126/
1271

GE Motors: generator technical specificatiduly 2009.
Voith Siemens: turbine technical specificati@ttober 2007.
FATMA: Environmental Licenses issued by Santa GadalEnvironmental Agency:
- Preliminary License granted on 8 August 2002 (LMR218/02);
Page 8
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128/

129/

130/

131/

132/

133/

134/

135/

136/

1371

138/

139/

140/
141/
142/
143/

144/

145/

146/

- Installation License granted on 18 February 2Q09 N°0013/09);

- Operation License granted on 17 December 201@(N8086/2010).

Brazilian National Interconnected System (Grid)ikalde at:
http://www.ons.org.br/conheca_sistema/mapas_six#asp

Brazilian DNA defining the Brazilian Grid as uniqulesolution nr. 8 issued on 26
May 2008.

DNV internal control of commercial proposals: spiglaeet “Controle de Propostas
2008.xIs” and “Controle de Propostas 2009.xIs”.

ANEEL - Resolution nr. 852, dated 20 March 20@ansferring the Ibirama Hydro
power ownership from Guascor Geratec Ltda. to Epmtgnentos Energéticos e
Participagbes Ltda.

ANEEL - National Agency of Electric Energy esolution nr. 652, dated 9 December
2003, that defines the characteristics of a smaltdpower.

ANEEL - Brazilian Electricity Regulatory Ageycavailable atwww.aneel.gov.br
ANEEL - Resolution nr. 24, issued on 27 January420®t 7, stating the installed
capacity and that the project concession is valid3D years from the issuance date of
the resolution.

ANEEL - Resolution nr. 65 dated 25 May 2004, statime Ibirama small hydro power
assured energy delivered to grid.

ANEEL - Ordinance nr. 1 368, issued on 27 June 2@0€horizing 13.92 MW to be
commercialized in the energy auctions for new ptsje

CCEE (Camara de Comercializacdo de Energiatriédé — Eletric Power
Comercialization Chamber, Brazilian entity that wols the electricity market),
available atwww.ccee.gov.br

CCEE - f electricity auction of renewable source (Ibiranmaa hydro power sold
energy of 13 MW, 134.98 BRL/MWh) on 18 June 2007:
http://www.ccee.org.br/cceeinterdsm/v/index.jsp®xdnid=3cb3f87495bd1110VgnV
CM1000005e01010aRCRD

ESCELSA (Eletric Centre Espirito SantdEspirito Santo Centrais ElétricasPPA
(CCEAR N° 5358/2007 - 27614S) signed between ES@ELS Ibirama Energética
S.A., dated 6 December 2007.

EPE (Empresa de Pesquisa Energética — EnarggalRch Company, Brazilain entity in
charged of planning the Brazilian electric sector).

ONS - Electric System National Operator, ald# atwww.ons.org.br.

MME — Mines and Energy Ministry, available atvw.mme.gov.br.

Santa Catarina Environmental Agency (FATMAjitable at:www.fatma.sc.gov.br.
Brazilian DNA: Emission factor calculus, availalaie
http://www.mct.gov.br/index.php/content/view/40 lifah

Brazilian Federal Law 10 637, that determines camgsataxation regarding social
contribution, 31 December 2002.

Brazilian Federal Law 10 833, that determines camgsataxation regarding social
welfare, health and social assitence, 29 Decenb@3.2

Brazilian Federal Law 8 981, that determines congsanaxation regarding social
contribution over net profit, 20 January 1995.
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148/

149/

150/

151/

152/

153/

154/

155/

156/

1571

158/

Brazilian Federal Law 9 430, that determines congsataxation regarding revenue, 27
December 1996.

INMET (National Meteorology Institute Anstituto Nacional de Metereologia
climatology studies available at: http://www.inngetv.br.

IBGE (Brazilian Institute of Geography and Stagsti/ Instituto Brasileiro de
Geografia e EstatistigaBrazilian States areas, available at: www.ibge.lyr.

ANEEL: small hydro power projects with the Constro License issued, available at:
http://www.aneel.gov.br/area.cim?idArea=37&idPe1il

UNFCCC: Project Activities. Validation. United Natis Framework Convention on
Climate Change, available at: http://cdm.unfccanaex.html.

ELETROBRAS: Programs and setorial funds. Proinfant@cted projects, available
at: www.eletrobras.com/elb/data/Pages/LUMISABB61P2BRIE.htm.

ESPARTA, A. R. J. (2008). Greenhouse gases emiggiductions in the Brazilian
power sector: Kyoto Protocol’s clean developmentimaaism experience and a future
pathway (in a free translation from the PortuguRseucédo de emissdes de gases de
efeito estufa no setor elétrico brasileiro: a expacia do Mecanismo de
Desenvolvimento Limpo do Protocolo de Quioto e wisao futurg. PhD thesis —
Energy Graduation Program. University of Sao Paular,ch 2008.

CCEE - Chamber of Electric Energy CommercializatiOfficial information regarding
electric energy auctions is publicly available areh be obtained at the website:
<http://www.ccee.org.b¥.

ANEEL: Public information available in the ANEELport “Acompanhamento das
Pequenas Centrais Hidrelétricas com Licenca dalatgio” (Supervision of Activities
from Small Hydro power Plants with Instalation Lnse), dated 17 November 2010.
The referred document confirms the contructiontisigrdate as 1 July 2009. Available
at:

http://webcache.googleusercontent.com/search?hl=pt-
BR&rlz=&g=cache:uiOXTxR2wRMJ:http://www.aneel.gov/érea.cim?idArea=37+%
22Acompanhamento+das+Pequenas+Centrais+Hidrel%C8%a®+rcom+Licen%C3
%A7a+de+Instala%C3%A7%C3%A30%22&ct=clnk

Financing contracts signed between lbirama Enex@é8/A and Itau Bank on 19
October 2009 (BRL 84 MM) and plus its amendmenbheatgon 4 January 2011 (BRL
36 MM), totalizing BRL 120 MM, which is considerdte actual investment of the
project.

VOITH SIEMENS: Design Data Sheet of Hydraulic Mauhi(hydro turbine) for
Ibirama project, rev. A, issued on 1 October 200y, Voith Siemens (turbine
manufacturer). The document provides technical ildetaf each hydro turbine,
including the rated output capacity (nominal insthlcapacity) of 7 250 kW or 7.25
MW per turbine.

ONS (Operador Nacional do Sistema ElétricBléctric System National Operajor
Available at:http://www.ons.org.br/home/index.aspx

Grid Procedures‘Procedimentos de Redg” Sub-module 12.3 — Maintenance of the
measurement system for billing/invoicinM@nutencéo do sistema de medicdo para
fatura”), Annex 1, revision 1.1, issued on 16 SeptembetO2Cavailable at:
http://extranet.ons.org.br/operacao/prdocme.nsiggpalPRedeweb?openframesebr
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159/

160/

161/

162/

163/

164/

165/

166/

1671

http://extranet.ons.org.br/operacao/prdocme.nshtificadorlogico/F415A39592589C
78832577A6004F6099/%file/Submodulo%2012.3 _Rev_df2Pgpenelement

R. W. Bacon and J. E. Besant Jones (1998). Estigmatobnstruction costs and
schedules — Experience with power generation piojecdeveloping countries. Energy
Policy, vol. 26, no 4, pp 317-333.

ANEEL: Resolution nr. 1924, dated 25 May 2009, ¢farring the Ibirama hydropower
ownership from José Jaime Monteiro Brennand andrBicC. de Almeida Brennand
Filho to Brennand Energia S. A.

Webpage assessed on 25 January 2011, available at:
http://www3.aneel.gov.br/netacgi/cobaia.exe?s4=8884&|=100&SECT1=IMAGE
&SECT4=e&SECT6=HITOFF&SECT3=PLURON&SECT2=THESON&SES>-BIB
LO1&d=BIBL&p=1&u=http://www3.aneel.gov.br/bibliotedpesquisafa.htm&r=5&f=

G

ANEEL: Generation Database, confirming that Ibirahyalro power plant belongs to
Ibirama Energética S.A. Webpage assessed on 2arjazl 1, available at:
http://www.aneel.gov.br/area.cim?idArea=248.

ANEEL: Result of the energy auction published by (Leildo N° 03/2007) issued
on 7 August 2007, confirming the total purchased3¥W-ave of Ibirama project.
Central Bank of Brazil: “IAS 38 Intangible Assetssued in December 2006. The
referred document confirms the maximum amortizapenod of 10 years. Webpage
assessed on 26 January 2011, available at:
http://www.bcb.gov.br/nor/convergencia/lAS 38 Atsvdntangiveis.pdf

Brazilian National Official Newspaper (Diario Ofadida Unido — D.O.U.): Balance
sheet of Antonio Brennand small hydro power plaitaputanga Centrais Elétricas
S.A.”, published in D.O.U. (Diario Oficial da Uniion 1 July 2005.

ELETROBRAS and Mines and Energy Ministry: “Diregiz para estudos e projetos de
Pequenas Centrais Hidrelétricas” (Guidelines fadisis and projects for Small Hydro
Power plants) published in January 2000 by Ele&and the Mines and Energy
Ministry. The report presents an estimated valuéb%f of the total investment for
annual O&M costs as reference for the feasibilitgihcial analysis of these types of
projects in Brazil.

BNDES (Brazilian Development Bank): Annual Repor®03. Main operations
approved - generation segment, page‘B92005, BNDES approved BRL 2.1 billion in
financings to 29 projects for small hydroelectriower stations, in the ambit of
Proinfa. Total investment is BRL 3 billion, and thenerating installed capacity
reaches additional 763 MW, distributed to 11 stavéBrazil’. As per the referred
report, these numbers result in an investment pstalied capacity of BRL 3 931
847.97 | MW for small hydro power plants (BRL 3bi83 MW). This information is
available at:
http://www.bndes.gov.br/SiteBNDES/export/sites/déifandes_pt/Galerias/Arquivos/e
mpresa/RelAnual/ra2005/ing/Rel-Anual.pdf

KPMG: “Investment in Brazil”, 18 edition, issued in September 2008 by KPMG Tax
Advisors - Assessores Tributarios Ltda., a Brazilmember firm of the KPMG
network of independent member firms affiliated wKIPMG International, a Swiss
cooperative. Document assessed by DNV on 8 Junk tb@dugh the following link:
http://www.kpmg.com.br/publicacoes/livros_tecnidngéstment_in_Brazill0 out08.p
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df.

168/ GEVISA S/A: Identification nameplate containing thgenerators’ technical
specification, 17 July 2009.

/69/ Federal Revenue Service: The minimum period forrégadion is 5 years. Available
at: http://www.planalto.gov.br/ccivil_03/Leis/L4506.htm

/70/ BNDES (Brazilian Development Bank): Long Term BoRdte (“Taxa de Juros de
Longo Prazo - TJLP”). Information available at: BE® website:
http://www.bndes.gov.br/SiteBNDES/bndes/bndes_ptdreentas e Normas/Custos
Financeiros/Taxa_de_Juros_de_Longo_Prazo_TJLP/imizheix

/71/  Central Bank of Brazil (Banco Central do Brasil AGEN): Information related to
inflation targeting available at:
http://www.bcb.gov.br/Pec/metas/TabelaMetase R edodtgpdf

/72/ BNDES (Brazilian Development Bank): History of theperational politics for
hydroelectric generation (publication named "O palmeBNDES na expanséo do setor
elétrico nacional e o0 mecanismo de project financeAvailable at:
http://www.bndes.gov.br/SiteBNDES/export/sites/déifandes_pt/Galerias/Arquivos/c
onhecimento/bnset/Set2901.pdf

/73/ BNDES (Brazilian Development Bank): Financing ruleselectric energy generation.
Available at:
http://www.bndes.gov.br/SiteBNDES/bndes/bndes_gtitincional/Apoio_Financeiro/
Produtos/FINEM/energia_eletrica_geracao.html

/74/ ANEEL: Decree 6048 dated 27/02/2007 with the fesergy auction for renewable
alternative sources

/75/  Evidences used to validate the benchmark calcualatio
US Federal Reserve:
http://www.federalreserve.gov/releases/h15/dataress _day/H15 TCMNOM_Y10.txt and
http://www.federalreserve.gov/econresdata/reseatektatm
Damodaran websitétttp://pages.stern.nyu.edu/~adamodar/
JP Morganhttp://www.cbonds.info/all/eng/index/index_detaitigp _id/1/
Foundation Getulio Vargas: CAPM for small hydropoywéants in Brazil, study dated
November 2010.

3.2 Follow-up interviews with project stakeholders

On 3 November 2009, DNV performed a visit at Ibiearknergética S.A. office and
interviewed project stakeholders in order to confgelected information and to resolve issues
identified in the document review. Fabiana Phipid David Freire da Costa conducted the
site visit. The major topics of the interviews aheé project stakeholders are summarized in
the table below.

Previously to the audit visit, a photograpic repaoftilbirama Small Hydro construction of
September 2009 was sent to DNV stating that thetoaction was still in the land excavation
and planning phase. Therefore, since the projeiititgcwas not implemented in existing
facilities or utilizing existing equipments (Valigan and Verification Manual /17/ item 62) it
is DNV’s opinion that it is not necessary to visiie site where the project will be
implemented.
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Date Name Organization Topic

/76/ 3 November Roberto Ferreira de Ibirama Energética > The development of small
2009 Melo S.A. hydro power project

» The approval status (incl.
EIA approval, CDM
project approval)

» Emission reduction
monitoring plan

» Consulting process for
stakeholder's comments

> Information of project
construction

» Project management

> Investment risks

[77/ 3 November Karen Nagai Ecopart Assessoria em» Baseline determination of
2009 Negdécios Empresariais  the project
Ltda. > Applicability of selected
methodology ACM0002
> Issues related to the
additionality
» Common practice
analysis
» Emission reductions
calculation

» Emission reduction
monitoring plan and
project management

3.3 Resolution of outstanding issues

The objective of this phase of the validation wasdsolve any outstanding issues which
needed be clarified prior to DNV’s positive conatus on the project design. In order to
ensure transparency a validation protocol is custednfor the project. The protocol shows in
transparent manner criteria (requirements), mednwyeafication and the results from
validating the identified criteria. The validatipnotocol serves the following purposes:

» It organises, details and clarifies the requirem@nCDM project is expected to meet;

* It ensures a transparent validation process whegevalidator will document how a
particular requirement has been validated andebeltr of the validation.

The validation protocol consists of four tables.eTdifferent columns in these tables are
described in the figure below. The completed vaimha protocol for the lbirama Small
HydropowelPlant - a Brennand CDM Project Activity in Brazl énclosed in Appendix A to
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this report, and relate to the project design asig@nted and described in the PDD, version
07 dated 19 September 2011.

The validation protocol enclosed in Appendix B héstreport corresponds to earlier versions
of the PDD.

A corrective action request (CAR) is raised if @iie¢he following occurs:

(a) The project participants have made mistakes thétimfluence the ability of the
project activity to achieve real, measurable addél emission reductions;

(b) The CDM requirements have not been met;
(c) There is a risk that emission reductions cannahbaitored or calculated.

A clarification request (CL) is raised if informati is insufficient or not clear enough to
determine whether the applicable CDM requiremeatgtbeen met.

A forward action request (FAR) is raised duringidalion to highlight issues related to
project implementation that require review durihg first verification of the project activity.
FARSs shall not relate to the CDM requirements &gistration.
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Validation Protocol Table 1: Mandatory Requirements for CDM Project Activities

Requirement

Reference

Conclusion

The requirements the
project must meet.

Gives reference to the legislatio

or agreement where the
requirement is found.

nThis is either acceptable based on evide
provided OK) or a corrective action request
(CAR) if a requirement is not met.

nce

Validation Protocol Table 2: Requirement Checklist

to the proposed CDM
project activity under
validation.

Checklist question | Reference Means of Assessment | Draft and/or Final Conclusion
verification (MoV) by DNV
The various Gives Means of verification| The OK is used if the information and
requirements in reference to | (MoV) aredocument | discussion | evidence provided is adequate to
Table 1 are linked | documents | review (DR), on how the | demonstrate compliance with CDM
to checklist where the interview (1) or any | conclusion | requirements. Aarective action
guestions the answer to other follow-up is arrived at | request (CAR) is raised when
project should the checklist| actions (e.g., on site | and the project participants have made
meet. The checklist question or | visit and telephone of conclusion | mistakes, the CDM requirements
is organised in item is email interviews) and on the have not been met or there is a rish
different sections, | found. cross-checking (CC) | compliance | that emission reductions cannot be
following the logic with available with the monitored or calculated. A
of the CDM-PDD information relating | checklist clarification request (CL) is raised
to projects or qguestion so | if information is insufficient or not
technologies similar | far. clear enough to determine whether

the applicable CDM requirements
have been met. farward action
request (FAR) during validation is
raised to highlight issues related to
project implementation that require
review during the first verification o
the project activity.

Validation Protocol Table 3: Resolution of Corrective Action and Clarification Requests

Corrective action and/

Ref. to checklist question

Response by project

Validation conclusion

raised in Table 2 are
repeated here

guestion number in Table
2 where the CAR or CL ig|

or clarification in table 2 participants
requests
TheCARsand/ orCLs | Reference to the checklisf The responses given by| The validation team’s

the project participants
to address the CARs

assessment and final
conclusions of the CARs

in table 2

explained. and/or CLs. and/or CLs.
Validation Protocol Table 4: Forward Action Requests
Forward action request | Ref. to checklist question | Response by project participants

The FARSs raised in
Table 2 are repeated
here

explained.

Reference to the checklis
guestion number in Table
2 where the FAR is

Response by project participants on how forwardoact
request will be addressed prior to first verifiaaii

Figure 1: Validation protocol tables
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3.4 Internal Quality Control
The validation report underwent a technical reviparformed by a technical reviewer

qualified in accordance with DNV’s qualification heame for CDM validation and

verification.

3.5 Validation Team

Type of involvement

[ Aé )
5 S 8
B Z1 3¢
g ol s g
= | € c| Q@ g‘
>l =| c|l@| 8| o
x| >| gl ol E -
0 () Q. Q. (&)
. ol 2| 0| 5| 0| <«
Role Last Name |FirssName |Country | Q| ® | X | 9|+ |F
Team leader Antunes Felipe Brazil v Vv v
(Validator)
Validator Costa David Brazil vViv|v v
Assessor under | Philipi Fabiana Brazil vV v |V
training
Sector Expert Neémesek Lumir Czech 4 v
Republic
Technical Leiroz Andrea Brazil v |V
reviewer

The qualification of each individual validation teanember is detailed in Appendix C to this

report.
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4 VALIDATION FINDINGS

The findings of the validation are stated in thdofeing sections. The validation criteria
(requirements), the means of verification and #salits from validating the identified criteria
are documented in more detail in the validatiortqgurol in Appendix A.

The validation findings relate to the project desig documented and described in the project
design documentation of 19 September 2011 (vef&ioml/.

4.1 Participation requirements

The project participants are Ibirama Energética. ©fABrazil and Ecopart Assessoria em
Negocios Empresariais Ltda. of Brazil. The hostyBrazil meets all relevant participation
requirements. There is no Annex | Party defined yet

A letter of approval (LoA) /16/ was issued by DNARrazil on 27 April 2012, authorizing
Ibirama Energética S.A. and Ecopart Assessoria egoblos Empresariais Ltda. of Brazil as
project participant and confirming that the projeassists in achieving sustainable
development.

The letters of approval were received directly frome DNA. DNV does not doubt the
authenticity of the letters of approval. DNV coresisl the letters are in accordance with
paragraphs 45- 48 of the VVM /17/.

The project is expected to bring social (employmemnd economic benefits, thus
contributing to the sustainable development obyestiof the Brazilian Government.

The validation did not reveal any information tivadicates that the project can be seen as a
diversion of official development assistance (ODdy)ding towards Brazil.

4.2 Project design

The project involves installation and operatioracdmall hydro power composed by 3 hydro
turbines in the south of Brazil, state of Santaa@af, municipality of Ibirama, river Itajai do
Norte. The installed capacity of each turbine imif.25 MW, constituting a total generation
capacity of 21.75 MW /25/ /126/. However, accordiogthe revised “General Guidelines to
SSC CDM methodologies” (EB59, Annex 9) /22/, “tla¢ed/installed capacity for renewable
energy generating units that involve turbine-getograsystems shall be based on the
installed/rated capacity of the generator”. Themefdhe installed capacity of the project
activity was readjusted from 21.75 MW as per then saf the turbines’ nameplate capacities
to 21 MW, as per the sum of the 3 generators of W ®ach (7.780 MVA x 0.9 of power
factor = 21 MW). Hence, it was confirmed by DNV tllae total nominal installed capacity
of 21 MW for Ibirama Small Hydropower Plant - a Bneand CDM Project Activity is based
on the information available in the identificatioarameplate containing the generators’
technical specification, dated 17 July 2009 /68/.

The turbines will be manufactured by Voith Sieméhgiro Power Generation Ltda., from
Brazil/5/ /26/ /57/, and the technology is deemeddflect current good practice in Brazil
since the project activity uses Francis turbine,rttost common type of hydro turbine.

The reservoir is 0.13 kKni27/ and the power density is 161.6 \W/ffhe project is named as a
small hydropower, since according the Brazilian ibvel Agency of Electric Energy
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(ANEEL) Resolution 652 /31/, a small hydro consistsa utility with an installed capacity
between 1 MW and 30 MW, and have a reservoir anealler than 3 km2. Due the short
period of pondage in the reservoir (0.3 day at maxn volume of reservoir and 0.18 day at
average volume of the dam), the lbirama hydropaaer be considered a run-of-river power
plant.

The project’s electricity generation will be delied to the Brazilian National Interconnected
System and greenhouse gas (GHG) emissions aretedpecbe reduced. In the absence of
the project activity all the energy would be supglby other plants of the interconnected grid.
The project’s system boundaries are clearly defiasdthe project power plant and the
Brazilian National Interconnected Grid System, nedi by ONS (Electric System National

Operator) /40/.

The expected operational lifetime of the projedivity is 23 years /33/ and the expected net
electricity to be supplied to the grid is 121 939M annually at the load factor of 66.29%
134/ 135/.

The project activity starting date is 31 August 206/, which is the date when turbines
purchase contract of Ibirama Small Hydropower PlaatBrennand CDM Project Activity
between |birama Energética S.A. and Voith Siemegdrél Power Generation Ltda. was
signed /5/. The starte date is in accordance \wigh8B 41 meeting report, that determines the
start date of a CDM project activity as the eatlaeste at which either the implementation or
construction or real action of a project activiggins. A renewable crediting period of 7 years
has been chosen for the project, starting on 1 2082 or on the date of registration of the
CDM project activity, whichever is later, which é&&emed to be reasonable. The emission
reductions are estimated to be 198 541 & OQver the first seven-year crediting period, 28
363 tCQe per year /3/.

DNV considers the project description of the promantained in the PDD to be complete and
accurate. The PDD /1/ complies with the relevamif® and guidance for completing the
PDD.

4.3 Application of selected baseline and monitoring méibdology

The methodology ACM0002 (version 12.1.0) /18/ iplagable to this project activity since it
is the implementation of a grid-connected renewglgeer generation project activity that
installed a new hydro power plant at a site wheyeranewable power plant was operated
prior to the implementation of the project activityreenfield plant). The project activity
results in new reservoirs and the power densithefpower plant, as per definitions given in
the Project Emissions section of ACM0002 (versi@rilD) /18/, is greater than 4 Witotal
nominal installed capacity of 21 MW /57/ and resémof 0.13 knf /27/ resulting in a power
density calculated as 161.6 Wm

The project correctly applies the approved basetiethodology ACMO0002 (version 12.1.0)
/18/. The applied baseline methodology is justitsd

- Itis confirmed that the project activity consisfsa greenfield hydro power plant that
displace electricity from the Brazilian Nationakdénconnected Grid System /4/ /13/
114/,

- The project activity results in new reservoirs ahd power density of the power
plant, as per definitions given in the Project Esiurs section of ACMO0002 (version
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12.1.0), is greater than 4 Winftotal nominal installed capacity of 21.0 MW and
reservoir area of 0.13 Kmesulting in a power density calculated as 161/6%W/27/
157].

- As confirmed during the site visit, there were masdil fuel energy sources at the
project site /76/ [77].

- The project activity is not a biomass power pldnt13/ /14/,

- The project boundary is defined as the site ofpttogect activity and all power plants

connected physically to the Brazilian National fntenected Grid System to which
the project is connected /28/.

The assessment of the project's compliance with applicability criteria of ACMO0002
(version 12.1.0) /18/ are documented in detail eotisn B.2 of Table 2 in the validation
protocol in Appendix A to this report.

4.4 Project boundary

The project boundary is clearly defined as the d@iteroject activity and the system boundary
is defined as the Brazilian National Interconnec®gdtem, to which the project is connected
/28/. There are no significant transmission comnsisabetween the power plants of the
Brazilian National Interconnected System, nor wiité proposed project.

Emission sources and gases included in the progatdary are:

GHGs involved Description

Baseline emissions GO Brazilian National Interconnected System.,

Project emission is regarded as zero since
Project emissions N/A power density of the power plant is gregter
than 10 W/m (161.6 W/rd) /27/ /57].

There are no leakages that need to| be
considered in applying this methodology.

Leakage N/A

The identified boundary and selected sources asdsgare justified for the project activity.
The validation of the project activity did not red@ther greenhouse gas emissions occurring
within the proposed CDM project activity boundasyaresult of the implementation of the
proposed project activity which are expected totoate more than 1% of the overall
expected average annual emission reduction, whielmet addressed by ACMO0002 (version
12.1.0) /18/.

4.5 Baseline identification
A) Baseline determination

Since the project is demonstrated to be additionfl, Section 4.6, the baseline is in
accordance with the approved methodology ACMOO0Gtsjen 12.1.0) /18/ that electricity
delivered to the grid by the project activity woutdve otherwise been generated by the
operation of grid-connected power plants and byathgition of new generation sources, as
reflected in the combined margin (CM) calculatiatescribed in the “Tool to calculate the
emission factor for an electricity system” /20/.
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The combined margin (CM), consisting of the comboraof operating margin (OM) and
build margin (BM) is calculated as per the procegusrescribed in thel'tol to calculate the

emission factor for an electricity systerfversion 02.2.0) /20/. Thex-postmethod was

selected on OM and BM calculation based on theladai data provided by the Brazilian
DNA that will be updated yearly /28/.

The approved baseline methodology has been corraggilied to identify a complete list of
realistic and credible baseline scenarios /18/, trel identified baseline scenario most
reasonably represents what would occur in the aleseiithe proposed CDM project activity.

All the assumption and data used by the projedigyaants are listed in the PDD /1/ and/or
supporting documents. All documentation used igvasht for establishing the baseline
scenario and correctly quoted and interpreted énRBD /1/. Assumptions and data used in
the identification of the baseline scenario ardifjesl appropriately, supported by evidence
and can be deemed reasonable /4/ /13/ /14/ [28v&d national and/or sectoral policies and
circumstances are considered /31/ and listed i /1/.

4.6 Additionality

The additionality of the project has been establishsing the Tool for the demonstration
and assessment of additionalityversion 5.2) /19/approved by the CDM EB.

4.6.1 Evidence for prior CDM consideration and continuousactions to secure
CDM status

Project start date

The project activity starting date is 31 August 205/, which is the date when turbines and
generators purchase contract of Ibirama Small Hyaln@r Plant - a Brennand CDM Project
Activity between Ibirama Energética S.A. and VdBlemens Hydro Power Generation Ltda.
was signed /5/. DNV confirms that this was thetfiiteancial commitment on the project
activity, since the civil works contract was onggued on 1 June 2009 /4/. The starting date is
in accordance with the EB 41 meeting report, tle€idnines the start date of a CDM project
activity as the earliest date at which either thplementation or construction or real action of
a project activity begins.

Prior CDM consideration

The document that states the first CDM considemai® a Minute of Meeting held by
Empreendimentos Energéticos e ParticipacBes Lttia., major shareholder of Ibirama
Energética S.A. on 10 April 2006 /7/. According tthecument, the meeting took place in
order to discuss the the feasibility of Ibirama 8Hgdro power. The conclusion was that the
implementation of Ibirama small hydro power wassfbke since the project would genarate
electricity as an indepent producer of electrieibd also that the project would perfectly fits
the CDM Program requirements, generating carboditsteThe revenue from carbon creditis
would help the project to mitigate the risks redat® the energy price variation in the
Brazilian market. Based on this the project prombieok the decision to invest in the project
activity implementation on 10 April 2006 /15/.

DNV assessed that in May 2005 the PDD from Arapy#afentrais Elétricas S. A. -
ARAPUCEL - Small Hydroelectric Power Plants Projget.: 0530, that belongs to Brennand
Group) was published for comments and that thedaabén report was issued in June 2006.
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Therefore, it is DNV opinion that by the time tlilae mentioned Board Meeting took place,
Brennand Group has suficient knowledge from the CDiMchanism to support the
information stated in the Minutes of Meeting /2Bhich is the first CDM consideration.

Efforts to secure CDM status

On the begining of 2007, the Brennand Group/Empmtieeentos Energéticos e Participacdes
Ltda. got in contact with Ecopart (the carbon cdtasicy firm) and on 6 February 2007
Ecopart asked Empreendimentos Energéticos e RPaties Ltda. about preliminary
information in order to prepare a commercial prgbd8/. The transfer of Ibirama Energética
S/A (PCH Ibirama owner) from Guascor Geratec LtdaEmpreendimentos Energéticos e
Participacbes Ltda happened on 20 March 2007, diccpiANEEL - Brazilian Electricity
Regulatory Agency - Resolution 852 /30/. The majnipment (three Francis turbines from
Voith Siemens Hydro Power Generation Ltda.) wasemd on 31 August 2007 (earliest
commitment with implementation or construction ealraction of the project activity) /5/. On
21 November 2007, Ecopart sent to Empreendiment@sgéticos e Participacbes Ltda. a
guestionnaire in order to obtain information to BieD production /8/, and the questionnaire
was sent back answered on 23 January 2008 /9/PPiewas signed on 6 December 2007
/38/. On February 2008, DNV sent Ecopart a propeeghrding Ibirama Small Hydro
validation /29/. On 28 May 2008, the contract betwé&copart and Ibirama Energética S/A
was signed /12/ and on 17 June 2008 Ecopart setiddfirst time letters for stakeholders’
comments /10/. Despite the fact the stakeholdemsudtancy started, by that time a DOE was
not yet defined and on March 2009 DNV sent to Edoaa updated validation proposal /29/.
The installation license was granted on 18 Febr@@0g /27/. On 24 April 2009 Ecopart sent
for the second time letters for stakeholders’ comisi¢l1l/. The EPC contract was signed on
1 June 2009 /4/. On 17 September 2009 the PDD wadenpublic for stakeholders
consultation.

It is DNV’s opinion that the proposed CDM projectigity complies with the requirements
of the latest version of the guidance on prior abegration of CDM /23/.

4.6.2 Identification of alternatives to the project activty:
Two alternatives to the project activity have bantified and discussed:

a) Scenario 1: Equivalent electricity service provideg the Brazilian National
Interconnected System (Grid);

b) Scenario 2: The proposed project itself, but nateutaken as a CDM project activity.

It has been adequately demonstrated that alteenatjvand b) are potential alternatives
consistent with current laws and regulations eshbt by the main entities related to the
project activity, ONS (Chamber of Electric Energyr@mercialization) /28/ /40/ /58],
ANEEL (Brazilian Electricity Regulatory Agency) /80/35/ /50/, MME (Mines and Energy
Ministry) /41/ and Santa Catarina Environmental Age (FATMA) /27/ /42/ and thus the
alternatives will be discussed at the next steps.

DNV considers the listed alternatives to be creddid complete.
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4.6.3 Investment analysis

Choice of approach

As the proposed project generates financial antiaoe benefits other than CDM related
income through the sales of electricity and alsmesithe alternative to the project activity is
not a similar investment project, DNV considerstthabenchmark analysis selected for
conducting the investment analysis is appropriate.

Benchmark selection

According to paragraph 15 of the “Guidelines on #ssessment of investment analysis
(version 5) /24/ “the cost of equity should be deiieed either by: (a) selecting the values
provided in Appendix A; or by (b) calculting thestmf equity using best financial practices,
based on data sources which can be clearly vatidageghe DOE, while properly justifying
all underlying factors.”

The most suitable financial indicator for the pobjeype identified is the IRR (Internal Rate
of Return) and the benchmark considered in the PDs the cost of equity (Ke) based on
the Capital Asset Pricing Model (CAPM).

The cost of equity (Ke) was determined considepuablicly available data from the USA in
order to determine the Risk-free rate (Rf), the &Pected inflation and the Equity Risk
Premium (Rm) at the time of the project investmaedision. Brazil due to the inflation has
no historical parameter. Furthermore the US capitalket is more developed, and therefore
the data are more accurate. DNV could confirm skesement by Foundation Getulio Vargas
[75/. Taking into account that the proposed propdivity is located in Brazil and will
generate electricity, project participants cust@dithese parameters applying the estimated
country risk premium (Rc) and the Sectorial Risgk ffom the power sector. Therefore,
option (b) above was applied by project particisdrdsed on data publicly available.

Regarding the benchmark applied, the SELIC rate firafly considered as a suitable
benchmark for this project. However, after someculsions (also based on requests for
reviews from other projects listed at UNFCCC’s wid)sand by applying our sectoral
competence, it is DNV opinion that SELIC rate sldonbt be used as benchmark for this
project since SELIC is an appropriate benchmarkpi@mject IRR, but not for equity IRR,
which is applied to the project activity. The IRRepented /2/ is compared to the Cost of
Equity (Ke) calculated based on the Capital Assatir®y Model (CAPM), which is
considered an appropriate benchmark of the elesgtor.

The rate which is charged for the equity comportérda project was calculated through the
following formula:

Ke = Rf+B X Rm + Rc
Where:
- Ke: represents the rate of return for equity invesits;

- Rf: represents for the risk free rate; the rislefrate is the default rate available in the
market which represents the standard investmeatanailable to all investors. This
risk-free rate acts as an opportunity cost figa&wing investors to compare and
gauge the value to them from pursuing alternatigk and reward opportunities
versus simply purchasing and holding the risk-firetrument freely available for
purchase in the market. The risk free rate (4.28&6) been taken as the 10-year US
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Treasury Yield as of January 2006, and further ceduo a real value of 1.78% by
considering the US inflation (2.46 %) /75/. Therefothe DNV confirms that this
value is appropriate and valid at the time of ttaetof the project.

- B: represents the average sensitivity of comparablapanies in that industry to
movements in the underlying market; the beta v&lL49) has been calculated using
an average value of 0.45 (un-levered) for the U&ctEc-Generators in the US
(power and Electric Utility) referring to the vaki@rovided by Damodaran Online
and levered, using the average market debt/eqatity ¢70/30) which is usual for the
industrial sector in Brazil and 0% income tax (sintis based on the “presumed
profit” regime tax) /75/. Since in Brazil therenris public information about weighted
average of the Beta for small hydro power plaris,use of beta for US power sector
is adequate, since is commonly used for small hymyaver plants developed in
Brazil, as confirmed by Foundation Getulio Vargas// Calculation of an average
value for beta based on power and electric utiitgonsidered as correct. Therefore,
the DNV confirms that this value is appropriate &atid at the time of the start of the
project.

- Rm: represents the equity risk premium; this premig achieved by taking the
average returns of a large local or foreign eguitykets performance over a specific
period of time and subtracting from it the perfono&/returns of the corresponding
risk-free securities. The equity risk premium (8&)/have been calculated using the
annual returns on investments in stocks (11.72%Mhumiannual returns on
Investments in T Bonds (5.24%), both sourced fromDamodaran, New York
University http://pages.stern.nyu.edu/~adamodarereace "Historical data on
Stocks, Bonds and Bills - US" /75/. The equity nskmiumis considered reasonable
as it measures the rate of return investors seeongpensate them for investing in
higher risk equity based assets rather than ris& §ecurities. Therefore, the DNV
confirms that this value is appropriate and vatitha time of the start of the project.

- Rc: represents the country risk premium. The cgungk premiumfor Brazil is
8.07% /75/. It has been referred to the JPMorgaergimg Markets Bond Index Plus
(EMBI+) as a liquid US-dollar emerging markets dbbhchmark, which tracks total
returns for actively traded external debt instruteenn emerging markets.
Justification for the “Country Risk Premium” addii to the risk-free rate lies in the
vast differences between the United States andilBraguch factors as credit risk,
inflation history, politics, debt markets, regulgtdramework and more. Ignoring
these differences would result in the incorrectliappon of relevant environmental
factors in the decision-making process of an irwestvesting in Brazil. EMBI+
(Emerging Markets Bond Index Plus) is the “Counigk Premium” considered
(Rc). Assuming that relative to the US risk-freebtdenarket EMBI+ is 0, then
Brazil's EMBI+ would calculate for the added or vedd risk relative of Brazils debt
markets to the US. Therefore, the DNV confirms tte$ value is appropriate and
valid at the time of the start of the project.

The Capital Asset Pricing Model (CAPM) was calcethbased on data and information from
January 2006, year in which the decision to implantke project by the Boards happened.
The table below provides the summary of the inpatamenters used by the project
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participants to calculate the CAPM, which have bagsessed and cross-checked by DNV /2/,
as indicated in the “Source” column in the tablobe

DESCRIPTION VALUE PARAMETER SOURCE/75/

Federal Reserve:
http://www.federalreserve.gov
releases/h15/data/Business_day
/[H15 TCMNOM Y10.txt
. Federal Reserve:
10-year T.Notes minus 10-year http://www.federalreserve.gov
TIPS

econresdata/researchdata.htn
Risk-Free Rate real (Rfr) 1.78% Rfr = [(1+Rf)/¢d)+1] Calculated

S&P500 vs 10-year T.Bond Damodaran website:

Risk-Free Rate (Rf) 4.29% 10-year US Treasury Yield

US expected inflationn 2.46%

Equity Risk Premium

0, . ~
(Rm) 6.47% vield http://pages.stern.nyu.edu/~ada
modar/
. . JP Morgan:
Est|m_ated Country Risk 8.07% EMBI+Brazil http://www.cbonds.info/all/eng
Premium (Rc) . . ; .
/index/index_detail/group_id/1
Adiusted Industrv Beta Average Beta US Power Damodaran website:
(B)J y 1.49 Companies re-levered to http://pages.stern.nyu.edu/~ada
Brazilian leverage modar/
Cost of Equity — nominal o _
USD (Ke) 22.03% | Ke=Rf4# xRm+ Rc Calculated
Cost of Equity — real (Ke' 19.53%| Ke'=Rf3#&x Rm + Rc Calculated

DNV confirmed that the assumptions taken and tHeegaconsidered for the benchmark
calculation are reasonable and acceptable.

Input parameters

The equity-IRR calculations were provided in a adsheet /2/ and verified by DNV. The
financial analysis considered input values by tineetwhen the decision to invest in the
project activity was taken, in April 2006 /5/.

Cash flow:

The cash flow presented in the financial analygreadsheet /2/ includes loan repayment and
loan interest and thus it calculates the equity .IRRe investment analysis has been
performed for 29 years (from which 25 of operatiddNV considers this period adequate,
since according to ANEEL resolution 24 /33/, thejgct concession is valid for 30 years
from the issuance of the resolution on January 2004&refore, the period of 29 years also
includes the project design/study and construcfimm 2006 (investment decision) to 2034.
Since the project started operations in the end@fember 2010, the estimated project
lifetime is 23 years and 1 month. When the decisawrimplementing the project was taken
in 2006, the idea was starting operating in 200%he operation in the investment analysis is
considered from 2009 to 2034.

The following financial analysis evidences relatedhe inputs parameters considered in the
cash flow of the financial analysis spreadsheetvassessed and confirmed by DNV:

Page 24




DET NORSKE VERITAS i g
Report No: 2009-9238, rev. 01b

VALIDATION REPORT DNV

- Total investment: The costs related to the projeeestments were based on the
project sponsor experience with the other thredldmedropower plants in operation:
Antonio Brennand, Indiavai and Ombreiras (Registe@DM project activity
“Araputanga Centrais Elétricas S. A. - ARAPUCEL m&l Hydroelectric Power
Plants Project”, Ref.: 0530) /1/ and it was canéd through the assessment of the
Balance sheet of Antonio Brennand small hydropoplant “Araputanga Centrais
Elétricas S.A.”, published in D.O.U. (Diério Ofitida Unido) on 1 July 2005 /64/.
The Balance sheet of Antonio Brennand small hydowvgy plant “Araputanga
Centrais Elétricas S.A.” presents the project imests as a sum of the static assets
of BRL 64 945 082 plus the pre-operationl assetBRE 13 358 368, resulting in a
total of BRL 78 303 450, which refers to the redeksmall hydro power plant with an
installed capacity of 21.96 MW, giving a relatioh BRL 3 565 731/MW. In this
regard, the investment per installed capacity fioalshydro power plants was defined
as BRL 3 931 848/MW according to the BNDES (BrazliDevelopment Bank)
Annual Report 2005 /66/, while as per the projgminsor experience based on the
balance sheet of Antonio Brennand small hydro pqulemt /64/, this investment per
installed capacity has been set as BRL 3 565 731/Mkch is therefore considered
conservative and appropriate by DNV. Hence, by iplylng the investment per
installed capacity as BRL 3 565 731/MW by the 21 MWhich was the installed
capacity of the proposed project activity at theetiof the investment decision taken
by the project participant, this will result in thatal investment of BRL 74 880 348,
as described in the revised cash flow of the firdramalysis spreadsheet /2/. The real
costs for investing in the project activity are ified to be BRL 120 MM. This
information has been confirmed and cross-checke®MY through the assessment
of the financing contracts signed between Ibiramargeética S/A and Ital Bank on
19 October 2009 (BRL 84 MM) and plus its amendnmsghed on 4 January 2011
(BRL 36 MM), totalizing BRL 120 MM, which is conseded the actual investment of
the project /56/. Therefore, the total investmenBBL 74 880 348, as described in
the revised cash flow of the financial analysisegpisheet /2/ is more conservative
than the real costs for investing in the projetivég, which corresponds to BRL 120
MM /56/. From the total investment of BRL 120 MMpmoximately 72.5% has been
financied by Itad Bank and approximately 27.5% bé ttotal investment was
sponsored by lIbirama Energética S.A. /56/. Henhes &pproach is considered
reasonable and acceptable by DNV;

- The cash flow of the financial analysis spreadsi@elemonstrates the source for the
use of the percentages (53.20% for civil works52% for national equipments,
1.19% for management, 6.69% for transmission sys@eBb% for land and 17.06%
for pre-operational costs). Pre-operational costssists of detailed design,
implementation costs, expenses for hiring staffpegses of financial operations,
among other minor ones. The costs of financialsaations refer to the loan that the
project owner needs to start the project withowd fimancing agreement. These
percentages were based on the balance sheet afiécennand small hydropower
plant “Araputanga Centrais Elétricas S.A.”, pubdidhn D.O.U. (Diario Oficial da
Unido) on 1 July 2005 /64/ and used for estimathmg construction costs based on
the total investment of BRL 74 880 348 for Ibirasraall hydropower plant, which
were assessed by DNV and considered appropriate;
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- Operational and Maintenance costs (O&M): The O&Mtsacontained in the revised
cash flow of the financial analysis spreadsheetcftfesponds to 4.38% of total
investment based on the project sponsor experiestte other small hydro power
plant. The evidence used for supporting the 4.38%mé balance sheet of Antonio
Brennand small hydro power plant “Araputanga Ceéseétricas S.A.”, published in
D.O.U. (Diéario Oficial da Unidao) on 1 July 2005 /6dvhich was assessed by DNV
and considered appropriate. In addition, the O&Mugawas compared to the
estimative value of 5% suggested by the publicatibthe study named “Diretrizes
para estudos e projetos de Pequenas Centrais élidras” (Guidelines for studies
and projects for Small Hydro Powerplants) publishgdEletrobras and the Brazilian
Mines and Energy Ministry /65/. The referred puaiion presents an estimated value
of 5% of the total investment for annual O&M costs reference for the
feasibility/financial analysis of these types objects in Brazil. Therefore, as the
adjusted O&M value of 4.38% used by the projectiggants in the cash flow of the
financial analysis spreadsheet /2/ is lower tham B suggested by the study
published by Eletrobras and the Brazilian Mines &mwkergy Ministry /65/, this
approach is therefore considered conservative ppbpriate by DNV;

- Energy tariff: The energy tariff that was consider®r the investment analysis
corresponds to BRL 114.07/MWh, which is based @dhergy auction held on 16
December 2005 for new hydro power plant projecissded to the General Market
Price Index (Indice Geral de Precos de MercadoR-Mj /54/. DNV confirms that
this is the data that was available at the timéhefinvestment decision on 10 April
2006 /15/. The energy tariff applied at the timelef project activity starting date, in
the Energy Auction for Alternative Sources was 4Z8RL/MWh,/62/ corrected by
the inflation, but even with this tariff the IRR tgelower than the benchmark, as
discussed in the sensitivity analysis. Besides, Ehergy Auction for Alternative
Sources is an initiative from the Brazilian govesnnfor the promotion of renewable
energy projects. Only renewable energy projectspeaticipate in the auction - small
hydropower plants, cogeneration and wind projeg2é /Thus, non-fossil fuel projects
participate in this auction and renewable energyegpts can compete with each other
(and not with modular fossil-fuel-fired power planthich generally are close to load
centers and transmission lines and can be eaaitgferred to a new region where a
better tariff is offered). As per the “Clarificatie on the Consideration of National
and/or Sectoral Policies and Circumstances in Bas&cenarios (version 02)”, this
kind of auction can be considered as a type Eepolvhere favourable conditions are
given to promote sustainable energy after 2001iagives comparative advantages
to less emissions-intensive technologies over neomessions-intensive technologies
(in the case, a higher tariff for renewable engogyects). Besides, the first energy
auction for alternative sources was regulated bgré&se 6048 dated 27/02/2007 /74/
and, therefore, after 11 November 2001. Considetirgy the type E- policy shall not
be taken into account in developing the baselirenago, i.e. the energy price
influencing the economic situation of the project.

- Depreciation: The “depreciation” was applyed ordy the project equipments (major
costs). The basis for “depreciation” has been ctigrealculated by considering the
expenses related to “civil works”, “national equipmt’, “environment” and
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“transmission system”, accounting for BRL 60 948 3&hich represents 81.39% of
the total investments (BRL 74 880 348). The operastarting date was considered
as 1 May 2009 /30/, the depreciation term of 30ry€ad3/ as well as the annual
depreciation set as 3.33% /33/ have been confiroyeDNV. The remaining assets
values were correctly discounted as fair valudbénlast year of operation;

- Amortization: The amortization was applyed only fibee remaining non-project
equipments in the “Inputs” workbook in the finarigareadsheet /2/, accounting for
BRL 13 666 936, which represents 18.25% of thel toteestments (BRL 74 880
348). The amortization starting date was also cmmed as 1 May 2009 /30/, the
amortization term of 5 years /69/ as well as theuahrate set as 20.0% /69/ have
been confirmed by DNV. DNV considers this approashcorrect. In addition, the
document titled “IAS 38 Intangible Assets”, issuadDecember 2006 by the Central
Bank of Brazil, confirms the maximum amortizatiogripd of 10 years /63/;

- Financing: The loan value accounts for BRL 52 448,2vhich represents 70% of the
total investments (BRL 74 880 348). This percentages based on the typical
BNDES level of participation in electric generatipmojects in Brazil /66/. The annual
financial cost was calculated based on the TJLRg(leerm bond rate) of 10.25%
based on the average of the latest 5 years (bet2@&hand 2005) /70/, the spread of
2.80% based on the BNDES remuneration plus cresitand the inflation targeting
of 4.50% /71/, the term of 14 years /72/, the grpegod of 0.5 year /73/ and the
expected date of 1 May 2009 by project sponsodifssursement;

- Project revenues: The installed capacity of 21 M#swonfirmed and cross-checked
through the assessment of documental evidence$32/7/68/. The assured capacity
of 13.92 MW-ave and the annual output of 121 939 IMWére also confirmed by
DNV /34/ /35/ and the energy price of BRL 114.0@dxhon the weighted average of
the energy prices negotiated in the Brazilian epengction destined to new hydro
power plant projects in 2005 /54/;

- Taxes: Taxes are divided between taxes appliedamet income and in the energy
sales. For the taxes applied in the net income, ¥ able to confirm the revenue
base for social taxes (CSLL) of 12% and the sdebeks of 9% [1.08% = 9% (social
taxes) x 12% (revenue base for social taxes — CSI46/, the revenue base for
income taxes of 8% and the income taxes of 25%. /Alié taxes applied in the
energy sales of 3.65% was calculated based onBimployees' Profit Participation
Program” (“Programa de Integragdo Social — PIS"0&5% /44/ and the tax for
social security financing (“Contribuicdo para o &uciamento da Seguridade Social —
COFINS”) of 3% /45/.

Calculation and conclusion

The equity IRR calculations were provided in a apgsheet /2/ and were assessed by DNV.
The calculations were verified and found to be ecirby DNV. The assumptions used in the
calculations were deemed to be correct by DNV. @tpeity-IRR over 29 years /33/ without
CDM revenues is 14.25% /2/, which confirms thatpghgect in the absence of CDM benefits
and compared to the benchmark of 19.53% /2/ idimancially attractive.
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The inclusion of the CERs revenues resulted inRIR of 15.76%, which is still lower than
the benchmark of 19.53% (cost of equity) /2/

Sensitivity analysis

A sensitivity analysis was carried out varying tleameters contributing more than 20% to
revenues or costs in order to check the robustoégbe financial analysis. reasonable
variations of the energy price, project load fatetoergy assured, project costs and project
investment were checked by calculating the vamatiecessary to reach the benchmark reach
the benchmark and then discussing the likelihoodHat to happen. None of the parameters
in the sensitivity analysis are considered to heawesignificant positive correlation.

Increase of the energy price: The price at whigh IRR reaches the benchmark of
19.53% is at BRL 134.45/MWh, but the most likelyiceris BRL 114.07/MWh,
which is based on the energy auction held on 1@Déer 2005 for new hydro power
plant projects adjusted to the General Market Pridex (indice Geral de Precos de
Mercado - IGP-M) and it results in an IRR of 14.25%he electricity sale price of
134.45 BRL/MWh is not a likely value to be achiewaattl this was justified through
the following documental evidences:

0 As per the results of the energy auctions prombgethe government for the
electricity supply for the period from 2008 to 20#i2monstrates that the
highest energy price from hydro power projects \B&_ 129.14/MWh for
2012 /53/ /54/; In addition, as per the energy iancfor alternative energy
sources only (for small-hydro as Ibirama projectndvand biomass), the
average of electricity price was BRL 137.62/MWhoifly hydro power plants
were considered, the result is approximately BRE/MBVh. Therefore, DNV
considers that the enegy tariff adopted in theilidéyg study is adequated and
conservative. The energy tariff applied at the tiofethe project activity
starting date was 128.47 BRL/MWh, corrected byitfilation, but even with
this tariff the IRR gets to 17.98%, therefore lowbkan the benchmark of
19.53%.

Increase in the project plant load factor (PLFhérgy assured: Considering the total
installed capacity of the project as 21 MW /25///26th a predicted power supply to
the grid of 121 939 MWh/year /34/ and an expectad! Ifactor of 66.29% /35/, the

IRR of the project is 14.25%. In order to achielie benchmark of 19.53%, the
electricity output should be increased from apprately 122 GWh per year

(corresponding to a energy assured of 13.92 MW/{a88 to approximately 143.8

GWh per year, which represents an increase of appately 18% in the energy

assured. That would represent a PLF of 78.18% basdtie total nominal installed

capacity of 21 MW. However, this is not likely teaur since the installed capacity
and energy assured of a power plant are not fréelgrmined by project sponsors,
but determined by ANEEL by considering at least y3fars of historical data

regarding the project’s river and other rivers,lsas river flow data, downstream and
upstream levels, unavailability (compulsory andnpked). For Ibirama project, the

energy assured is established through ANEEL Ord@aanl 368 /35/;

Reduction in project costs (O&M): As the operatanmd maintenance costs were set
by the project participants as corresponding t@% 3f total investment, which is
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based on the project sponsor experience with ther dhree small hydropower plants
in operation: Antonio Brennand, Indiavai and Omta®i(Registered CDM project
activity “Araputanga Centrais Elétricas S. A. - ARBCEL - Small Hydroelectric
Power Plants Project”, Ref.: 0530), the sensttigihalysis for O&M shows that in
order to achieve the benchmark of 19.53%, the O&stswould be necessary to be
reduced from 4.38 to 1.28% of total investment,clihiepresents a decrease of 71%
of the estimated O&M costs. In addition, the O&Muswas estimatived as 5% as
suggested by the publication of the study namedetbzes para estudos e projetos de
Pequenas Centrais Hidrelétricas” (Guidelines fodisis and projects for Small Hydro
Power plants) published by Eletrobras and the BamzMines and Energy Ministry
/65/. Therefore DNV considers an O&M costs corresidog to 1.28% of the total
investment as unrealistic and unlikely to occur;

- Reduction in project investments: To achieve thechenark of 19.53%, the capital
expenditure would have to be reduced from approtgipar4.9 million BRL to
around 62.1 million BRL, representing a reductiérit® of the capital expenditure.
This is unrealistic and unlikely to occur, as tlagital expenditure of 70 million BRL
was based on turnkey EPC contracts for Ibiramaeptpjn which costs are fixed and
will not vary even if project’s investments increafr an unexpected reason. In
addition, the total investment of BRL 74 880 348,described in the revised cash
flow of the financial analysis spreadsheet /2/ @renconservative than the real costs
for investing in the project activity, which corpmds to BRL 120 MM /56/.
Therefore, a reduction in project investments ispussible.

The sensitivity analysis above shows that even sutbstantial variation of the key indicators,
the IRR of the proposed project (14.25%) is loviamtthe benchmark (19.53%).

In conclusion, the investment analysis and seiisitassessment have shown that the project
activity is not financially attractive.

4.6.4 Common practice analysis:

The common practice analysis presented in PDD dersionly small hydropower plants
located in the same region of Ibirama project —t&&uatarina state. DNV has assessed that
due its huge dimension, Brazil has different zomath considerably distinct climate
conditions. Considering the rain regime, that hasectl influence in a small hydro
implementation, it is DNV’s opinion that the Braai South Region has totally different
characteristics compared with other Brazilian ragiocAlso, considering the Santa Catarina
state extension (95 346.181 square kilometers,/#94 DNV’s opinion that it is reasonable
to define the state as the common practice boundange there are considerably physical and
climatological differences between Santa Catarind the others Brazilian South Region
states (Rio grande do Sul e Parana) that can mdtu¢he implementation of small hydro
power plants.

According to the Brazilian regulations /31/, smadhale hydro power plants are defined as
plants with an installed capacity within 1 MW an@d BIW. Therefore, no large scale hydro
power plants (e.g. installed capacity over 30 MVWraevconsidered. Furthermore, only plants
with installed capacity 50% lower and 50% higheantHbirama project were analyzed (i.e.
between 10.5 and 31.5 MW). It is DNV’'s opinion tliae range considered - plants with
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installed capacity 50% lower and higher than thgqut activity - is an adequate range to be
adopted.

On 2003, the Brazilian Government decided to revtbe electricity market institutional
framework. On 2004, two main institutions were spt Energy Research Company (EPE)
/39/ and Eletric Energy Commercialization Chamber (CCE®). Those changes organized
the electrical market, creating rules to regulatand changing completely the environment
comparing with the scenario before 2004. Thereforis DNV’s opinion that the period
considered in the PDD - projects that started dpers from April 2004 to June 2009 (the
most recent data available until the elaboratienRBD /1/) — is adequate.

There are nine small hydro powers that are locaieSanta Catarina state, have installed
capacity in between 10.5 and 31.5 MW and starteztatjpn after 2004 until 2009 (when
PDD was published). From this group, four are CDiMjgcts, and five received Proinfa’s
incentives — program established by the Braziliamegnment to incentive the generation of
energy from renewable sources /50/ /51/ /52/. Tihegethe project activity is not common
practice in Brazil.

4.7 Monitoring

The project applies the approved monitoring methmgio ACMO0002 (version 12.1.0),
“Consolidated methodology for grid-connected eleityri generation from renewable
sources/18/.

The project monitoring plan is in compliance witletmonitoring methodology ACM0002
(version 12.1.0) /18/. The monitoring plan will givopportunity for real measurements of
achieved emission reductions.

It is DNV’s opinion, that the project participaraee able to implement the monitoring plan.

4.7.1 Parameters determined ex-ante
The parameters are listed in the following table:

Data and Parameters Unit | Value applied | Source of data used
Installed capacity of the hydro power plant

before the implementation of the project W 0 AC.MOOOZ

- (version 12.1.0)
activity (Cap.)
Area of the reservoir measured in the

surface of the water, before the m? 0 ACMO0002

implementation of the project activity g8 (version 12.1.0)

4.7.2 Parameters monitored ex-post

The parameters monitorex-postare the net electricity generation from the pregogroject
activity, the installed capacity of the hydro povéant after the implementation of the project
activity, the area of the reservoir measured in theface of the water after the
implementation of the project activity, the opangtimargin, build margin and combined
margin emission factors.

According to the Tool to calculate the emission factor for an elmity systeri/20/, the
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dispatch data analysis OM method was consideredhrdetermination of the operating
margin (OM). Thus, the combined margin £€nission factor (Effd,cm,y) Will be monitored
ex-post The Brazilian grid emission factor has been rdgeublished by the DNA of Brazil
/43/. The calculations are based on electricityegation data provided by the National
Operator System (ONS) for the electricity generatethe grid, as described in section 4.8.
The net electricity dispatched will be measureaulgh electricity meters. There will be six
energy meters involved in the project activity: &ters located in each generator, 1 meter
(which writes up the total sum of generator metarg) 2 meters at the substation (principal
and backup).

The net electricity generation will be monitorechtouously and recorded on monthly basis.
In addition, the electricity sales receipts will pevided for data quality control and cross
check. In addition, this data will be verified agsti data provided in the Electric Energy
Commercialization ChambelCémara de Comercializacdo de Energia Elétrica — ECE
databank.

The meters are bi-directional and their accurady2§, as determined in the standards of the
ABNT - Brazilian Association of Technical Standards

All meters will be calibrated every two years bgualified third party.

Data will be archived for 2 years following the ewitthe last crediting period or 2 years after
the last issuance of CER for this project activiiyrichever occurs later. The project owner
will be responsible for the overall monitoring areporting and will keep all the data and
material.

4.7.3 Management system and quality assurance

For the monitoring plan contained in the PDD /1/:

- The authority and responsibility of overall projecanagement have been described.

- Procedures to deal with erroneous measurementsie@veestablished.

- Procedures for the registration, monitoring, measient and reporting of the parameters
in the monitoring plan have been identified.

- Procedures for maintenance of the monitoring egaigs and installations and the
calibration frequency have been established.

- Procedures for day-to-day record handling, cokectind archiving have been identified.
- The measurements accuracy was addressed for ibes/garameters.

- Procedures for identification of training for theomitoring personnel have been
addressed.

- Procedures for emergencies regarding data stobemgs;up, replacement of monitoring
equipments, record handling, collection and arcig\nave been identified.

- Procedures for review of reported results/data fmdcorrective actions in order to
provide more accurate future monitoring and repgrhiave been established.

The monitoring of sustainable indicators is notuieged by the methodology ACMO0002

(version 12.1.0) /18/ or by the DNA of Brazil.

Responsibilities and authorities for project mamaget, monitoring and reporting activities,

measurement, training and reporting techniqueS @ C procedures are being defined and

will be implemented until the date of commencenwdrihe project activity/first verification.
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In addition, the monitoring of parameters will barreed out electronically on a fully
automated system, and all the monitoring datalveilbacked up on a daily basis to 2 different
sites and be kept for the full crediting periodygtwo years.

Operational procedures will be implemented in ortierassure adequate operation and
monitoring.

Brennand Group (the company witch Empreendimentesdeticos e Participacdes Ltda. and
Ibirama Energética S.A. are part) has three otmadlhydropowers plants registered as CDM
projects (Araputanga Centrais Elétricas S. A. - ARKCEL - Small Hydroelectric Power
Plants Project, CDM 0530). Thus, they have expederegarding implementation and
monitoring of hidroelectric projects.

The application of the monitoring methodology snigsparent and DNV considers the project
participants able to implement the monitoring plan.

4.8 Algorithms and/or formulae used to determine emissin reductions

The emission reductions ERy the project activity during the crediting pefi@re the
difference between baseline emissions J{Broject emissions (REand emissions due to
leakage (1), as follows:

1) Baseline emissions: baseline emissions, (BECO,) are the product of the grid emission
factor (EFR in tCO/MWh) times the net electricity supplied by the jpat activity to the grid
(EGracility,y In MWh).

2) Project emissions: There are no emissions fioenproject as the proposed project is a
renewable hydro energy project with power dend™y € 161.5 W/rf) /27/ /57/ greater than
10 W/mz2.

3) Leakage: No leakage has to be considered fqurthjgosed project activity.

Baseline Emissions

The baseline emission factor for the project waldetermine@x-postas a combined margin,
consisting of combination of the operating marg) and build margin (BM) according to
the “Tool to calculate the emission factor for an el@ity systeri(version 02.2.0) /20/.

The Brazilian grid emission factor has been reggmiblished by the DNA of Brazil /43/. For
estimation purposes, the calculations are baseslemtricity generation data provided by the
National Operator System (ONS) for the electriggnerated in the grid in the years of 2006
— 2008. This is the most recent information avadadt the start of the validation i.e. 17
September 2009.

The system boundary for the grid electricity systdfacted by the project is defined as the
system of the Brazilian grid (SIN).

It has been calculated as the weighted averagg €n0.5; wsv = 0.5) of the operating margin
and the build margin emission factors.

Dispatch data analysis OM was chosen by the BaawzINA. The average OM for the period
2006 — 2008 is calculated to be 0.3636 #GOAVh.

The average BM for the period 2006 — 2008 is cated as 0.1016 tG&/MWh, resulting in
a combined margin emission factor of 0.2326 {€®@Wh.
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Y
=

The quantity of net electricity generation supplieg the project plant/unit to the grid is
estimated to be Eiiy,y = 121 939 MWh (estimated energy dispatched to titelzased on
the ANEEL Resolution /34/).

Thus, Baseline Emissions (BE 121 939 * 0.2326 = 28 363 tG&
Based on the calculations and results presentéldeirsections above the implementation of

the project activity will result in an averagex-post estimation of emission reduction
conservatively calculated to be 28 363 t€Qer year for the selected crediting period.

All assumptions and data used by the project ppaints are listed in the PDD /1/ and/or
supporting documents, including their references sources. All documentation used by the
project participants as the basis for assumptiorts smurce of data is correctly quoted and
interpreted in the PDD /1/. All values used in #BD /1/ are considered reasonable in the
context of the proposed CDM project activity. Treséline methodology ACMO0002 (version
12.1.0) /18/ has been applied correctly to caleufatoject emissions, baseline emissions,
leakage and emission reductions. All estimatefiefiaseline, project and leakage emissions
can be replicated using the data and parameteevahovided in the PDD /1/.

4.9 Environmental Impacts

An Environmental Impact Assessment (EIA) /14/ hasrbconducted in order to obtain the
Preliminary License and Installation License issbhgdhe state environmental entity FATMA,
Preliminary License LAP N°218/02 of 8 August 2002dalnstallation License LAl
N°0013/09 of 18 February 2009 /27/. The potentiaVimnmental impacts have been
sufficiently identified. No significant environmeitimpacts are expected from the project
activity.

Therefore, it was confirmed by DNV that the implertaion of the project activity is in
accordance to the requirements of the environméedadlation in the host country.

4.10 Comments by Local Stakeholders

Project developer has conducted a stakeholder ftatisn locally, following the Brazilian
DNA Resolution # 7. The following entities wereaetitly invited for comments by letter:

- City Hall of Ibirama;

- Municipal Assembly of Ibirama;

- Environmental Agency of Ibirama;

- Communitarian Association;

- Environmental Agency of Santa Catarina;

- State Attorney for the Public Interest of Santdaina State;
- Federal Attorney;

- Férum Brasileiro de ONGs e Movimentos Sociaisapar Desenvolvimento e Meio
Ambiente (Brazilian Forum of NGOs and Social Movesefor the Development and
Environment).

DNV has verified that all entities are in accordanath the Brazilian DNA determination.
Copies from letters and notification from the Bli@xi Post Office that stakeholders received
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the letters communicating the start of the proyeste made available to DNV /6/.
DNV considers the local stakeholder consultatiamied out adequately.

4.11 Comments by Parties, Stakeholders and NGOs

The PDD, version 01 dated 13 August 2009 /1/ wademaublicly available on the CDM
website website
(http://cdm.unfccc.int/Projects/Validation/DB/WOUCGIW/VHPX1C7L62L28CJQUM110V/
view.html and Parties, stakeholders and NGOs were throghCDM website invited to
provide comments during a 30 days period from theSgéptember 2009 to the 16 October
2009. No comments were received.
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Table 1

Requirement

About Parties

Mandatory requirements for Clean DevelopmenMechanism (CDM) project activities

Reference

Conclusion

1. The project shall assist Parties included in Ann@xachieving compliance

with part of their emission reduction commitmenteanArt. 3.

Kyoto Protocol Art.12.2

No participating
Annex | Party is yet

identified.
2. The project shall assist non-Annex | Parties intgbuting to the ultimate | Kyoto Protocol Art.12.2. OK
objective of the UNFCCC.
3. The project shall have the written approval of wbéuy participation from | Kyoto Protocol OK
the designated national authority of each Partglired. Art. 12.5a,
CDM Modalities and Procedures 840a
4. The project shall assist non-Annex | Parties ineghg sustainable Kyoto Protocol Art. 12.2, OK
development and shall have obtained confirmatiothbyhost country CDM Modalities and Procedures 840a
thereof.
5. In case public funding from Parties included in Arn is used for the Decision 17/CP.7, OK

project activity, these Parties shall provide dirragation that such funding

does not result in a diversion of official develaggrhassistance and is

separate from and is not counted towards the finhabligations of these

Parties.

CDM Modalities and Procedures
Appendix B, § 2

6. Parties participating in the CDM shall designatetonal authority for the

CDM.

CDM Modalities and Procedures §2¢

!

The DNA of Brig
the Inter-ministeria
Commission on
Global Climate
Change (CIMGC -~
Comisséao
Interministerial de
Mudanca Global dg
Clima).

7. The host Party and the participating Annex | Pahgll be a Party to the

CDM Modalities 830/31a

Bras ratified the

CDM Validation Protocol — Report No. 2009-9238,.re¢b
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Requirement

Kyoto Protocol.

Reference

Conclusion

United
Framework
Convention
Climate
(UNFCCCQC) on
February 28, 1994,
and the Kyota
Protocol on Augus
239, 2002.

Nations

on

Change

The participating Annex | Party’s assigned amotnailshave been
calculated and recorded.

CDM Modalities and Procedures 831

Lb No participating
Annex | Party is yet
identified.

J

The participating Annex | Party shall have in placeational system for
estimating GHG emissions and a national registcitordance with Kyoto
Protocol Article 5 and 7.

CDM Modalities and Procedures 831

Lb No participating
Annex | Party is yet

identified.

J

About additionality

10.Reduction in GHG emissions shall be additionalrty that would occur in
the absence of the project activity, i.e. a CDMjgebactivity is additional if
anthropogenic emissions of greenhouse gases bgesoare reduced below
those that would have occurred in the absenceeafatjistered CDM projec
activity.

Kyoto Protocol Art. 12.5c,
CDM Modalities and Procedures 84

OK
3

About forecast emission reductions and environmentampacts

11.The emission reductions shall be real, measuratdeae long-term
benefits related to the mitigation of climate chang

Kyoto Protocol Art. 12.5b

OK

About small-scale project activities

12.The proposed project activity shall meet the elidybcriteria for small scale
CDM project activities set out in § 6 (c) of the ivikech Accords and shal
not be a debundled component of a larger projdotityc

Simplified Modalities and Procedure
for Small Scale CDM Project
Activities 812a,c

OK

)

13.The proposed project activity shall confirm to mi¢he project categories

Simplified Modalities d@acedures

OK

CDM Validation Protocol — Report No. 2009-9238,.re¢b
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Requirement Reference Conclusion

defined for small scale CDM project activities ars® the simplified for Small Scale CDM Project
baseline and monitoring methodology for that progategory. Activities §22e

14.1f required by the host country, an analysis oféhgironmental impacts of | Simplified Modalities and Procedures OK
the project activity is carried out and documented. for Small Scale CDM Project

Activities §22c¢

About stakeholder involvement

15.Comments by local stakeholders shall be invitesijramary of these CDM Modalities and Procedures 837b OK
provided and how due account was taken of any cortsweceived.

16. Parties, stakeholders and UNFCCC accredited NG@lslsve been invited CDM Modalities and Procedures 840 OK
to comment on the validation requirements for mumm30 days, and the
project design document and comments have been pudndiely available.

Other

17.The baseline and monitoring methodology shall leipusly approved by | CDM Modalities and Procedures 837e OK
the CDM Executive Board.

18. A baseline shall be established on a project-sjgdudfsis, in a transparent | CDM Modalities and Procedures OK
manner and taking into account relevant nationdl@arsectoral policies and 845c,d
circumstances.

19.The baseline methodology shall exclude to earn OBRdecreases in CDM Modalities and Procedures 847 OK
activity levels outside the project activity or dweforce majeure.

20.Provisions for monitoring, verification and repadgishall be in accordance| CDM Modalities and Procedures 837f OK
with the modalities described in the Marrakech Adsaand relevant
decisions of the COP/MOP.

CDM Validation Protocol — Report No. 2009-9238,.rétb A-3
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Table 2 Requirements checklist

 Draft |
. Concl

Checklist Question Ref MoV Assessment by DNV

A General description of project activity
A.1 Title of the project activity (VVM para 55-57)

A.1.1 Does section A.1 of the PDD include a clearly 11/ DR [X] Clearly identifiable title of the project actiyit OK
identifiable project title, version number of thB[P and date X Version number of the PDD is included

of the PDD? [X] Date of the PDD is included.

A.1.2 Is the PDD is in accordance with the applicable 11/ DR [X Yes OK

requirements for completing PDDs?

A.2  Description of the project activity (VVM para 58-64)
A.2.1 How was the design of the project assessed? 11/ DR  What type is the project? OK

[] Project in existing facility or utilizing existing
equipment(s)
[ ] Project is either a large scale project or

a small scale project with emission
reductions exceeding 15 000 t&Oper
year. In this case, a site visit must be
performed.

[] Project is a bundled small scale project,

with each project in the bundle with
emission reductions not exceeding 15,000
tCO.e per year. In such case the number of
physical site visits may be based on
sampling, if the sampling size is
appropriately justified through statistical
analysis.

[] The project is an individual small scale
project activity with emission reductions

not exceeding 15 000 tGO per year. Ir

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2009-9238,.rétb A-4
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~ Draft

- Concl
this case, DOE may not conduct a physical
site visit as appropriate.

X Greenfield project

How was the design of the project assessed?

[] Physical site inspection

Xl Reviewing available designs and feasibility

Checklist Question Ref MoV Assessment by DNV

studies
A.2.2 If a greenfield project, describe the physical 11/ DR  Previously to the audit visit, a photograpic report OK
implementation of the project when the validaticasw of Ibirama Small Hydro construction of
commenced. September 2009 was sent to DNV stating that the

construction was still in the land excavation and
planning phase.

A.2.3 If physical site visits were performed based on 11/ DR | Not applicable. OK
sampling (only applicable for bundled small scaigjgrts,
each with emission reductions not exceeding 15tC@Me

per year), justify the sampling through a stateédtanalysis:

A.2.4 Is the description of the proposed CDM project /1/ . DR | Yes. The project involves installation and OK
activity as contained in the PDD sufficiently covel 125/ operation of a small hydropower composed by 3
relevant elements, is accurate and that it provideseader  /2g/ hydro turbines in the south of Brazil, state of
with a clear understanding of the nature of theopsed 127/ Santa Catarina, municipality of Ibirama, river
CDM project activity? 131/ Itajai do Norte. The installed capacity of each

turbine unit is 7.25 MW, constituting a total
generation capacity of 21.75 MW. However,
according to the revised “General Guidelines to
SSC CDM methodologies” (EB59, Annex 9),
“the rated/installed capacity for renewable energy
generating units that involve turbine-generator
systems shall be based on the installed/rated
capacity of the generator”. Therefore, the
installed capacity of the project activity was
readjusted from 21.75 MW as per the sum oféthe
turbines’ nameplate capacities to 21 MW, as per

168/

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2009-9238,.rétb A-5
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Checklist Question

~ Ref | MoV

“the sum of the 3 generators of 7 MW each (7.

Assessment by DNV

MVA x 0.9 of Power Factor = 21 MW). Hence,
was confirmed by DNV that the total nomin
installed capacity of 21.0 MW for Ibirama Sm
Hydropower Plant - a Brennand CDM Proje
Activity is based on the information available
the identification nameplate containing t
generators’ technical specification, 17 July 20C
The reservoir is 0.13 Kmand the power densit
161.6 W/m. The project is named as a sm
hydropower, since according the Brazili

National Agency of Electric Energy (ANEEL

~ Draft |
. Concl. Concl.

780
it
al
all
et
in
he
9.
y
all
an

)

Resolution, a small hydro consists of a utility

with an installed capacity between 1 MW and
MW, and have a reservoir area smaller tha
km2. Due the short period of pondage in

reservoir (0.3 day at maximum volume

reservoir and 0.18 day at average volume of
dam), the Ibirama hydropower can be conside
a run-of-river power plant.

30
n 3
the
of
the
red

Final

A.2.5 Does the project activity involve alteration ofgkig = /1/ DR No, the project activity is a Greenfield project OK
installations? If so, have the differences betwmeaproject
and post-project activity been clearly describethenPDD?
A.2.6 Does the project design engineering reflect current.  /1/ DR Yes. The turbines will be manufactured by Voith OK
good practices? /5/ Siemens Hydro Power Generation Ltda., from
126/ Brazil, and the technology is deemed to reflect
1571 current good practice in Brazil since the project
activity uses Francis turbine, the most common
type of hydro turbine.
A.2.7 Would the technology result in a significantly leett /1/ DR | The project activity uses Francis turbine, the most OK
performance than any commonly used technologiésein common type of hydro turbine, that are produced
host country? Is any transfer of technology from Annex- in Brazil.
MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2009-9238,.rétb A-6
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Checklist Question

~ Ref | MoV

Assessment by DNV

~ Draft |
. Concl. Concl.

Final

| Party involved?

A.3 Participation requirements (VVM para 51-54, 125-

127)

A.3.1 Do all participating Parties fulfil the participati 11/ DR OK
requirements as follows:
Brazil (host)
a) Party has ratified the Kyoto Protocol X Yes [ ] No [ ] Yes [ ] No [ ] Yes [ ] No
b) Party has designated a Designated National Aitgho  [X] Yes [ ] No [ ] Yes [ ] No [ ] Yes [ ] No
c) The assigned amount has been determined X Yes [ ] No [] Yes [ ] No [ ] Yes [ ] No
A.3.2 Do the letters of approval meet the following 11/ DR OK
requirements? 116/ |
Brazil (host)
a) LoA confirms that Party has ratified the Kyot@®@col [ Yes [ ] No
b) LoA confirms that participation is voluntary X Yes [] No
c) The LoA confirms that the project contributestt® [X] Yes [] No
sustainable development of the host country?
d) The LoA refers to the precise project activitietin the [X] Yes [ ] No
PDD
e) The LoA is unconditional with respect to (a)dd above [X] Yes [ ] No
f) The LoA is issued by the respective Party’s DNA X Yes [] No
g) The LoA was received directly by the DNA or @ XIDNA [] PP
h) In case of doubt regarding the authenticityhef etter of The letter of
approval, describe how it was verified that thaeletof approval was
approval is authentic received from the
DNA.
A.3.3 Have all private/public project participants been /1/ DR | Yes, the letter of approval was issued on 27 April OK
authorized by an involved Party? 116/ 2012.
MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2009-9238,.rétb A-7
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Checklist Question

Ref

Assessment by DNV

A.4  Technical description of the project activity (VVM
para 58-64)
A.4.11s the project’s location clearly defined? 11/ DR  The Ibirama Small Hydropower Plant - a OK
Brennand CDM Project Activity is located in the
city of Ibirama, state of Santa Catarina, Brazil
The geographical coordinates are: 27° 02’ South
and 49° 33’ West.
A.5 Public funding of the project activity
A.5.1In case public funding from Parties included in Arn  /1/ DR  The validation did not reveal any information that OK
| is used for the project activity, have these iearprovided indicates that the project can be seen as a
an affirmation that such funding does not result in diversion of official development assistance
diversion of official development assistance anskjsarate (ODA) funding towards Brazil.
from and is not counted towards the financial daligns of
these Parties?
B Application of a baseline and monitoring methodoloyg
B.1 Methodology applied (VVM para 65-76)
B.1.1 Does the project apply an approved methodology and/1/ DR  The proposed project activity applies the OK
the correct and valid version thereof? approved consolidated baseline methodology
ACMO0002 Version 12.1.0 “Consolidated baseline
methodology for grid-connected electricity
generation from renewable sources”.
B.1.2 If applicable, has any specific guidance providgd b /1/ DR The “Tool to calculate the emission factor for an OK
the CDM EB in respect to the applied methodologerbe electricity system” version 02.2.0 for the grid
considered? emission factor calculations
B.2  Applicability of methodology (and tools) (VVM para
65-76)
B.2.1 How was it validated that project complies with the /1/ DR It is confirmed that the project activity consisfts OK
following applicability criteria: “The project adfity is the a hydro power plant that displace electricity from
MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2009-9238,.rétb A-8
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Checklist Question Ref MoV Assessment by DNV Draft Final
. Concl. Concl.
installation, capacity addition, retrofit or reptexent of a the Brazilian National Interconnected Grid
power plant/unit of one of the following types: hggower System.

plant/unit (either with a run-of-river reservoir an
accumulation reservoir), wind power plant/unit, tpeomal
power plant/unit, solar power plant/unit, wave powe
plant/unit or tidal power plant/unit™?

B.2.2 How was it validated that project complies with the  /1/ DR  The project activity is a greenfield power plant OK
following applicability criteria: “In the case ofpacity
additions, retrofits or replacements (except fandyisolar,
wave or tidal power capacity addition projects vihirse
Option 2: on page 10 to calculate the parameterB3GRhe
existing plant started commercial operation priothe start
of a minimum historical reference period of fiveayg, used
for the calculation of baseline emissions and @efim the
baseline emission section, and no capacity expamsio
retrofit of the plant has been undertaken betwhkerstart of
this minimum historical reference period and the
implementation of the project activity"?

B.2.3 How was it validated that project complies with the /1/ DR | The project activity results in new reservoirs and OK
following applicability criteria: “In case of hydnaower 127/ the power density of the power plant, as per
plants, one of the following conditions must apply: /57/ definitions given in the Project Emissions section
» The project activity is implemented in an existing of ACMO002 (version 12.1.0), is greater than 4
reservoir, with no change in the volume of reser\mi W/m® (total nominal installed capacity of 21.0

MW and reservoir of 0.13 kimresulting in a

e The project activity is implemented in an existing power density calculated as 161.6 \jm

reservoir, where the volume of reservoir is inceeband
the power density of the project activity, as per
definitions given in the Project Emissions sectisn,
greater than 4 W/fmor

e The project activity results in new reservoirs #mel
power density of the power plant, as per defingion
given in the Project Emissions section, is grefian 4
W/m*?

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2009-9238,.rétb A-9
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Checklist Question Ref ' MoV Assessment by DNV
B.2.4 How was it validated that project complies with the | 11/ DR "As confirmed during the site visit, there was no | OK
following applicability criteria: “The methodologg not 127/ fossil fuel energy sources at the project site. The
applicable to the following: /57/ project activity is an hydropower plant with a
 Project activities that involve switching from fidsels new reservoir with 161.6 W/power density.

to renewable energy sources at the site of theqtroj
activity, since in this case the baseline may lee th
continued use of fossil fuels at the site;

e Biomass fired power plants;

e Hydro power plants that result in new reservoirgiahe
increase in existing reservoirs where the powesiten
of the power plant is less than 4 W/m

B.2.5 How was it validated that project complies with the  /1/ DR  The project activity is a greenfield power plant OK
following applicability criteria: “In the case oétrofits,
replacements, or capacity additions, this methagois only
applicable if the most plausible baseline scenasa result
of the identification of baseline scenario, is “d@ntinuation
of the current situation, i.e. to use the poweregation
equipment that was already in use prior to the
implementation of the project activity and undeingk
business as usual maintenance”?

B.2.6 Is the selected baseline on of the baseline(syitbesc = /1/ DR  Yes. The selected baseline is in accordance with OK
in the methodology and this hence confirms theiepbility the approved methodology ACMO0002 (version
of the methodology? 12.1.0) /18/. Hence, the baseline scenario is that

an equivalent amount of electricity would, in the
absence of the project activity, would have been
generated by the operation of grid-connected
thermal power plants and by the addition of new
generation sources as the provider for the same
electricity generation as the proposed project.

B.3  Project boundary (VVM para 78-80)
B.3.1 What are the project’s system boundaries (compsnentl/ DR i The project boundary is clearly defined as the site OK

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2009-9238,.rétb A-10
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Checklist Question Ref | MoV Assessment by DNV Dratt Final

. Concl. Concl.
and facilities used to mitigate GHGS)? Are theyadie 128/ of project activity and the system boundary is
defined and in accordance with the methodology? defined as the Brazilian National Interconnected

Grid System, to which the project is connected.
There are no significant transmission constraints
between the power plants of the Brazilian
National Interconnected System, nor with the
proposed project.

B.3.2 Which GHG sources are identified for the project? . /1/ DR Baseline emissions: GCemissions from fossil OK
Does the identified boundary cover all possiblerces! fuel based electricity generation of SIC grid.

linked to the project activity? Give reference tzdments No project emissions sources were identified, as
considered to arrive at this conclusion. per the applied methodology.

No leakage sources were identified, as per the
applied methodology.

B.3.3 Does the project involve other emissions sourcés no /1/ DR | No, the project activity does not involve other OK
foreseen by the methodologies that may question the emissions sources.
applicability of the methodology? Do these sources
contribute with more than 1% of the estimated eioiss
reductions of the project?

B.4 Baseline scenario determination (VVM para 81-88,

105-107)
B.4.1 Which baseline scenarios have been identified?ds t /1/ DR The baseline scenarios identified are i) electricit OK
list of baseline scenarios complete? generated by the Brazilian National
Interconnected Grid System (current practice)
and ii) the project activity implemented withaut
CDM benefits. This is in line with ACMO0002.
B.4.2 How have the other baseline scenarios been eligdnat/1/ DR The other baseline scenario was eliminated OK
in order to determine the baseline? applying investment analysis.
B.4.3 What is the baseline scenario? /11 DR | As the project activity is the installation of ame OK

grid-connected renewable power plant/unit, the
baseline scenario is the following:

“Electricity delivered to the grid by the proje

t

O

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2009-9238,.rétb A-11
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~ Draft

Checklist Question Concl

~ Ref | MoV

| activity would have otherwise been generated by
the operation of grid-connected power plants and
by the addition of new generation sources, as

Assessment by DNV

reflected in the combined margin (CM)
calculations described in the “Tool to calculate
the emission factor for an electricity system”.

B.4.4 Is the determination of the baseline scenario in 11/ DR Yes, the baseline scenario is in line with OK
accordance with the guidance in the methodology? ACMO0002 requirements.

B.4.5 Has the baseline scenario been determined using = /1/ DR | Yes, baseline scenario corresponds to ACM0002 OK
conservative assumptions where possible? prescriptions.

B.4.6 Does the baseline scenario sufficiently take into 11/ DR | Yes. OK
account relevant national and/or sectoral policieacro-

economic trends and political aspirations?

B.4.7 Is the baseline scenario determination compatiltte w /1/ DR i Yes, baseline scenario is compatible to :all OK

the available data and are all literature and ssuctearly
referenced?

available data and literatures and sources
referenced.

are

e Is the baseline determination adequately documentec

the PDD?

All assumptions and data used by the project ppatits

1 /1/

DR

The baseline determination is
documented in the PDD and in
ACMO0002 requirements.

adequat
line w

ely
th

OK

are listed in the PDD and related document to be
submitted for registration. The data are properly
referenced.

e All documentation is relevant as well as correqiypted
and interpreted.

e Assumptions and data can be deemed reasonable

e Relevant national and/or sectoral policies and
circumstances are considered and listed in the PDD.

e The methodology has been correctly applied to iflent
what would occurred in the absence of the proposed
CDM project activity

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2009-9238,.rétb
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~ Draft
Concl

Checklist Question Ref MoV Assessment by DNV

B.5  Additionality determination (VVM para 94-121)

B.5.1 What approach/tool does the project use to assess /1/ DR The project proponent applies the “Tool for the OK
additionality? Is this in line with the methodol&ygy 119/ demonstration and assessment of additionality”.
B.5.2 Have the regulatory requirements correctly beeartak /1/ DR | Yes. OK
into account to evaluate the project activity amal t
alternatives?
B.5.3 Is sufficient evidence provided to support the 11/ DR Yes, see further investment analysis. OK
relevance of the arguments made?
B.5.4 What is the project additionality mainly based on 11/ DR The project additionality is based in investment OK
(Investment analysis or barrier analysis)? analysis.
Prior consideration of CDM (VVM para 98-103)

B.5.5 What is the evidence for serious consideration of 11/ DR The project activity start date is 31 August 2007, OK
CDM prior to the time of decision to proceed witie t /5/ which is the date when turbines purchase contract
project activity? 17/ of Ibirama Small Hydropower Plant - a Brennand

/8/ CDM Project Activity between Ibirama

/15/ Energeética S.A. and Voith Siemens Hydro Power

Generation Ltda. was signed.

The document that states the first CDM
consideration is a Minute of Meeting held by
Empreendimentos Energéticos e Participa¢des
Ltda., the major shareholder of Ibirama
Energética S.A. on 10 April 2006. According the
document, the meeting took place in order to
discuss the the feasibility of Ibirama Small
Hydropower. The conclusion was that the
implementation of Small Hydropower Ibirama
was feasible since the project would genarate
electricity as a indepent producer of electricity
and also that the project would perfectly fits the
CDM Program requirements, generating carbon
credits. The revenue from carbon creditis would

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2009-9238,.rétb A-13
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~ Draft

Final

Checklist Question Ref MoV Assessment by DNV

—

| help the project to mitigate the risks relatednt®
energy price variation in the Brazilian market. .

In addition, the PDD states that, since Brennand
Group (the company witch Empreendimentos
Energéticos e Participacbes Ltda. is part) has
three other small hydropowers plants registered
as CDM projects (Araputanga Centrais Elétricas
S. A. - ARAPUCEL - Small Hydroelectric Power
Plants Project, CDM 0530), project participant
has a previous knowledge of CDM mechanism
(PDD  published for global stakeholder
consultation on May 2005) and believed that the
project would be registered in the UNFCCC,
considering this previous experience to take the
decision to invest in Ibirama Small Hydropower.

DNV assessed that in May 2005 the PDD from
Araputanga Centrais Elétricas S. A. -
ARAPUCEL - Small Hydroelectric Power Plants
Project (ref.: 0530, that belongs to Brennand
Group) was published for comments and that the
validation report was issued in June 2006.
Therefore, it is DNV opinion that by the time that
the mentioned Board Meeting took place,
Brennand Group has suficient knowledge from
the CDM mechanism to support the information
stated in the Minutes of Meeting, which is the
first CDM consideration.

On the begining of 2007, the Brennand
Group/Empreendimentos Energéticos e
Participagdes Ltda. got in contact with Ecopart
(the carbon consultancy firm) and on 6 February
2007 Ecopart  asked Empreendimentos

Concl. Concl.

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking

CDM Validation Protocol — Report No. 2009-9238,.rétb
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Checklist Question Assessment by DNV

Energéticos e Participacbes Ltda. about
preliminary information in order to prepare a
commercial proposal.

B.5.6 If the starting date is after 2 August 2008 andbeef 11/ DR  Not applicable. OK
the global stakeholder consultation, has the DNé an
UNFCCC confirmed that the project participants have
informed in writing of the project’s intention teesk CDM
status?

Continuous efforts to secure CDM statugonly to be
completed if starting date is before 2 August 2008)

B.5.7 What initiatives where taken by the project 11/ DR On 21 November 2007, Ecopart sent OK
participants from the starting date of the progettvity to /8/ Empreendimentos Energéticos e Participa¢des
the start of validation in parallel with the phyaic /9/ Ltda. a questionnaire in order to obtain
implementation of the project activity? 110/ information to the PDD production, and the

11/ guestionnaire was sent back answered on 23

112/ January 2008. On February 2008, DNV sent

Ecopart a proposal regarding Ibirama Small
Hydro validation. On 28 May 2008, the contract
between Ecopart and Ibirama Energética S/A was
signed and on 17 June 2008 Ecopart sent for the
first time letters for stakeholders’ comments.
Despite the fact the stakeholders consultancy
started, by that time a DOE wasn't yet defined
and on March 2009 DNV sent to Ecopart an
updated validation proposal. On 24 April 2009
Ecopart sent for the second time letters for
stakeholders’ comments.

B.5.8 When did the construction of the project activitgrs? = /1/ DR The EPC contract was signed on 1 June 2009 OK
141
B.5.9 When was the project commissioned? 11/ DR  The project was not commissioned yet. OK
B.5.10 Does the timeline of the project confirm that /1/ DR It is DNV opinion that continuos actions were OK

129/

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2009-9238,.rétb A-15




DET NORSKE VERITAS

Checklist Question Ref ' MoV Assessment by DNV C?orr?g
continuous actions in parallel with the implemeiotatvere | “taken in order to secure CDM status and that the
taken to secure CDM status? proposed CDM project activity complies with the

requirements of the latest version of the guidance
on prior consideration of CDM.

Investment analysis (VVM para 108-114)

B.5.11 Does the project activity or any of the 11/ DR Yes, the project activity generates revenue apart OK
remaining alternatives generate revenues apart @Dii? from CDM, and this is reflected in the PDD.
Is this reflected in the PDD?
B.5.12 Do any of the alternatives to the project 11/ DR | No, the alternative to the project activity does no OK
activity involve investment? Is this reflected hetPDD? involve investment, and this is reflected in the

PDD.
B.5.13 Is the choice of benchmark analysis, 11/ DR | The choice of benchmark analysis is correct. OK
investment comparison or simple cost analysis cti?re
B.5.14 Is the benchmark/discount rate the latest 11/ DR | Benchmark: OK
available at the time of decision? 12/

Regarding the benchmark applied, the SELIC rate
was firstly considered as a suitable benchmark for
this project. However, after some discussions
(also based on requests for reviews from other
projects listed at UNFCCC's website) and by

applying our sectoral competence, it is DNV

opinion that SELIC rate should not be used as
benchmark for this project since SELIC is| a

Brazilian short-term risk free interest rate and

short term interest rates depends on very specific
and temporal issues. Therefore, it is not

appropriate to be used as benchmark for long
term projects. The IRR presented is compared to
the Cost of Equity (Ke) calculated based on the
Capital Asset Pricing Model (CAPM), which is
considered an appropriate benchmark of ithe
electric sector.
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Checklist Question Ref MoV Assessment by DNV

"The rate which is charged for the equity
component of a project was calculated through
the following formula:

Ke = Rf +f x Rm + Rc
Where:

- Ke: represents the rate of return for
equity investments;

- Rf: represents for the risk free rate;

- B: represents the average sensitivity of
comparable companies in that industry
to movements in the underlying market;

- Rm: represents the market premium;
- Rc: represents the country risk premium.

The Capital Asset Pricing Model (CAPM) was
calculated based on data and information from
January 2006, year in which the decision to
implement the project by the Boards happened.
The table below provides the summary of the
input paramenters used by the project participants
to calculate the CAPM, which have been assessed
and cross-checked by DNV,

B.5.15 What is the financial indicator? Is it on 11/ DR The financial indicator is IRR on equity basis, OK
equity/project basis? Before/after tax? Is therfoial after tax.

indicator in correspondence with the benchmark?

B.5.16 Are the underlying assumptions appropriate, /1/ DR | Yes. OK

e.g. what is considered as waste in the baselioenisidered
to have zero value?

B.5.17 Does the income tax calculation take 11/ DR  Yes. The “depreciation” was applyed only for the OK
depreciation into account? Is the depreciation year 130/ project equipments (major costs). The basis; for
accordance with normal accounting practice in the&t h /33/ “depreciation” has been correctly calculated by

considering the expenses related to “civil works”,

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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country? “national equipment”, “environment” and
“transmission system”, accounting for BRL 60
948 353, which represents 81.39% of the total
investments (BRL 74 880 348). The operation
starting date was considered as 1 May 2009, the
depreciation term of 30 years as well as the
annual depreciation set as 3.33% have been
confirmed by DNV.

Checklist Question Ref MoV Assessment by DNV

B.5.18 Is the time period of the investment analysis /1/ DR Yes. The investment analysis has been performed OK
and operating time of the project realistic? Hdgagge value /33/ for 30 years (5 years of investment and 25 of
been taken into account? Is working capital retdiinghe operation). DNV considers this period adequate,
last year of operation? since according to ANEEL resolution nr. 24 the

project concession is valid for 30 years from the
issuance of the resolution on January 2004.
Therefore, the period of 30 years also includes
the project design/study and construction, from

2004 to 2034.
B.5.19 When a feasibility study report or similar /1/ DR | NA OK
approved by the government is used as the basikdor
investment analysis: Can it be confirmed that thiees used
in the PDD are fully consistent with the FSR anthes
period of time between finalization of the FSR amel
investment decision adequate?
B.5.20 How was the amount of output (e.g. sales of /1/ DR | [] The plant load factor provided to banks and/or OK
electricity) assessed? /35/ equity financiers while applying the project

activity for project financing, or to the
government while applying the project activity
for implementation approval
[ ] The plant load factor determined by a third
party contracted by the project participants (e.qg.
an engineering company)
X] Other approach.

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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Checklist Question Ref MoV Assessment by DNV

The installed capacity and energy assured of a
power plant are established by ANEE§,L,
considering at least 30 years of historical data
regarding the project’s river and other rivers,
such as river flow data, downstream sjmd
upstream levels, unavailability (compulsory and
planned). For Ibirama project, the energy assured
is established through ANEEL Ordinance # 1

368.
B.5.21 How was the output price (e.g. electricity 11/ DR | [X] Cross-check against third-party or publité:ly OK
price) assessed? Were the data available andatahe time: /53/ available sources (e.g. invoices or price indiceis)
of decision? 154/ X] Review of feasibility reports, publizc

announcements and annual financial reports
related to the project and the project participangts

The price at which the IRR reaches the
benchmark of 19.53% is at BRL 135.45/MWh,
but the most likely price is BRL 114.07/MWh,
which is based on the energy auction held on 16
December 2005 for new hydropower plant
projects adjusted to the General Market Price
Index (indice Geral de Pregos de Mercado - IGP-
M) and it results in an IRR of 14.25%. The
electricity sale price of 135.45 BRL/MWh is not
a likely value to be achieved and this was
justified through the following documental
evidences:

As per the results of the energy aucti@)ns
promoted by the government for the electricity
supply for the period from 2008 to 2012
demonstrates that the highest energy price from
hydropower projects was BRL 129.14/MWh for
2012. In addition, as per the energy auction for
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Checklist Question

~ Ref | MoV

“alternative energy sources only (for small-hy

Assessment by DNV

as lbirama project, wind and biomass),

average of electricity price was BR
137.62/MWh; if only hydropower plants we
considered, the result is approximately B
135/MWh.Therefore, DNV considers that t
enegy tariff adopted in the feasibility study
adequated and conservative.

Concl. Concl.

dro
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is

B.5.22 How were the investment costs assessed?
Were the data available and valid at the time ofsien?

11/
12/
156/
164/
166/

DR

[ ] Cross-check against third-party or publi
available sources (e.g. invoices or price indice
X Review of feasibility reports, publi
announcements, contracts and annual finar
reports related to the project and the pro
participants

The costs related to the project investments v
based on the project sponsor experience with
other three small hydropower plants in operat
Antonio Brennand, Indiavai and Ombreir
(Registered CDM project activity “Araputang
Centrais Elétricas S. A. - ARAPUCEL - Sm
Hydroelectric Power Plants Project”, Ref.: 05!
and it was confirmed through the assessmer
the Balance sheet of Antonio Brennand sn

hydropower plant “Araputanga Centrais Elétric

S.A.”, published in D.O.U. (Diario Oficial d
Unido) on 1 July 2005. The Balance sheet
Antonio Brennand small hydropower pla
“Araputanga Centrais Elétricas S.A.” presents
project investments as a sum of the static as
of BRL 64 945 082 plus the pre-operationl ass
of BRL 13 358 368, resulting in a total of BF
78 303 450, which refers to the referred sn
hydropower plant with an installed capacity

ly
5)
c
1cial
ect

vere
the
on:
as
ja
all
30)
t of
nall
as
a
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nt
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ssets
sets
L
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OK
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~ Draft
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Checklist Question Ref MoV

21.96 MW, giving a relation of BRL 3 56
731/MW. In this regard, the investment f
installed capacity for small hydropower plants

was defined as BRL 3 931 848/MW according
the BNDES (Brazilian Development Ban

5
er

to
K)

Annual Report 2005, while as per the project
sponsor experience based on the balance sheet of
Antonio Brennand small hydropower plant, this

investment per installed capacity has been s¢
BRL 3 565 731/MW, which is therefor
considered conservative and appropriate
DNV. Hence, by multiplying the investment p

ot as
e

by
er

installed capacity as BRL 3 565 731/MW by the
21 MW, which was the installed capacity of the

proposed project activity at the time of t
investment decision taken by the proj
participant, this will result in the total investne
of BRL 74 880 348, as described in the revi
cash flow of the financial analysis spreadsh
The real costs for investing in the project acjiv
are estimated in BRL 120 MM. This informati
has been confirmed and cross-checked by C
through the assessment of the financing contr
signed between Ibirama Energética S/A and
Bank on 19 October 2009 (BRL 84 MM) a
plus its amendment signed on 4 January 2
(BRL 36 MM), totalizing BRL 120 MM, which ig
considered the actual investment of the proj
Therefore, the total investment of BRL 74 8
348, as described in the revised cash flow of
financial analysis spreadsheet is m
conservative than the real costs for investing

he
act

sed
eet.
it
n
NV
acts
tau
d
011

ect.
80
the
ore
] in
RL

the project activity, which corresponds to Bl

Concl. Concl.
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120 MM. From the total investment of BRL 120
MM, approximately 72.5% has been financied by
Itad Bank and approximately 27.5% of the total
investment was sponsored by Ibirama Energética
S.A.. Hence, this approach is considered
reasonable and acceptable by DNV.
The cash flow of the financial analysis
spreadsheet demonstrates the source for the use
of the percentages (53.20% for civil works,
21.51% for national equipments, 1.19% for
management, 6.69% for transmission system,
0.35% for land and 17.06% for pre-operational).
These porcentages were based on the balance
sheet of Antonio Brennand small hydropower
plant “Araputanga Centrais Elétricas S.A.",
published in D.O.U. (Diério Oficial da Uni&o) on
1 July 2005 and used for estimating the
construction costs based on the total investment
of BRL 74 880 348 for Ibirama small
hydropower plant, which were assessed by DNV
and considered appropriate

B.5.23 How were the O&M costs assessed? Were th¢1/ DR  [] Cross-check against third-party or publicly OK
data available and valid at the time of decision? 12/ available sources (e.g. invoices or price indices)

164/ X Review of feasibility reports, public

165/ announcements and annual financial reports

related to the project and the project participants
The O&M costs contained in the revised cash
flow of the financial analysis spreadshe
corresponds to 4.38% of total investment based
on the project sponsor experience with other
small hydropower plant. The evidence used for
supporting the 4.38% is the balance sheet of
Antonio Brennand small hydropower plant
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CDM Validation Protocol — Report No. 2009-9238,.rétb A-22




DET NORSKE VERITAS

Checklist Question

Ref | MoV
: | “Araputanga Centrais Elétricas S.A.”, published

Assessment by DNV

in D.O.U. (Diario Oficial da Unido) on 1 Ju

Yy

2005, which was assessed by DNV and
considered appropriate. In addition, the O&M
value was compared to the estimative value of

5% suggested by the publication of the st
named “Diretrizes para estudos e projetos
Pequenas Centrais Hidrelétricas” (Guidelines
studies and projects for Small Hyd
Powerplants) published by Eletrobras and

Brazilian Mines and Energy Ministry. The

referred publication presents an estimated v

1dy
de
for
ro
the

alue

of 5% of the total investment for annual O&M
costs as reference for the feasibility/financial
analysis of these types of projects in Brazil.

Therefore, as the adjusted O&M value of 4.3
used by the project participants in the cash f

8%
ow

of the financial analysis spreadsheet is lower than

Final

Concl. Concl.

the 5% suggested by the study published by
Eletrobrds and the Brazilian Mines and Energy
Ministry, this approach is therefore considered
conservative and appropriate by DNV.
B.5.24 Describe the assessment of the other input: /1/ DR | [] Cross-check against third-party or publicly OK
parameters. Were the data available and validedtirte of 12/ available sources (e.g. invoices or price indices)
decision? /30/ X Review of feasibility reports, public
|44/ announcements and annual financial reports
/45/ related to the project and the project participants
146/ Amortization: The amortization was applyed only
147/ for the remaining non-project equipments in the
163/ “Inputs” workbook in the financial spreadsheet,
166/ accounting for BRL 13 666 936, which represents
169/ 18.25% of the total investments (BRL 74 880
348). The amortization starting date was also
MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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[70/ considered as 1 May 2009, the amortization term
171/ of 5 years as well as the annual rate set as 20.0%
172/ have been confirmed by DNV. DNV considers
|73/ this approach as correct. In addition, the

document titled “IAS 38 Intangible Assets”,
issued in December 2006 by the Central Bank of
Brazil, confirms the maximum amortization
period of 10 years;

Financing: The financeable items value accounts
for BRL 52 416 244, which represents 70% of the
total investments (BRL 74 880 348). This
porcentage was based on the typical BNDES
level of participation in electric generation
projects in Brazil. The annual financial cost was

calculated based on the TJLP (long term bond
rate) of 10.25% based on the average of the latest
5 years (between 2001 and 2005), the spread of
2.80% based on the BNDES remuneration plus
credit risk and the inflation targeting of 4.50%,
the term of 14 years, the grace period of 0.5 year
and the expected date of 1 May 2009 by project
sponsor for disbursement;

Taxes: Taxes are divided between taxes applied
in the net income and in the energy sales. For the
taxes applied in the net income, DNV was able to
confirm the revenue base for social taxes (CSLL)
of 12% and the social taxes of 9% [1.08% = 9%
(social taxes) x 12% (revenue base for social
taxes — CSLL)], the revenue base for income
taxes of 8% and the income taxes of 25%. The
taxes applied in the energy sales of 3.65% was
calculated based on the “Employees’ Profit
Participation Program” (“Programa de Integracao

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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Social — PIS”) of 0.65% and the tax for social
security  financing (“Contribuicdo para 0
Financiamento da Seguridade Social — COFINS”)

Checklist Question Ref MoV Assessment by DNV

of 3%.
B.5.25 Was the financial calculation spreadsheet 11/ DR  Yes. The IRR calculations were provided in a OK
verified and found to be correct? 121 spreadsheet and were assessed by DNV. The
133/ calculations were verified and found to be correct

by DNV. The assumptions used in the
calculations were deemed to be correct by DNV.
The equity-IRR over 30 years without CDM
revenues is 14.25%, which confirms that the
project in the absence of CDM benefits and
compared to the benchmark of 19.53% is not
financially attractive.

B.5.26 Sensitivity analysis: Have the key parameters /1/ DR Yes. A sensitivity analysis was carried out OK
contributing to more than 20% of the revenue/cdsteng varying the parameters contributing more than
operating or implementation been identified? Hassjie 20% to revenues (energy price) or caGsts
correlation between the parameters been considered? (operation costs and investments) in order to

check the robustness of the financial analysis:
energy price, project load factor/energy assured,
project costs and project investment.

B.5.27 Sensitivity analysis: Is the range of variations /1/ DR i Yes. The described parameters were varied in OK
is reasonable in the project context? two different steps, first a fixed 10% variation
was applied, and then parameters were varied
until they reach the benchmark for the parameters
related to: increasement of the energy price,
increasement in the project plant load factor
(PLF) / energy assured, reduction in project costs
(O&M) and reduction in project investments.

B.5.28 Have the key parameters been varied to reach'1/ DR  Increasement of the energy price: The price at OK
the benchmark and the likelihood of this to happeen 12/ which the IRR reaches the benchmark of 19.53%
justified to be small? /25/ is at BRL 134.45/MWh, but the most likely price

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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126/ is BRL 114.07/MWh, which is based on the

134/ energy auction held on 16 December 2005 for

/35/ new hydropower plant projects adjusted to the

/53/ General Market Price Index (indice Geral de

/54/ Precos de Mercado - IGP-M) and it results in an

56/ IRR of 14.25%. The electricity sale price of

134.45 BRL/MWh is not a likely value to be
achieved and this was justified through the
following documental evidences:

- As per the results of the energy auctions
promoted by the government for the
electricity supply for the period from
2008 to 2012 demonstrates that the
highest energy price from hydropower
projects was BRL 129.14/MWh fc
2012;

Increasement in the project plant load factor
(PLF) / energy assured: Considering a total
installed capacity of the project as 21.0 MW, with
a predicted power supply to the grid of 121 939
MWh/year and an expected load factor of
66.29%, the IRR of the project is 14.25%. In

order to achieve the benchmark of 19.53%, the
electricity output should be increased from
approximately 122 GWh per year (corresponding
to a energy assured of 13.92 MW-ave) to
approximately  143.8 GWh  per vyear
(corresponding to a energy assured of 16.42 MW-
ave), which represents an increase | of
approximately 18% in the energy assured. The
energy assured of 16.42 MW-ave would represent
a PLF of 78.18% based on the total nominal
installed capacity of 21.0 MW. However, this is

=
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not likely to occur since the installed capacitgan
energy assured of a power plant are not fr§eer
determined by project sponsors, but established
by ANEEL, considering at least 30 years of

historical data regarding the project’s river and

other rivers, such as river flow data, downstream
and upstream levels, unavailability (compulsory

and planned). For Ibirama project, the eneﬁrgy
assured is established through ANEEL Ordinance
# 1 368;

Reduction in project costs (O&M): As the
operation and maintenance costs were set by the
project participants as corresponding to 4.38% of
total investment, which is based on the project
sponsor experience with the other three small
hydropower plants in operation: Antonio
Brennand, Indiavai and Ombreiras (Registered
CDM project activity “Araputanga Centrais
Elétricas S. A. - ARAPUCEL - Small
Hydroelectric Power Plants Project”,  Ref.:
0530), the sensitivity analysis for O&M shows
that in order to achieve the benchmark of
19.53%, the O&M costs would be necessary to be
reduced from 4.38 to 1.28% of total investment,
which represents a decrease of 71% of the
estimated O&M costs. DNV considers this
possibility as unrealistic and unlikely to occur;

Reduction in project investments: To achieve the
benchmark of 19.53%, the capital expenditure
would have to be reduced from approximately
74.9 million BRL to around 62.1 million BRL,
representing a reduction of 17% of the capital
expenditure. This is unrealistic and unlikely to
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occur, as the capital expenditure of 70 million
BRL was based on turnkey EPC contracts for
Ibirama project, in which costs are fixed and will

not vary even if project’s investments increase for
an unexpected reason. In addition, the total
investment of BRL 74 880 348, as described in
the revised cash flow of the financial analysis

spreadsheet is more conservative than the real
costs for investing in the project activity, which
corresponds to BRL 120 MM. Therefore, a
reduction in project investments is not possible.

The sensitivity analysis shows that even with
substantial variation of the key indicators, the
IRR of the proposed project (14.25%) is lower
than the benchmark (19.53%).

Checklist Question Ref MoV Assessment by DNV

Barrier analysis (VVM para 115-118)

B.5.29 Are the barriers identified complimentary to a /1/ DR  Not applicable OK
potential investment analysis? Does the barriee lzaslear
impact on the financial returns so that it can $®eased in an
investment analysis? Each barrier is discussedaeha
B.5.30 How were the investment barriers assessed tg'1/ DR Not applicable OK

be real? Are the investment barriers substantiayes source
independent of the project participants?

B.5.31 How does CDM alleviate the investment 11/ DR | Not applicable OK
barriers?
B.5.32 Is the project activity prevented by the 11/ DR | Not applicable OK

investment barriers and at least one of the passibl
alternatives to the project activity is feasiblelenthe same
circumstances?

B.5.33 How were the technological barriers assessed/1/ DR  Not applicable OK
to be real? Are the technological barriers substtad by a
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Checklist Question Ref MoV Assessment by DNV

source independent of the project participants?

B.5.34 How does CDM alleviate the technological /1/ @ DR  Not applicable OK
barriers?
B.5.35 Is the project activity prevented by the 11/ DR | Not applicable OK

technological barriers and at least one of theipless
alternatives to the project activity is feasiblelenthe same
circumstances?

B.5.36 How were the barriers due to prevailing 11/ DR  Not applicable OK
practise assessed to be real? Are the barrierodue
prevailing practise substantiated by a source iadéent of
the project participants?

B.5.37 How does CDM alleviate the barriers due to  /1/ DR Not applicable OK
prevailing practise?
B.5.38 Is the project activity prevented by the barriers/1/ DR | Not applicable OK

due to prevailing practise and at least one opthssible
alternatives to the project activity is feasiblelenthe same
circumstances?

B.5.39 How were the other barriers assessed to be /1/ DR  Not applicable OK
real? Are the other barriers substantiated by eceou
independent of the project participants?

B.5.40 How does CDM alleviate the other barriers? /1/ DR  Not applicable OK

B.5.41 Is the project activity prevented by the other /1/ @ DR  Not applicable OK
barriers and at least one of the possible alteremtio the
project activity is feasible under the same circamses?

Common practice analysis (VVM para 119-121)

B.5.42 What is the geographical scope of the commord/ DR The common practice analysis presented in PDD OK
practice analysis? Is this justified? 149/ considers only small hydropower plants located
in the same region of Ibirama project — Saénta
Catarina state. DNV has assessed that due its
huge dimension, Brazil has different zones v&f/ith
considerably  distinct climate  conditions.
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Considering the rain regime, that has direct
influence in a small hydro implementation, it is
DNV opinion that the Brazilian South Region has
totally different characteristics compared with
other Brazilian regions. Also, considering the
Santa Catarina state extension (95 346.181 square
kilometers), it is DNV opinion that is reasonable
to define the state as the common practice
boundary, since there are considerably physical
and climatological differences between Santa
Catarina and the others Brazilian South Region
states (Rio grande do Sul e Parand) that can
influence the implementation of small
hydropower plants.

Checklist Question Ref MoV Assessment by DNV

B.5.43 What is the scope of technology and size (e.g/1/ DR According to the Brazilian regulations, small OK
capacity of power plant) for the common practicalgsis /31/ scale hydropower plants are defined as plants
and how has this been justified? with an installed capacity within 1 MW and 30

MW. Therefore, no large scale hydropower plants
(e.g. installed capacity over 30 MW) were

considered. Furthermore, only plants with

installed capacity 50% lower and 50% higher
than Ibirama project were analyzed (i.e. between
10.5 and 31.5 MW). It is DNV opinion that the
range considered - plants with installed capacity
50% lower and higher than the project activity -
is an adequate range to be adopted.

B.5.44 What is the data source(s) used for the 11/ DR | ANEEL webpage. OK
common practice analysis?
B.5.45 How many similar non-CDM-projects existin /1/ DR  The small hydropowers that are located in Santa OK
the region within the scope? 150/ Catarina state, have installed capacity in between

/511 10.5 and 31.5 MW and started operation after

152/ 2004 until 2009 (when PDD was published) héave
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all some kind of incentive (CDM or Proinfa
program established by the Brazilian government
to incentive the generation of energy from
renewable sources).

B.5.46 How were possible essential distinctions 11/ DR | See B.5.46 OK
between the project activity and similar activitteessessed? : /50/
151/
152/
B.5.47 What is the conclusion of the common 11/ DR | Therefore the project activity is not common OK
practice analysis? practice in Brazil.
Conclusion
B.5.48 What is the conclusion with regard to the 11/ DR | In conclusion, the assessment of the arguments OK
additionality of the project activity? presented above is deemed to sufficiently
demonstrate that the project is not a likely
alternative, and that emission reductions resulting
from the project are additional.
B.6 Calculations of GHG emission reductions
Data and parameters that are available at validatio
and that are not monitored (VVM para 199-203)
B.6.1 How was the installed capacity of the hydropower = /1/ DR i During the site visit it was confirmed that there OK
plant before the implementation of the project\disti was no hydropower plant at the site before the
verified? implementation of the project activity.
B.6.2 How was the area of the reservoir before the 11/ DR During the site visit it was confirmed that there OK
implementation of the project activity verified? was no reservoir at the site before the
implementation of the project activity.
Baseline emissions (VVM para 89-93)
B.6.3 Are the calculations documented according to the = /1/ DR The baseline emission factor for the project will OK
approved methodology and in a complete and trasspar  /3/ be determinedex-postas a combined margin,
manner? 120/ consisting of combination of the operating
margin (OM) and build margin (BM) according
MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2009-9238,.rétb A-31




DET NORSKE VERITAS

Checklist Question Assessment by DNV ggﬁg
| 128/ | to the “Tool to calculate the emission factor for
134/ an electricity systefrof version 02.2.0.
143/ The PDD was published on 17 September 2009

and in order to estimate the emissions reductions,
the baseline emission factor was determined
based on available data from 2006, 2007 and
2008. The calculation is in accordance with the
calculation of the combined margin emission
factor published by the DNA of Brazil.

Step 1 - According the Brazilian DNA, the
Brazilian Interconnected Grid System is defined
as a single system that covers all the five macro-
geographical regions of the country (North,

Northeast, South, Southeast and Midwest).

Step 2 - The Brazilian DNA made available the
operating margin emission factor calculated
following the “Tool to calculate the emission
factor for an electricity system”, approved by the
CDM Executive Board. The calculation uses
option C — Dispatch data analysis OM. This
option does not permit the vintage ek-ante
calculation of the emission factor. Therefore, the
chosen option wasex-post calculation. This
parameter will be annually up-dated applying the
numbers provided by the Brazilian DNA. For
estimation purpose, data from 2006, 2007 and
2008 was used.

Step 3 - The dispatch data analysis OM emission
factor EFgig,omopy) IS determined based on the
power units that are actually dispatched at the
margin during each hour where the project is
displacing electricity. This approach is not

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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Checklist Question Assessment by DNV

applicable to historical data and, thus, requ
annual monitoring oEFgiqom-op,y. AS mentioned
above, the host country’s DNA will provide

EFEL’DD’h in order for PPs to calculate the

operating margin emission factor. Hence, this
data will be updated annually applying the
number published by the Brazilian DNA.

Step 4/5 — The Brazilian DNA also identifies the
cohort of power units to be included in the build
margin (BM) and calculates it trough the
generation-weighted average emission factor
(tCO/MWh) of all power units m during the
most recent year y for which power generation
data is available. This parameter will be annually
updated applying the numbers provided by the
Brazilian DNA. For estimation purpose, data
from 2006, 2007 and 2008 was used.

Step 6 - Combined margin (CM) emissions factor

EFy:

EF = wou * EFOM'y‘l‘ Wep * EFBM'y Wowm = 0.5,
Wgm = 0.5

According Brazilian DNA data of 2006, 2007
and 2008:

- ERgm2006= 0.0814 tCQ@MWh;
- EFRgm 2007= 0.0775 tCQMWHh;
- EFgm2008= 0.1458 tCQMWh;
- EFgwm 2006-200s= 0.1016 tCQMWHh.
- EFom200s= 0.3232 tC@MWh;
- EFom2007= 0.2909 tCQMWHh;

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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~ Draft
Concl

Checklist Question Ref MoV Assessment by DNV

- EFowma00s= 0.4766 tC@MWh:
- EFOM,2006—2008: 0.3636 tCQMWh

EF2006_2003: 0.5*0.1016 + 0.5 * 0.3636 = 0.2326
tCO.e/MWh

Those values were applied in order to calculate
an estimative of the combined emission factor,
which will be monitored according data available
every year. DNV has verified that all the
emission factor calculus by the Brazilian DNA
follows the ‘“Tool to calculate the emission factor
for an electricity systetn
Quantity of net electricity generation supplied by
the project plant/unit to the grid:
EGiciityy = 121 939 MWh (estimated energy
dispatched to the grid based on the ANEEL
Resolution).

Thus, Baseline Emissions (BE= 121 939 *
0.2326 = 28 363 tC@

B.6.4 Have conservative assumptions been used when /1/ DR | Yes, see B.6.3. OK
calculating the baseline emissions?
B.6.5 Are uncertainties in the baseline emission estimmate, /1/ DR  Yes, see B.6.3. OK

properly addressed?
Project emissions (VVM para 89-93)

B.6.6 Are the calculations documented according to the | /1/ DR PE = zero, since there is no fossil fuel OK
approved methodology and in a complete and traaspar combustion in the proposed project activity, there
manner? are no emissions of non-condensable gases from

the operation of geothermal power plants and
power density is greater than 10 \¥/(161.6
W/nm?).

B.6.7 Have conservative assumptions been used when = /1/ DR Not applicable OK

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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 Final
Concl.

Checklist Question Ref MoV Assessment by DNV

calculating the project emissions?

B.6.8 Are uncertainties in the project emission estimates /1/ DR | Not applicable OK
properly addressed?

Leakage (VVM para 89-93)

B.6.9 Are the leakage calculations documented according t/1/ DR LE, = zero, since no leakage has to be considered OK
the approved methodology and in a complete andpaent for the proposed project activity.

manner?

B.6.10 Have conservative assumptions been used /1/ DR  Not applicable. OK
when calculating the leakage emissions?

B.6.11 Are uncertainties in the leakage emission 11/ DR | Not applicable. OK

estimates properly addressed?
Emission Reductions (VVM para 89-93)

B.6.12 Algorithms and/or formulae used to determine/1/ DR | Yes. Based on the calculations and results OK
emission reductions: /18/ presented in the sections above the
* All assumptions and data used by the project ppaints implementation of the project activity will result
are listed in the PDD and related document subdhiibe in an averageex-post estimation of emission
registration. The data are properly referenced reduction conservatively calculated to be 28 363
«  All documentation is correctly quoted and intetpde tCOze per year for the selected crediting period.
* All values used can be deemed reasonable in thextoof All assumptions and data used by the project
the project activity participants are listed in the PDD and/or
e The methodology has been correctly applied toutaie supporting documents, including their references
the emission reductions and this can be replicatethe and sources. All documentation used by the
data provided in the PDD and supporting files to be project participants as the basis for assumptions
submitted for registration. and source of data is correctly quoted and

interpreted in the PDD. All values used in the
PDD are considered reasonable in the context of
the proposed CDM project activity. The baseline
methodology ACMO0002 (version 12.1.0) has
been applied correctly to calculate project
emissions, baseline emissions, leakage iand
emission reductions. All estimates of the

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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Checklist Question

~ Ref | MoV

Assessment by DNV

baseline, project and leakage emissions can be
replicated using the data and parameter values
provided in the PDD.
B.7  Monitoring plan (VVM para 122-124)
Data and parameters monitored
B.7.1 Do the means of monitoring described in the plan = /1/ DR Yes. The project’s monitoring plan contained in OK
comply with the requirements of the methodology? /18/ the PDD is in accordance with the monitoring
methodology ACMO0002 (version 12.1.0). The
monitoring plan will give opportunity for real
measurements of achieved emission reductions.
B.7.2 Does the monitoring plan contains all necessary 11/ DR | Yes, all parameters are clearly described. O
parameters, and are they clearly described?
B.7.3 In case parameters are measured, is the measuremefit/ DR | Yes. Electricity meters will be used. OK|
equipment described? Describe each relevant pagamet
B.7.4 In case parameters are measured, is the measuremefit/ DR Yes. Electronic meters will have a 0.2 class. K O
accuracy addressed and deemed appropriate? Desacbe
relevant parameter.
B.7.5 In case parameters are measured, are the requikemeifl/ DR | Yes. Electronic meters will be calibrated each 2 OK
for maintenance and calibration of measurementpeggmt years.
described and deemed appropriate? Describe eastane!
parameter.
B.7.6 Is the monitoring frequency adequate for all /1/ DR | Electricity generation will be measured OK
monitoring parameters? Describe each parameter. continuously.
B.7.7 Is the recording frequency adequate for all moimigpr  /1/ DR  Electricity generation will be recorded monthly OK
parameters? Describe each parameter.
Ability of project participants to implement
monitoring plan
B.7.8 How has it been assessed that the monitoring /1/ DR | Based in the site visit and interviews, DNV OK
arrangements described in the monitoring planeasible considers the project participants able | to
within the project design? implement the monitoring plan.
MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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Checklist Question ~ Ref MoV Assessment by DNV
B.7.9 Are procedures identified for day-to-day records 11/ DR Yes. Procedures for day-to-day record handling, OK
handling (including what records to keep, storaga af collection and archiving have been identified
records and how to process performance documemyatio
B.7.10 Are the data management and quality 11/ DR  Yes. The monitoring of parameters will be OK
assurance and quality control procedures suffic@pensure carried out electronically on a fully automated
that the emission reductions achieved by/resuftiom the system, and all the monitoring data will be
project can be reported ex post and verified? backed up on a daily basis to 2 different sites and
be kept for the full crediting period, plus two
years.
B.7.11 Will all monitored data required for /1/ DR  Yes. OK
verification and issuance be kept for two yearsréfie end
of the crediting period or the last issuance of €HBr this
project activity, whichever occurs later?
Monitoring of sustainable development indicators/
environmental impacts
B.7.12 Is the monitoring of sustainable development /1/ DR i It has been confirmed that the host country laws OK
indicators/ environmental impacts warranted bydkegion in do not require for the monitoring of sustainable
the host country? development indicators / environmental impacts
for the project activity.
B.7.13 Does the monitoring plan provide for the /1/ DR  Not applicable. OK
collection and archiving of relevant data concegnin
environmental, social and economic impacts?
B.7.14 Are the sustainable development indicators in/1/ DR  Not applicable. OK
line with stated national priorities in the hostntry?
C Duration of the project activity / crediting period
C.1.1 Start date of project activity (VVM para 99-100,
104)
C.1.2 How has the starting date of the project activiteto /1/ DR | The project activity start date is 31 August 2007, OK
determined? What are the dates of the first cotstfac the /5/ which is the date when turbines purchase contract
MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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Checklist Question Ref MoV Assessment by DNV

project activity? When was the first constructiatiaty? of Ibirama Small Hydropower Plant - a Bremd
CDM Project Activity between Ibirama
Energética S.A. and Voith Siemens Hydro Power
Generation Ltda. was signed. The start date is in
accordance with the EB 41 meeting report, that
determines the start date of a CDM project
activity as the earliest date at which either the
implementation or construction or real action of a
project activity begins.

C.1.3Is the stated expected operational lifetime of the 11/ DR | The expected operational lifetime of the project OK
project activity reasonable? 133/ activity is 23 years.
C.1.41s the start date, the type (renewable/fixed) &ed t 11/ DR | A renewable crediting period of 7 years has been OK

>4

length of the crediting period clearly defined aadsonable chosen for the project, starting on 1 July 2012 or
on the date of registration of the CDM project
activity, whichever is later, which is deemed:to

be reasonable.

D Environmental Impacts (VVM para 131-133)

D.1.1 Are there any host country requirements for an 11/ DR ' An Environmental Impact Assessment (EIA) has OK
Environmental Impact Assessment (EIA), and if yesin 1271 been conducted in order to obtain the Preliminary

EIA approved? Does the approval contain any caombti License (LP) and Installation License (LI) issued

that need monitoring? by the state environmental entity FATMA,

Preliminary License LAP N°218/02 of 8 August
2002 and Installation License LAI N°0013/09 iof
18 February 2009, following the federal
regulation by CONAMA (Nationa
Environmental Council).

D.1.2 Does the project comply with environmental /1/ DR | Yes. It was confiimed by DNV that the OK
legislation in the host country? implementation of the project activity is in
accordance to the requirements of the
environmental legislation in the host country.

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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Checklist Question Ref ' MoV Assessment by DNV C?orr?g
D.1.3Will the project create any adverse environmental | 11/ DR "No significant environmental impacts are OK
effects? expected from the project activity.
D.1.4 Have identified environmental impacts been addrbssg'1/ DR Yes. The potential environmental impacts have OK
in the project design? been sufficiently identified.

E Stakeholder Comments (VVM para 128-130)
E.1.1 Have relevant stakeholders been consulted? /1/ DR | Project developer has conducted a stakeholder OK
consultation locally, following the Brazilian
DNA Resolution # 7. The following entities were
directly invited for comments by letter:
- City Hall of Ibirama,;
- Municipal Assembly of Ibirama,;
- Environmental Agency of Ibirama;
- Communitarian Association;
- Environmental Agency of Santa Catarina;
- State Attorney for the Public Interest of Santa
Catarina State;
- Federal Attorney;
- Férum Brasileiro de ONGs e Movimentos
Sociais para o Desenvolvimento e Meio
Ambiente (Brazilian Forum of NGOs and Social
Movements for the Development and
Environment).
DNV has verified that all entities are in
accordance  with  the  Brazilian DNA
determination. Copies from letters and
notification from the Brazilian Post Office that
stakeholders received the letters communicating
the start of the project were made available to
DNV.
DNV considers the local stakeholder consultation
carried out adequately.

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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Checklist Question  Ref | MoV Assessment by DNV Draft Final
. Concl. Concl.
E.1.2 Have appropriate media been used to invite commentd/ DR  SeeE.1l1 OK
by local stakeholders?
E.1.3 If a stakeholder consultation process is required b =~ /1/ DR SeeE.1l.1 OK

regulations/laws in the host country, has the $takker
consultation process been carried out in accordaitbe
such regulations/laws?

E.1.4Is a summary of the stakeholder comments received /1/ DR No comments were received. OK
provided?
E.1.5 Has due account been taken of any stakeholder 11/ DR | No comments were received. OK

comments received?

MoV = Means of Verification, DR= Document RevieW Interview, CC= Cross-Checking
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Table 3 Resolution of corrective action requests ahclarification requests
Response by project participants Validation conclusion

Corrective action and/ or clarification Reference
requests to Table 2

Not applicable

Table 4 Forward action requests

Forward action request Reference Response by project participants

to Table 2

No FAR was raised.

- 000 -
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Table 2 Requirements Checklist
CHECKLIST QUESTION Draft Final
* MoV = Means of Verification, DR= Document Review, |= Ref. MoV* COMMENTS ra ina
. Concl. | Concl.
Interview
A. General Description of Project Activity
The project design is assessed.
A.1 Project Boundaries
Project Boundaries are the limits and borders defining th
GHG emission reduction project.
A.1..1. Are the project’s spatial boundaries (geographical) clearlyy = DR ' The Ibirama Small Hydropower Plant - a OK
defined? Brennand CDM Project Activity is located in
the city of Ibirama, state of Santa Catarina,
Brazil
The geographical coordinates are: 27° 02’
South and 49° 33’ West.
A.1.2. Are the project’s system boundaries (components and /1/ DR The project’s system boundaries are clearly oK
facilities used to mitigate GHGS) clearly defined? defined as the project power plant and the
Brazilian National Interconnected System,
defined by ONS (Electric System National
Operator) /40/.
A.2. Participation Requirements
Referring to Part A, Annex 1 and 2 of the PDD aB agthe CDM
glossary with respect to the terms Party, LetteApproval, Authorization
and Project Participant.
A.2.1. Which Parties and project participants are participating if/ DR The project participants are Ibirama OK
the project? Energética S.A. and Ecopart Assessoria em
Negoécios Empresariais Ltda. both of Brazil.
The host country Brazil is a Non-Annex |

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION

* MoV = Means of Verification, DR= Document Review, I= Ref. MoV* COMMENTS . gzl
. Concl. Concl.
Interview
country and it meets all relevant participation
requirements.
A.2.2. Have all involved Parties provided a valid and complete/l) = DR | Yes OK
letter of approval and have all private/public project participants
been authorized by an involved Party?
A.2.3. Do all participating Parties fulfil the participation /1 DR | Brazil has ratified the United Nations OK
requirements as follows: Framework Convention on Climate Change
- Ratification of the Kyoto Protocol (UNFCCC) on the 28 February 1994, and the
- Voluntary participation Kzoto Protoiol on tlhe 23hAugust 2002. |
- . : The DNA of Brazil is the Inter-ministeria
-D nat National Authorit . .
esignated a National Authority Commission on Global Climate Change
(CIMGC - Comisséao Interministerial de
Mudanca Global do Clima).
A.2.4 Potential public funding for the project from Partiesin /1 DR  The validation did not reveal any information OK
Annex | shall not be a diversion of official development that indicates that the project can be seen as a
assistance. diversion of official development assistance
(ODA) funding towards Brazil.
A.3. Technology to be employed
Validation of project technology focuses on the project
engineering, choice of technology and competence/
maintenance needs. The validator should ensure that
environmentally safe and sound technology and know-hc
used.
A.3.1. Does the project design engineering reflect current gcod IBR ' Yes. The project design engineering reflects O

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION

* MoV = Means of Verification, DR= Document Review, I= Ref. MoV* COMMENTS . gzl
. Concl. Concl.
Interview
practices? current good practices.
A.3.2. Does the project use state of the art technology or wouldl/ | pr  The project activity uses Francis turbine, the OK
the technology result in a significantly better performance than | most common type of hydro turbine, that are
any commonly used technologies in the host country? produced in Brazil.
A.3.3 Does the project make provisions for meeting training and/  pr | The monitoring plan described in PDD cL14 OK
maintenance needs? | foresees training of technicians. Project
participant is requested to explain why it is
writting in red that calibration will occur
every 2 years.
A.4. Contribution to Sustainable Development
The project’s contribution to sustainable development is
assessed.
A.4.1. Has the host country confirmed that the project assists itl/ @ pRr @ Yes. OK
in achieving sustainable development?
A.4.2 Will the project create other environmental or social /11 DR Yes. The implementaton of small OK

benefits than GHG emission reductions?

hydroelectric power plants ensures renewable

energy generation,

reduces the national

electric system demand, avoids negative

social and environmental impact caused

by

the construction of large hydros with large
reservoirs and fossil fuel thermo power

plants, and drives
increasing  quality

regional

of life in local

economiges,

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION

* MoV = Means of Verification, DR= Document Review, I= Ref. MoV* COMMENTS . gzl
. Concl. Concl.
Interview
communities.
B. Project Baseline
The validation of the project baseline establishes whether the
selected baseline methodology is appropriate and whether th
selected baseline represents a likely baseline scenario.
B.1. Baseline Methodology
It is assessed whether the project applies an appropriate
baseline methodology.
B.1.1. Does_the project apply an approved methodology and thé/ DR  Yes, the project applies the methodolagy OK
correct version thereof? ACMO0002 version 12.1.0 approved by the
EB.
B.1.2. Are the applicability criteria in the baseline methodology/l/ = DR Yes. The project is a capacity addition from a OK
all fulfilled? renewable energy source and does not
involve on-site fuel switch from fossil fuels
to a renewable source.
The geographic and system boundaries for
the relevant electricity grid (Brazilian
National Interconnected System) can be
clearly identified.
B.2. Baseline Scenario Determination
The choice of the baseline scenario will be validated w
focus on whether the baseline is a likely scenario, and
whether the methodology to define the baseline scena
has been followed in a complete and transparent mant
B.2.1. What is the baseline scenario? 1/DR | Provision of equivalent amount of annual OK

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION

* MoV = Means of Verification, DR= Document Review, |=

Interview

Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

power output by the grid (Brazilian Nation
Interconnected System) where the propo
project is connected into is the basel
scenario.

al
sed
ne

B.2.2. What other alternative scenarios have been considere
and why is the selected scenario the most likely one?

>d /1/

DR

According methodology ACMO0002 versic

12.1.0, if the project activity is the
new grid-connected

installation of a
renewable power plant/unit, the basel

scenario is the following: electricity delivered
to the grid by the project activity would have

n

ne

otherwise been generated by the operation of

grid-connected power plants and by
addition of new generation sources,

reflected in the combined margin (CM)

he
as

calculations described in the “Tool to

calculate the emission factor for an electric

ity

system”. Therefore, no other scenarios than

the amount of annual power output by t
grid (Brazilian National
System) has been considered.

Interconnected

he

OK

B.2.3. Has the baseline scenario been determined according tél/

the methodology?

DR

Yes, see B.2.2.

OK

B.2.4. Has the baseline scenario been determined using

conservative assumptions where possible?

11/

DR

Yes. According to the deduction from the
available information, the assumptions are

conservative.

OK

B.2.5. Does the baseline scenario sufficiently take into account

IbR

Yes. All relevant national and secto

al

OK

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION

* MoV = Means of Verification, DR= Document Review, |= Ref. MoV* COMMENTS DUELT AlEL
. Concl. Concl.
Interview
relevant national and/or sectoral policies, macro-economic policies, regulations and department rules
trends and political aspirations? and disciplines are considered.
B.2.6. Is the baseline scenario determination compatible with the A pr @ Yes. The Dbaseline determination is OK
available data and are all literature and sources clearly compatible with the available data. The
referenced? Brazilian DNA data is considered to baseline
calculation.
B.2.7. Have the major risks to the baseline been identified? . /1/ | pr No major risks to the baseline were OK
identified.
B.3. Additionality Determination
The assessment of additionality will be validated with
focus on whether the project itself is not a likely baselir
scenario.
B.3.1. Is the project additionality assessed accordingtothe /1/ DR  Yes. The additionality of the Ibirama Small OK
methodology? Hydropower Plant - a Brennand CDM
Project Activity, as required by ACM0002, is
demonstrated by applying th&dol for the
demonstration and assessment of
additionality’, version 05.2.
B.3.2. Are all assumptions stated in a transparent and /1/  pr | No. Project participants are requested t&+# OK
conservative manner? provide financial analysis evidence (from all
inputs considered, sales taxes 3.65%, O&M:
6% of revenue; Managerial: 4% of revenue;
taxes: 6% of revenue, social tax: 1.08% of
revenue; IRPJ: 2% of revenue).
B.3.3. Is sufficient evidence provided to support the relevance &/ = pr The ‘“Tool for the demonstration and OK

the arguments made?

assessment of additionalityersion 05.2 is

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION
* MoV = Means of Verification, DR= Document Review, |=
Interview

Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

applied.

Step 1 — Identification of alternatives to t
project activity consistent with current lav
and regulations:

Two alternatives to the project activity ha
been identified and discussed:

a) Scenario 1: Equivalent electricity
service provided by the Brazilian
National Interconnected System
(Grid);

b) Scenario 2: The proposed proje
itself, but not undertaken as a CD
project activity.

It has been adequately demonstrated

2ct
M

that

alternative a) and b) are potential alternatives
consistent with current laws and regulations

established by the main entities related to
project activity, ONS (Chamber of Electr
Energy Commercialization), Aneel (Nation

Agency of Electric Energy), MME (Mines

and Energy Ministry) and Santa Catar
Environmental Agency (FATMA) and thu
the alternatives will be discussed at the n
steps.

the
ic
al
na

S
ext

Step 2 — Investment analysis:

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION
* MoV = Means of Verification, DR= Document Review, |I= Ref. MoV* COMMENTS
Interview

Draft Final
Concl. | Concl.

As the proposed project generates financial
and economic benefits other than CDM
related income through the sales of electricity
and the alternative for the baseline scenario
of the proposed project is not a similar
investment project, a benchmark analysis
(option II) is justified for conducting th
investment analysis.

Benchmark:

The most suitable financial indicator for the
project type identified is the IRR (Internal
Rate of Return) and there are two
benchmarks considered appropriated:

- the Brazilian Government bond Rate
(SELIC, tax which the government uses to
borrow money and therefore is considered
risk free);

- and the cost of equity (Ke) based on Capital
Asset Pricing Model (CAPM).

The project-IRR calculations were providedst#
in a spreadsheet and verified by DNV. The
financial analysis considered input values: by
the time when the decision to invest in the
project activity was token, April 2006.
Project participants are requested to provide
financial analysis evidence (from all inputs

D

—

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION
* MoV = Means of Verification, DR= Document Review, |=
Interview

Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

considered, sales taxes 3.65%, O&M: 6%
revenue; Managerial: 4% of revenue; Tax
6% of revenue, Social Tax: 1.08%
revenue; IRPJ: 2% of revenue).

Cash flow

The cash flow presented in the financ
spreadsheet includes loan repayment and

of
es:
of

ial
loan

interest and thus it calculates the equity IRR.
The investment analysis has been performed

for 30 years: the fist five years just consid

investment and loans, from the sixth on it i

considered revenues, tax and Ic
repayments.

Energy tariff:

* Regulated market: The tariff ¢
134.98 BRL/MWh that was expecte
to be the regulated market ener
tariff on 2009.

 Free Market: An energy tariff G
148.5 BRL/MWh to the energy so
in the free market.

According the financial analysis spreadshe
the main part of the energy produced will
sold in the regulated market (113 880 MW
and just a small part of the energy produ

ers

an

of
>d
ay

=

bet,
be
h)

ced
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Ref.

MoV*

COMMENTS

Final
Concl.

will be sold in the free market (8 067 MWHh).

Project participant is requested to explain

why it was estimated that 113 880 MWh

energy produced will be sold in the regulated
market and 8 067MWh of the energy

produced will be sold in the free market?
DNV verified the following energy prices i
the regulated market auctions realized
2006:

- Second auction of energy from nev%‘_y'

producers: hydro energy average pri
126.77 BRL/MWh (varying from 124 to

134.42 BRL);

- Third auction of energy from new

producers: average of hydro energy pr
125.43 BRL/MWh (varying from 112.68 t
135.98 BRL).

This information was disclosured in tt
CCEE (Céamara de Comercializacao
Energia Elétrica -  Eletric  Energ
Comercialization Chamber, Brazilian ent
that controls the electricity market).

The most recent auctions of energy in Bre
are:

- Seventh auction of energy from ne

ice
0

e
de

y
ty
2zl

2W

producers (held on 2008): just o

ne
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. Concl. Concl.
Interview
Hydropower sold energy for 99 BRL/MWHh.
- First auction of alternative sources (held on
2007): average price of hydro energy 134.99

BRL/MWh. In this auction, the Ibirama

Small Hydropower sold energy equivalent
an average installed capacity of 13 MW

134.98 BRL/MWh. Considering the installe
capacity 21 MW and the load factor 66.29
the main part of the 13.92 MW available w
sold in this auction. Project participants «
requested to provide evidence of PPA sig
on 6 December 2007 and sold ene
equivalent to an average installed capacity
13 MW.

Therefore, DNV considers that the ene
tariff adopted in the feasibility study
adequated and conservative.

Investment: 106.257 million BRL;
Loans: 77.143 million BRL,;
Sales taxes: 3.65% of revenue;
Expenses:
«  O&M: 6% of revenue;
» Managerial: 4% of revenue;
» Taxes: 6% of revenue.

to
folct—+
>d
%,

as
are
ned

rgy
of

gy
S

Depreciation: According the tab Depreciati

on
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Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

in the financial spreadsheet “SHPP Ibirama

(25 years).xls”.

Amortization (BNDES Interes and Principal):

According BNDES documentation;
Taxes:
* Social Tax: 1.08% of revenue;
* IRPJ: 2% of revenue.

Benchmark

The most suitable financial indicator for t
project type identified is the IRR (Intern
Rate of Return) and there are t
benchmarks considered in the PDD:

- the Brazilian Government bond Reé
(SELIC, rate which the government uses
borrow money and therefore is conside
risk free);

- and the cost of equity (Ke) based on Cap
Asset Pricing Model (CAPM).

The Selic rate adopted as benchmark
16.74%, the average from the first seme
before the decision to implement the proje
DNV considers it conservative, since t

ne
al
NO

ite
to
red

ital

Nas
ster
.
he

Selic rate resulting from the Selic rates
average one year before the date of decision
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* MoV = Means of Verification, DR= Document Review, I= Ref. MoV* COMMENTS DU Sk
. Concl. Concl.
Interview
to implement the project is 18.64%.
Since no evidence from the financial analysis

has been provided, by the time DNV could
not assess if the equity IRR for the proposed

project activity is lower than the present

ed

benchmark and therefore could not conclude

if the project activity is not considered

financially attractive.

Moreover, a sensitivity analysis was carr
out varying 10% the parameters contribut
more than 20% to revenues (energy price
costs (operation costs and investments

ed

ng
or
in

order to check the robustness of the financial

analysis.

The sensitivity analysis should not be

executed with fixed variations of 10%. It
the expected variations that are interest
For parameters with historical values, suct
energy price for example, earlier variatic
should influence on the sensitivity range. T
variation of “electricity output” and “loa
factor” should be included in the sensitiv
analysis. In addition, it needs to be exten
in order to consider the situations wh
benchmark is reached. Clarification on 1
variation for each parameter until the IF

1S

ng.
1 as
ns
he

ty
ded
en
he
R

reaches the benchmark and the probabilit

y of
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Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

the occurrence of this scenario is needed.

Project participants should make an

assessment of the impact in each chc
parameter when benchmark is reached for
scenario without considering the futu
income of the CERs. Then, the proje
participants are requested to justify why
parameters cannot change so mL
preferably using documental evidences
other references whenever possible.

Step 3 —Barrier analysis: Not applicable (o
step 2 is selected)

Step 4 — Common practice analysis:

=

sen
the
e

=

%

he
ch,
or

y

The common practice analysis presented in
PDD considers only small hydropower plants
located in the same region of Ibirama project

— Santa Catarina state. According to
Brazilian regulations, small scale hydropow:
plants are defined as plants with an insta
capacity within 1 and 30MW. Therefore,
large scale hydropower plants (e.g. insta
capacity over 30MW) were considere

Furthermore, only plants with installe

the
ver
led
N0
led
d.
2d

capacity 50% lower and 50% higher th

an
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Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

Ibirama project were analyzed (i.e. betwee
10.5 and 31.5 MW). It is DNV opinion that

n

the range considered - plants with installed
capacity 50% lower and higher than the
project activity - is an adequate range to be

adopted.

On 2003, the Brazilian Government decided

to review the electricity market institutional

framework. On 2004, two main institutions
were set upEnergy Research Company (EFE)

and Eletric Energy  Comercialization
Chamber(CCEE). Those changes organized th

e

electrical market, creating rules to regulate it and
changing completely the environment compatring
with the scenario before 2004. Therefore it is
DNV opinion that the period considered in the

PDD - projectsthat started operations from

April 2004 to June 2009 (the most recent data

available until the elaboration the PDD) —
adequate.

S

Also, according PDD it was researched
generating units of small hydro power plants

in Brazil that stays in Santa Catarina state.

Project participant is requested to further

explain the following:
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Ref.

MoV*

Draft

COMMENTS
Concl.

Final
Concl.

- Project participants are requested to include

in the PDD additional information in order to
justify the selection of the range of plants
with installed capacity 50% lower and 50%cE2
higher than Ibirama project - between 10.5
and 31.5 MW used in the common practice
analysis.

- Why just plants located in Santa Catarina
state were considered to have similar
environment with respect to investment
climate, access to technology and financing
compared to the project activity.

OK

B.3.4. If the starting date of the project activity is before the dajeg/

of validation, has sufficient evidence been provided that the
incentive from the CDM was seriously considered in the

decision to proceed with the project activity?

DR

The starting date of the project is 20 MarcgR—=2
2007, when the Ibirama Plant was transferred
from from Guascor Geratec Ltda. to
Empreendimentos Energéticos e
Participacbes Ltda. (project participant).
According the EB 41 meeting report, the start
date of a CDM project activity is the earliest
date at which either the implementation: or
construction or real action of a project
activity begins and thus no other date must be

OK
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. Concl. Concl.
Interview
adopted.
Project participants are requested to inclufe=+% OK
and update, if necessary, the document ithat
makes reference to the starting date of the
project activity presented in section C.1.2 of

the PDD.

The document that states the first CDM

consideration is a Minute of Meeting held
Empreendimentos Energéticos
Participacbes Ltda., the major shareholde

Ibirama Energética S.A. on 10 April 2006.
According the document, the meeting tcok

by
e
r of

place in order to discuss the the feasibility of

Ibirama Small Hydropower. The conclusi
was that the implementation of Sm

On
all

Hydropower Ibirama was feasible since the

project would genarate electricity as
indepent producer of electricity and also t

the project would perfectly fits the CDM

Program requirements, generating car
credits. The revenue from carbon cred

a
nat

oon
itis

would help the project to mitigate the risks
related to the energy price variation in the
Brazilian market. Project participants are
requested to provide the feasibility study

made for Ibirama small hydroelectric proje

Project participant are requested to provide
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Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

evidence of book/register of meetings reports
and evidence that supports the conclusion of

the meeting report of 10 April 2006 (th

at

states that the project participant had a

previous knowledge of carbon credit and

its

value to conclude that the credits reven@®i-8
would mitigate the risks related to energy

prices variation in the Brazilian market).

The PDD states that, since Brennand Gr
(the company witch Empreendiment
Energéticos e Participacdes Ltda. is part)
three other small hydropowers plar
registered as CDM projects (Araputan
Centrais Elétricas S. A. - ARAPUCEL
Small Hydroelectric Power Plants Proje
CDM 0530), they believed that the proje

oup

has
s
ga
ct,
ot

would be registered in the UNFCCC and

considered this previous experience to t
the decision to invest in Ibirama Sm
Hydropower.

ake
all

On the begining of 2007, the Brennand

Group/Empreendimentos  Energéticos
Participagbes Ltda. got in contact w
Ecopart (the carbon consultancy firm) and
6  February 2007 Ecopart  ask
Empreendimentos Energéticos

Participacbes Ltda. about prelimina

OK
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* MoV = Means of Verification, DR= Document Review, |I= Ref. MoV* COMMENTS
Interview

Draft Final
Concl. | Concl.

information in order to prepare a commercial
proposal. Project participant is requestec to
provide evidence that on on 6 February 2007
Ecopart asked Empreendimentos Energéticos
e Participagbes Ltda. about preliminary
information in order to prepare a commercial
proposal. On 21 November 2007, Ecopart
sent Empreendimentos Energéticos G-+
Participagbes Ltda. a questionnaire in order
to obtain information to the PDD producticn,
and the questionnaire was sent back
answered on 23 January 2008. On February
2008, DNV sent Ecopart a proposal regarding
Ibirama Small Hydro validation. On 28 May
2008, the contract between Ecopart and
Ibirama Energética S/A was signed and on 17
June 2008 Ecopart sent for the first time
letters for stakeholders’ comments. Despite
the fact the stakeholders consultancy started,
by that time a DOE wasn't yet defined and on
March 2009 DNV sent to Ecopart an up
dated validation proposal. On 24 April 2009
Ecopart sent for the second time letters for
stakeholders’ comments.

The implementation chronology is described
bellow:

The transfer of Ibirama Energética S/A (PCH

* MoV = Means of Verification, DR= Document Reviews Interview
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Ibirama owner) from Guascor Geratec Ltda.
to  Empreendimentos  Energéticos | e

Participagbes Ltda happened on 20 March

2007, according ANEEL - National Agency

of Electric Energy - Resolution nr. 852. T
main equipment (three Francis turbines fr
Voith Siemens Hydro Power Generati

he
om
on

Ltda.) was ordered on 31 October 2007

(earliest commitment with implementation

or

construction or real action of the project

activity). The PPA was signed on
December 2007 and the installation lice

6
1Se

was granted on 18 February 2009. The EPC
contract was signed on 1 June 2009. Proj&it7
participant is requested to provide evidence

of the financing contract and PPA signed
6 December 2007. Project participant
requested to provide evidence that
Ibirama Hydropower belongs to
Energética S.A., relation among

on
is
the

Ibirama
Ibirama

Energética, Empreendimentos Energéticos e

Participacdes e Brennand Group.

B.4. Calculation of GHG Emission Reductions —
Project emissions

It is assessed whether the project emissions are statec
according to the methodology and whether the

argumentation for the choice of default factors and val

* MoV = Means of Verification, DR= Document Reviews Interview
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— where applicable — is justified.
B.4.1. Are the calculations documented according to the /1/ DR @ Yes. Project emission is regarded as zemgL 7 OK
approved methodology and in a complete and transparent since there is no fossil fuel combustion in the
manner? proposed project activity, there are no
emissions of non-condensable gases from the
operation of geothermal power plants and
power density is greater than 10 /(2.4
MW/kmz2). Project participant is requested to
amend PDD regarding the reservoir area
presented in the last environmental license.
B.4.2. Have conservative assumptions been used when /1/ DR @ See B.4.1. CL7 OK
calculating the project emissions?
B.4.3 Are uncertainties in the project emission estimates /1 @ DR  SeeB.4.1. _CL7 OK
properly addressed?
B.5. Calculation of GHG Emission Reductions —
Baseline emissions
It is assessed whether the baseline emissions are stat
according to the methodology and whether the
argumentation for the choice of default factors and val
— where applicable — is justified.
B.5.1. Are the calculations documented according to the /1/ DR Yes. The baseline emission factor for the OK
approved methodology and in a complete and transparent project will be determinedex-post as a
manner? combined margin, consisting of combination

of the operating margin (OM) and build
margin (BM) according toTool to calculate
the emission factor for an electricity system

* MoV = Means of Verification, DR= Document Reviews Interview
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* MoV = Means of Verification, DR= Document Review, |I= Ref. MoV* COMMENTS ra Ina
Interview Concl. Concl.

of version 1.1.

The PDD was published on 17 September
2009 and in order to estimate the emissions
reductions, the baseline emission factor was
determinedex-ante based on available data
of 2006, 2007, 2008. The calculation is in
accordance with the calculation of the
combined margin emission factor publlshed
by the DNA of Brazil.

Step 1 - According the Brazilian DNA, the

Brazilian Interconnected Grid is defined as a
single system that covers all the five macro-
geographical regions of the country (North,
Northeast, South, Southeast and Midwest).

Step 2 - The Brazilian DNA made available
the operating margin emission fac@:or
calculated following the “Tool to calculate

the emission factor for an electricity system”,
approved by the CDM Executive Board. The
calculation uses option C — Dispatch data
analysis OM. This option does not permit the
vintage ofex-antecalculation of the emissios
factor. Therefore, the chosen option vexs
post calculation. This parameter will be
annually up-dated applying the numbers
provided by the Brazilian DNA. For
estimation purpose, data from 2006, 2007

35"

* MoV = Means of Verification, DR= Document Reviews Interview

CDM Validation 2009-9238, rev. 01b

64




DET NORSKE VERITAS

CHECKLIST QUESTION
* MoV = Means of Verification, DR= Document Review, |=
Interview

Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

and 2008 was used.

Step 3 - The dispatch data analysis OM

emission factor EFgyiq,om-op,y) IS determined

based on the power units that are actually

dispatched at the margin during each hlour
where the project is displacing electricity.

This approach is not applicable to historical
data and, thus, requires annual monitoring of

EFgrid,omopy AS mentioned above, the host

country’'s DNA will provide EF; ,, in

order for PPs to calculate the operat
margin emission factor. Hence, this data v
be updated annually applying the num
published by the Brazilian DNA.

Step 4/5 — The Brazilian DNA also identifi
the cohort of power units to be included
the build margin (BM) and calculates
trough the generation-weighted avere
emission factor (tC&@MWh) of all power
units m during the most recent year y
which power generation data is availak
This parameter will be annually up-dat
applying the numbers provided by t
Brazilian DNA. For estimation purpose, dé

ng
vill
ber

D
2}

in
it
ge

for
le.
ed
he
1ta

from 2006, 2007 and 2008 was used.
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Step 6 - Combined margin (CM) emissicns
factorEFy,
EF, =Woy [EFRgy , +Wgy [(ERg, .,
Wom = 0.5, Wa v = 0.5
According Brazilian DNA data of 2006,
2007 and 2008:
EFBM,2006: 0.0814 tCQMWh,
EFBM,2007: 0.0775 tCQMWh,
EFBM,ZO()g: 0.1458 tCQMWh
EFOM,Z()OG: 0.3232 tCQMWh,
EFOM,2007: 0.2909 tCQMWh,
EFOM,zoog: 0.4766 tCQMWh
EF>0s= 0.5 * 0.3636 + 0.5 * 0.1016= 0.2326
tCOe/MWh
Those values were applied in order to
calculate an estimative of the combined
emission factor, that will be monitored
according data available every year. DNV
has verified that all the emission factor
calculus by the Brazilian DNA follows the
“Tool to calculate the emission factor for an

electricity systerh
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Quantity of net electricity generation
supplied by the project plant/unit to the grid:
Project participants are requested to prov ide="®
documental evidences and/or references in
order to justify the expected annual
electricity delivery to the grid by the project
activity presented as 121 713 MWh/year.
Thus, Baseline Emissions (BE= 121 713 *
0.1016 = 28 310 tCse
B.5.2. Have conservative assumptions been used when /1/ DR Yes,seeB.5.1. OK
calculating the baseline emissions?
B.5.3. Are uncertainties in the baseline emission estimates = 1/ DR | Yes, see B.5.1. OK
properly addressed?
B.6. Calculation of GHG Emission Reductions —
Leakage
It is assessed whether leakage emissions are stated
according to the methodology and whether the
argumentation for the choice of default factors and val
— where applicable - is justified.
B.6.1. Are the leakage calculations documented according to thg DR According to ACMO0002, there are no OK

approved methodology and in a complete and transparent

leakages that need to be considered.

* MoV = Means of Verification, DR= Document Reviews Interview

CDM Validation 2009-9238, rev. 01b

67




DET NORSKE VERITAS

CHECKLIST QUESTION

* MoV = Means of Verification, DR= Document Review, I= Ref. MoV* COMMENTS . gzl
. Concl. Concl.
Interview
manner?
B.6.2. Have conservative assumptions been used when /1/ DR  Yes, see B.6.1. OK
calculating the leakage emissions?
B.6.3. Are uncertainties in the leakage emission estimates ~ /1/ DR Yes, see B.6.1. OK
properly addressed?
B.7. Emission Reductions
The emission reductions shall be real, measurable
and give long-term benefits related to the mitigati
of climate change.
B.7.1. Are the emission reductions real, measurable and give y/1/ DR @ Yes. The emission reductions are real, OK
long-term benefits related to the mitigation of climate change. measurable and give long-term benefits
related to the mitigation of climate change.
The project is expected to reduce L£O
emissions to the extent of 198 173 @28
310 tCQe per year) during the first
renewable 7 years crediting period.
B.8. Monitoring Methodology
It is assessed whether the project applies an approprie
baseline methodology.
B.8.1. Is the monitoring plan documented according to the /1/ DR @ Yes. The monitoring plan is documentedcL 2 OK

approved methodology and in a complete and transparent
manner?

according to the approved monitori
methodology ACMO0002.

g

Project participant is requested to add to PDD
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the source of values applied regarding the
following parameters:
- Electricity generation of the Project
delivered to grid (EGYy);
- Area of the reservoir measured in the
surface of the water, after the implementation
of the project activity, when the reservoir is
full (APJ);
- The parameter “Total electricity produced
by the project activity, including the
electricity supplied to the grid and the
electricity supplied to internal loads — TEGy”
is just applicable to hydro power project
activities with a power density of the project
activity (PD) greater than 4 W/rmand less
than or equal to 10 W/m

B.8.2. Will all monitored data required for verification and /1/ DR @ Yes. The PDD states that data monitored and OK

iIssuance be kept for two years after the end of the crediting required for verification and issuance will be

period or the last issuance of CERS, for this project activity, kept for two years after the end of the

whichever occurs later? crediting period or the last issuance of CERs
for this project activity, whichever occurs
later.

B.9. Monitoring of Project Emissions
It is established whether the monitoring plan provides 1
reliable and complete project emission data over time.
B.9.1. Does the monitoring plan provide for the collection and /1/ DR @ No. Project participants are requested gpnR 4 OK

archiving of all relevant data necessary for estimation or

update the PDD in order to include the
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Interview
measuring the greenhouse gas emissions within the project monitoring of project emissions from fossil
boundary during the crediting period? fuel consumption (PEFF,y) due to the future
installation of a diesel fuelled back-up
generator for emergencies stoppages. PEFF,y
shall be calculated as per the latest version of
the “Tool to calculate project or leakage £0
emissions from fossil fuel combustion”.
B.10. Monitoring of Baseline Emissions
It is established whether the monitoring plan provides t
reliable and complete baseline emission data over time
B.10.1. Does the monitoring plan provide for the collection and/1/ DR  The project uses the ex-post determination of OK
archiving of all relevant data necessary for determining baseline | emission factor for grid electricity. The

emissions during the crediting period?

monitoring plan includes all
necessary to the monitoring a
determination of emission factor.

The electricity supplied to the grid will be

monitored and since there will be two met
(principal and backup),
compared between the meters, so that
problems can be detected.

The emission factor is calculated based
the Brazilian DNA data and will be up dat

data will be

parameters

nd

ers

any

on
od

annually. For estimation purpose, DNV has

assessed the emission factor

and has verified that, regarding Operat

calculated
annually by the Brazilian DNA until 2008

ng
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MoV*

COMMENTS

Final
Concl.

Margin (that follows the option C — Dispatch

data analysis OM) and Build Marg

(calculated trough the generation-weighted

average emission factor of all power units

during the most recent year y for which

power generation data is available), the

Brazilian DNA follows the “Tool to calculate
the emission factor for an electricity system

of version 1.1.

B.10.2. Are the choices of baseline GHG indicators reasona
and conservative?

olgy/

DR

Yes. The choice of baseline indicators is
line with ACMO0002 version 12.1.0.

OK

B.10.3. Is the measuremeantthodclearly stated for each
baseline indicator to be monitored and also deemed appropt

11/
iate?

DR

Yes. The electricity generated delivered
the grid will be monitored directly trough tw
meters (principal and backup).

to
o

OK

B.10.4. Is the measuremasgquipmentdescribed and deemed
appropriate?

11/

DR

Yes. From follow-up interview and des
review of the PDD, it is found that tt
electricity delivered to the grid will b
measured trough two meters (principal &
backup). Project participant is requested
explain the following in the monitoring pla
“Each SHPP will have a meter and there \
be two meters (principal and backup) utiliz
for biling from Centrais Elétrica

K G234
e

e
ind
to
N
vill
ed

~

»]

Matogrossenses S/A. Before the operations

start, CCEE demands that these meters

are

calibrated by an entity with Rede Brasile

ra

OK

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION

* MoV = Means of Verification, DR= Document Review, |= Ref. MoV* COMMENTS DUELT AlEL
. Concl. Concl.
Interview

de Calibragao (RBC) credential.

Measurements will be controlled in real time

by the Operation and Management Center

(COG) in Cuiaba, capital of Mato Grosso

state”.
B.10.5. Is the measuremeatcuracyaddressed and deemed /1/ DR Procedures to deal with erronecust4 Ok
appropriate? Are procedures in place on how to deal with | measurements have been in place. Project
erroneous measurements? participant is requested to explain the

following: the calibration will occur every 2

years (it is in red)?
B.10.6. Is the measurementerval for baseline data identified  /1/ @ DR | Yes. The measurement interval for baseline OK
and deemed appropriate? | | data is identified as hourly measurement and

monthly recording.
B.10.7. Is theegistration, monitoring, measuremeantd /2/ DR  No. The monitoring plan presented in thecL 3 OK
reporting procedure defined? | PDD does not foresee procedures regarding

registration and reporting of data.
B.10.8. Are procedures identified foraintenancef monitoring . /1/ = DR @ Yes. The monitoring plan presented in th€34 QK
equipment and installations? Are the calibration intervals being | PDD foresees procedures for maintenance of
observed? monitoring equipment and installations.

Project participant is requested to explain the

following: the calibration will occur every 2

years (it is in red)?
B.10.9. Are procedures identified for day-to-day records /1/ DR | No. The monitoring plan presented in thesL 3 OK
handling (including what records to keep, storage area of records PDD does not foresee procedures for day-to-
and how to process performance documentation) day records handling (including what records

to keep, storage area of records and how to

process performance documentation).

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION

* MoV = Means of Verification, DR= Document Review, |= Ref. MoV* COMMENTS DUELT AlEL
. Concl. Concl.
Interview
B.11. Monitoring of Leakage
It is assessed whether the monitoring plan provides for
reliable and complete leakage data over time.
B.11.1. Does the monitoring plan provide for the collection andi1/ DR According to ACM0002, project proponents OK
archiving of all relevant data necessary for determining leakage? do not need to consider leakage.
B.11.2. Are the choices of project leakage indicators reasonabje/ DR See B.11.1. OK
and conservative?
B.11.3. Is the measuremeantthodclearly stated for each /1 DR SeeB.11.1. OK
leakage value to be monitored and deemed appropriate?
B.12. Monitoring of Sustainable Development
Indicators/ Environmental Impacts
It is assessed whether choices of indicators are reasor
and complete to monitor sustainable performance ovel
time.
B.12.1. Is the monitoring of sustainable development indicatorgd; DR | Neither ACMO0002 nor the Brazilian DNAgL 19 OK
environmental impacts warranted by legislation in the host requires collection and archiving of relevant
country? data concerning environmental, social and
economic impacts. However Brennand Group
has hired a team of environmental experts

that will monitor the compliance with th

e

environmental agencies’ regulations. Project

participants are requested to provide
documental evidences and/or references
related to the environmental impact

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION .
* MoV = Means of Verification, DR= Document Review, |= Ref. MoV* COMMENTS DUELT AlEL
. Concl. Concl.
Interview
monitoring due to the development of
Ibirama small hydropower plant.
B.12.2. Does the monitoring plan provide for the collection andii/ @ DR See B.12.1. cL10 OK
archiving of relevant data concerning environmental, social and
economic impacts?
B.12.3. Are the sustainable development indicators in line with/1/ | DR  See B.12.1. cL10 OK
stated national priorities in the Host Country?
B.13. Project Management Planning
It is checked that project implementation is properly
prepared for and that critical arrangements are
addressed.
B.13.1. Is the authority and responsibility of overall project 1/ DR No. Despite the fact that Brennand Group hagL 3 OK
management clearly described? been identified as responsible for the
calibration and maintenance of the
monitoring equipment, for dealing W|th
possible monitoring data adjustments and
uncertainties, for review of reported
results/data and for internal audits, a more
specific authority has to be identified.
B.13.2. Are procedures identified for training of monitoring /1/ DR | Yes, Brennand is responsible for training the OK
personnel? | staff in the appropriate monitoring,
measurement and reporting techniques.
Technicians will be trained on mounting and
start-up.
B.13.3. Are procedures identified for emergency preparedness/y/ DR @ No emergency situation which can cause OK
for cases where emergencies can cause unintended emissions? | unintended emissions is expected from the

project.

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION

* MoV = Means of Verification, DR= Document Review, |= Ref. MoV* COMMENTS DUELT AlEL
- Concl. Concl.
B.13.4. Are procedures identified for review of reported /1/ DR | Yes. Energy will be metered in two different OK
results/data? | meters (principal and backup) and
measurement data will be compared between
the meters, so that any problems can be
detected. In case of any problem, plant
personnel will be put in action.
B.13.5. Are procedures identified for corrective actions in ordey;; DR @ Yes, procedures were identified for OK
to provide for more accurate future monitoring and reporting? | corrective actions in order to provide for
more accurate future monitoring and
reporting.
C. Duration of the Project/ Crediting Period
It is assessed whether the temporary boundaries of the proje
clearly defined.
C.1. Are the project’s starting date and operational lifetime = /1/ DR | The starting date of the project is 20 MardBAR2 OK
clearly defined and evidenced? | 2007, when the Ibirama Plant was transferred
from from Guascor Geratec Ltda. to
Empreendimentos Energéticos e
Participagbes Ltda. (project participant).

According the EB 41 meeting report, the st
date of a CDM project activity is the earlie
date at which either the implementation
construction or real action of a proje
activity begins and thus no other date mus
adopted.

art
st
or
ct
t be

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION

* MoV = Means of Verification, DR= Document Review, |= Ref. MoV* COMMENTS DUELT AlEL
. Concl. Concl.
Interview
The lifetime of the project is expected to be
20 years. Project participant is requested ¢g 7 OK
provide evidence from the expected life time.
C.2. Is the start of the crediting period clearly defined and /1/ DR Yes, the crediting period starting date is 1 OK
reasonable? February 2011 or on the date of registration
of the CDM project activity, whichever is
later.
D. Environmental Impacts
Documentation on the analysis of the environmental impacts
be assessed, and if deemed significant, an EIA should be prc
to the validator.
D.1. Has an analysis of the environmental impacts of the project/ DR No significant negative environmental OK
activity been sufficiently described? impacts are expected from the
implementation of the project activity. An
Environmental Impact Assessment (EIA) has

been conducted in order to obtain |
Preliminary License (LP) and Instalatic
License (LI) issued by the
environmental entity FATMA, Preliminar

h
)n&_—rz

State

y

License LAP N°218/02 of 8 August 2002 and

Instalation Licence LAI N°0013/09 of 1
February 2009, following the feder
regulation by CONAMA (Nationa
Environmental Council). The

potential

8
al

environmental impacts have been sufficiently

identified. No significant

environmental

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION

* MoV = Means of Verification, DR= Document Review, I= Ref. MoV* COMMENTS . gzl
. Concl. Concl.
Interview
impacts are expected from the project
activity. Project participants are requested to
include, in section D.2 of the PDD, the
reference numbers and dates of issuance of
the Preliminary and Installation Licenses.
D.2. Are there any Host Party requirements for an /1/ = DR @ Yes. Environmental Impact Assessment has OK
Environmental Impact Assessment (EIA), and if yes, is an EIA been approved by FATMA and the
approved? environmental licenses described above were
issued since EIA was approved.
D.3. Will the project creates any adverse environmental effecty; DR  No, since project was granted the OK
| environmental licenses described above.
D.4. Are transboundary environmental impacts considered intihy DR @ There are no transboundary environmental OK
analysis? | iImpacts foreseen for the project.
D.5. Have identified environmental impacts been addressed inj/1/ DR @ Yes. OK
the project design?
D.6. Does the project comply with environmental legislationin/1/ DR Yes. The project complies with Brazilian OK
the host country? environmental regulation as EIA was
approved by local authority.
E. Stakeholder Comments
The validator should ensure that stakeholder comments have
invited with appropriate media and that due account has beer
taken of any comments received.
E.1. Have relevant stakeholders been consulted? /1/ | DR | Project developer has conducted @ a OK
I stakeholder consultation locally, following

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION
* MoV = Means of Verification, DR= Document Review, |=
Interview

Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

the Brazilian DNA Resolution # 1. The
following entities were directly invited fo
comments by letter:

- City Hall of Ibirama;

- Municipal Assembly of Ibirama;

- Environmental Agency of Ibirama;

- Communitarian Association;

- Environmental Agency of Santa Catarina

=

- State Attorney for the Public Interest of

Santa Catarina State;

- F6érum Brasileiro de ONGs e Movimentos
Sociais para o Desenvolvimento e Meio

Ambiente (Brazilian Forum of NGOs and

Social Movements for the Development and

Environment).
The last resolution from the Brazilian DNA

regarding stakeholder consultation is the

resolution number 7 of 5 March 2008. iIn
addition, the “Federal Attorney” should be

included in section E.1. of the PDD. TheGI A
ne

PDD must be updated in order to be in |
with the referred document.

DNV has verified that all entities are in
accordance with the Brazilian DNA

determination. Copies from letters and

* MoV = Means of Verification, DR= Document Reviews Interview
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CHECKLIST QUESTION

* MoV = Means of Verification, DR= Document Review, I= Ref. MoV* COMMENTS . gzl
. Concl. Concl.
Interview
notification from the Brazilian Post Office
that stakeholders received the letters
communicating the start of the project were
made available to DNV.
E.2. Have appropriate media been used to invite comments byy;/) DR See E.1. cL4 OK
local stakeholders? |
E.3. If a stakeholder consultation process is required by /1/ DR @ Yes. See E.1. cL4 OK
regulations/laws in the host country, has the stakeholder
consultation process been carried out in accordance with such
regulations/laws?
E.4. Is a summary of the stakeholder comments received /1/ DR | No comments were received. OK
provided?
E.5. Has due account been taken of any stakeholder commentg; DR = No comments were received. OK
received?
Table 2b: Additional requirements checklist for VVM version 1 (EB 44)
A.l. Letter of approval
A.1.1 Is the LoA received directly from the DNA or through thell/ DR~ The LoA was received from the project OK

project participant.

participant.

A.2. Project design

* MoV = Means of Verification, DR= Document Reviews Interview
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A.2.1 Does the PDD describe the CDM project activity with all /1/

relevant elements in a transparent and accurate way?

Yes, please see Table 2 A.3.1

OK

A.2.2 Has the CDM project activity at the start of the validation/q/

been constructed or does the CDM project activity use existi
facilities or equipment?

ng

The starting date of the project is 20 Ma
2007, when the Ibirama Plant was transfer
from from Guascor Geratec Ltda.
Empreendimentos Energéticos

Participagbes Ltda. (project participan
According the EB 41 meeting report, the st

'dBAR2

red
to
e
t).
art

date of a CDM project activity is the earliest

date at which either the implementation
construction or real action of a proje

or
ct

activity begins and thus no other date must be

adopted.
Please see Table2 C.1.1

OK

A.2.3 Is the project a large scale project, a small scale proje
with average annual emission reductions above 15 000 tonn
a bundled small scale project? Has on-site visit been carried

ot 1/
es or
out?

The project is a large scale project,
implementation of a 21MW small hyd:
power using the ACM0002 version 12.1.0.

On 02 November 2009, DNV performed

interviews with project stakeholders
confirm selected information and to reso

the
0]

to
ve

issues identified in the document review. The

project participants of Ibirama Energéti

S.A. and Ecopart Assessoria em Negoc

Empresariais Ltda. were interviewed duri

the site visit at the Ibirama Energética S.

office.

ca
i0s
ng
A.

OK

A.2.4 Does the project activity involved alteration of existing
installations? If so, have the differences between pre-project

11/
and

post-project activity been clearly described in the PDD?

No, the entire project will use new
equipment.

OK

* MoV = Means of Verification, DR= Document Reviews Interview
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Please see Table 2 A.3.1.

A.3. Project emissions not addressed by the methodoloc

A.3.1 Does the methodology describe all project emission sc
for the project activity that contributes all 1% of the emission
reductions? Sources that the methodology considers not to t
into account are not relevant (e.g. cement and iron consump
for building hydropower plants).

unge

ake
tion

Yes.
Please see Table 2 B.4 and B.5.

OK

A.4. Documentation of baseline emissions

A.4.1 Documentation of the baseline determination:

11/

a. All assumptions and data used by the project
participants are listed in the PDD and related

document to be submitted for registration. T
data are properly referenced.

b. All documentation is relevant as well as correc¢

guoted and interpreted.
c. Assumptions and data can be deemed reason

d. Relevant national and/or sectoral policies ¢
circumstances are considered and listed in
PDD.

e. The methodology has been correctly applied tc
identify what would occurred in the absence of
the proposed CDM project activity

"he
tly
able

and
the

Yes.

Please see Table 2-B.1.1, B.2.1, B.2.2 an
B.5.

OK

A.5. Documentation of the calculations

A.5.1 Algorithms and/or formulae used to determine emission /1/

reductions
» All assumptions and data used by the project particig

ants

are listed in the PDD and related document submitte

i for

Yes, Please See Table 2 B.4 and B.5.

* MoV = Means of Verification, DR= Document Reviews Interview
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registration. The data are properly referenced
* All documentation is correctly quoted and interpreted.

+ All values used can be deemed reasonable in the cc
of the project activity

* The methodology has been correctly applied to calcu
the emission reductions and this can be replicated by
data provided in the PDD and supporting files to be
submitted for registration.

ntext

ate
the

A.6. Implementation of the monitoring plan

A.6.1 How were the plans for implementation of the monitori
plan, data management, QA/QC procedures assessed? To
extent can the emission reductions achieved by the project
monitored ex-post and verified later by a DOE?

ngia/
vhat

y

Yes, please see Table 2 B.8, B.9 and B.10.

DK

A.7. CDM consideration prior to starting date

A.7.1 The prior consideration of CDM for the project activity

11/

complies with EB41 annex 46

Yes, Pease see Table 2 B.3.4.

* MoV = Means of Verification, DR= Document Reviews Interview
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Table 3 Resolution of Corrective Action and Clarifcation Requests

Corrective action and/ or clarification Reference | Response by project participants Validation conclusion

requests to Table 2

CAR 1 B.3.3 PPs response: 02/02/2010 A sensitivity analysis was carried out

- Sensitivity analysis: The sensitivity analy:
should not be executed with fixed variations
10%. It is the expected variations that

interesting. For parameters with histori
values, such as energy price for example, ed
variations should influence on the sensitiV
range. The variation of “electricity output” af
“load factor” should be included in th
sensitivity analysis. In addition, it needs to
extended in order to consider the situations w
benchmark is reached. Clarification on t
variation for each parameter until the IR
reaches the benchmark and the probability of
occurrence of this scenario is needed.

Project participants should make an assess
of the impact in each chosen parameter w
benchmark is reached for the scenario with
considering the future income of the CE}
Then, the project participants are requeste
justify why the parameters cannot change
much, preferably using documental evidence
other references whenever possible.

D

S
of
are
cal
rlier
ity
nd
e
be
hen
he
RR
the

ment

hen

out

RS.

d to
o]

S or

The sensitivity analysis presented in {
PDD (version 1) was conducted followir
the “Guidance on the Assessment
Investment Analysis” which states th
“...variations in the sensitivity analys
should at least cover a range of +10% an
10%..”. Therefore, the analysis follows th
tool and it was not withdrawal from the PD
As requested by the DOE, Proje
Participants (PPs) included variations in
electricity output and plant load factor in t
sensitivity analysis. The probability
occurrence of the scenarios presented in

sensitivity analysis is necessary only if the -

project activity becomes financial
attractive. Therefore, it was not included
the PDD (version 1).

However, as requested by DOE duri
the validation visit, the assessment of
impact in each chosen parameter w
benchmark is reached was included in
new version of the PDD (version 2) togetl
with explanations why these variations wo
not occur in the project context. All scenar
were explained in the PDD according
referenced documentation.

Considering information above, two typ

of sensitivity analysis were presented in
new version of the PDD (version 2) based

hearying the parameters contributing more
ighan 20% to revenues or costs in ordef to
gheck the robustness of the finangial
a@analysis. reasonable variations of the
ienergy price, project load factor/enengy
dassured, project costs and project
iénvestment were checked by calculating the
Dvariation necessary to reach the benchmark
ygieach the benchmark and then discussing
tHBe likelihood for that to happen. None |of
hthe parameters in the sensitivity analysis|are
pfconsidered to have any significant positjve
gyrelation.

Increase of the energy price: The
Y price at which the IRR reaches the

the variation of the project revenues &

in benchmark of 19.53% is at BRL

134.45/MWh, but the most likely
ng price is BRL 114.07/MWh, which
the is based on the energy auction held
nen on 16 December 2005 for new
the hydro power plant projects
ner adjusted to the General Market
uld Price Index (indice Geral de
0s Precos de Mercado - IGP-M) and
to it results in an IRR of 14.25%. The

electricity sale price of 134.45
bs BRL/MWh is not a likely value tc
the be achieved and this was justified
on through the following documental
\nd evidences:
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Corrective action and/ or clarification
requests

Reference
to Table 2

Response by project participants

Validation conclusion

investments/costs: (a) variation of +10% 3
-10% in the scenarios and assessment Of
impact in the project IRR and (b) variation
the scenarios until the IRR reaches
benchmark and explanations why thg
scenarios would not occur.

In addition, PPs withdrawal the Brazilig
Prime Rate (SELIC) as the projg
benchmark as it is not suitable to compar
to the equity IRR of the project since it is
short term market rate. When applyi
SELIC rate as the project benchmark, R

based on the following statement of the

Additionality Tool: “...project developer

shall demonstrate that this benchmark has

been consistently used in the passince
other registered CDM project from the sa
project sponsor used SELIC to demonst
the investment barriers involved in the sm
hydropower plants implementation (CD
ref.  0530), PPs believed that t
Additionality Tool was followed. Howeve
this statement is applicable only in cases
which a company internal benchmark is us
which is not the case of Ibirama project.

Therefore, since SELIC is a short te
market rate and is not the appropri
benchmark to be compared to the equity |
of the project, it was withdrawal from th
new version of the PDD (version 2).

Reviewed PDD, project cash flow and

\nd 0 As per the results of th
the energy auctions promote
in by the government for th

the electricity supply for the
2se period from 2008 to 201

demonstrates  that th
N highest energy price fror
ct hydro power projects wa
e it BRL 129.14/MWh for
a 2012 /53/ /54/; In addition
ng as per the energy auctic
OPs for alternative  energ)

sources only (for small
5 hydro as Ibirama projec

wind and biomass), th
average of electricity pric
was BRL 137.62/MWh; if

® o

" S o o

me
ate only hydropower plant
all were considered, the res
M is approximately BRL
he 135/MWh. Therefore
, DNV considers that th
in enegy tariff adopted in th
ed, feasibility study is
adequated an
- conservative. The energ
Lte tariff applied at the time
RR the project activity startin
e date was 128.4

BRL/MWh, corrected b
the inflation, but even wit
this tariff the IRR get

spreadsheet with the calculation of the

lower than the benchmark.
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Corrective action and/ or clarification
requests

Reference
to Table 2

Response by project participants

Validation conclusion

benchmark (Cost of Equity) are attached tg
this response.

Besides, the Energ
Auction for Alternative
Sources is an initiativ
from the Brazilian
government for the
promotion of renewabls
energy  projects. Onl
renewable energy projec
can participate in th
auction - small hydropowe
plants, cogeneration ar
wind projects /62/. Thus
non-fossil  fuel projects
participate in this auctio
and renewable energ
projects can compete wi
each other (and not wi
modular  fossil-fuel-fire
power plants whic
generally are close to load
centers and transmission
lines and can be easily
transferred to a new regign
where a better tariff
offered). As per th
“Clarifications on th
Consideration of National
and/or Sectoral Policies
and Circumstances i
Baseline Scenarios (version
02)”, this kind of auctio
can be considered as a type
E- policy, where

<

D

%4

o= Py ®

o< -7
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Corrective action and/ or clarification
requests

Reference
to Table 2

Response by project participants

Validation conclusion

Increase in the project plant log
factor (PLF) / energy assure
Considering the total installe
capacity of the project as 21 M
125/ 126/, with a predicted powg
supply to the grid of 121 93
MWhl/year /34/ and an expects
load factor of 66.29% /35/, th
IRR of the project is 14.25%. |

favourable conditions ar
given to promote
sustainable energy aft
2001 and it gives
comparative advantages
less  emissions-intensiy
technologies over mor
emissions-intensive

technologies (in the case,

higher tariff for renewablé¢

energy projects). Beside|
the first energy auction fq
alternative sources Wwa
regulated by Decree 604

dated 27/02/2007 /74/ an
therefore, after 1]
November 2001

Considering this, the typ
E- policy shall not be take
into account in developin
the baseline scenario, |.
the energy price
influencing the economi
situation of the project.

el
5

to

[¢)

U QO =S5

DO s

n
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Corrective action and/ or clarification
requests

Reference
to Table 2

Response by project participants

Validation conclusion

order to achieve the benchmark|of
19.53%, the electricity output
should be increased from
approximately 122 GWh per year
(corresponding to a energy assufed
of 13.92 MW-ave /35/) tc
approximately 143.8 GWh per
year, which represents an increase
of approximately 18% in the
energy assured. That would
represent a PLF of 78.18% based
on the total nominal installe
capacity of 21 MW. However, thi
is not likely to occur since th
installed capacity and energy
assured of a power plant are not
freely determined by project
sponsors, but determined
ANEEL by considering at least 30
years of historical data regarding
the project’s river and other rive
such as river flow dat
downstream and upstream levels,
unavailability (compulsory an
planned). For Ibirama project, the
energy assured is established
through ANEEL Ordinance #
368 /35/;

Reduction in project costs (O&M):
As the operation and maintenarice
costs were set by the projgct
participants as corresponding |to
4.38% of total investment, whi
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Corrective action and/ or clarification
requests

Reference
to Table 2

Response by project participants

Validation conclusion

is based on the project spons
experience with the other thre
small hydropower plants i
operation:  Antonio  Brennanc
Indiavai and Ombreiral
(Registered CDM project activit
“Araputanga Centrais Elétricas

A. - ARAPUCEL - Small

Hydroelectric Power Plant
Project”, Ref.: 0530), th
sensitivity analysis for O&M
shows that in order to achieve t
benchmark of 19.53%, the O&I
costs would be necessary to
reduced from 4.38 to 1.28%
total investment, which represen
a decrease of 71% of the estima
O&M costs. In addition, the O&M
value was estimatived as 5%
suggested by the publication of t
study named “Diretrizes pal
estudos e projetos de Peque
Centrais Hidrelétricas” (Guideline
for studies and projects for Smg
Hydro Powerplants) published K
Eletrobras and the Brazilian Ming

and Energy Ministry /65/

50r
pe

n
)

S
y
S

S

D

he
M
be
Df
ts

ted

as
he
a
nas
S
all

y
2S

Therefore DNV considers

O&M costs corresponding t
1.28% of the total investment
unrealistic and unlikely to occur;

Reduction in project investmen
To achieve the benchmark

n

S

%
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Corrective action and/ or clarification
requests

Reference
to Table 2

Response by project participants

Validation conclusion

19.53%, the capital expenditu
would have to be reduced fro
approximately 74.9 million BR
to around 62.1 million BRL
representing a reduction of 17% |of
the capital expenditure. This |is
unrealistic and unlikely to occu
as the capital expenditure of

million BRL was based on turnkey
EPC contracts for Ibirama project,
in which costs are fixed and will
not vary even if project
investments increase for

unexpected reason. In addition, the
total investment of BRL 74 88
348, as described in the revised
cash flow of the financial analysis
spreadsheet 12/ IS mofe
conservative than the real costs for
investing in the project activit
which corresponds to BRL 120
MM /56/. Therefore, a reduction in
project investments is not possible.

The sensitivity analysis above shows that
even with substantial variation of the key
indicators, the IRR of the proposed project
(14.25%) is lower than the benchmark
(19.53%).

Regarding the benchmark applied,
SELIC rate was firstly considered as| a
suitable benchmark for this project.
However, after some discussions (also
based on requests for reviews from other
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Corrective action and/ or clarification
requests

Reference
to Table 2

Response by project participants

Validation conclusion

projects listed at UNFCCC’s website) and

by applying our sectoral competence, it
DNV opinion that SELIC rate should not
used as benchmark for this project sif
SELIC is an appropriate benchmark
project IRR, but not for equity IRR, whig
is applied to the project activity. The IR
presented /2/ is compared to the Cost
Equity (Ke) calculated based on the Cap
Asset Pricing Model (CAPM), which i
considered an appropriate benchmark of
electric sector.

In conclusion, the investment analysis &
sensitivity assessment have shown that
project activity is not financially attractive

Therefore this CAR is closed.

of
ital
S
the

and
the

CAR 2

According the EB 41 meeting report, the start
date of a CDM project activity is the earliest

date at which either the implementation or

construction or real action of a project activity
begins and thus no other date must be adopt¢

B.3.4
ng C1

PPs response: 02/02/2010
As presented in the PDD (version 1), the

starting date considered for the project was
the date when Ibirama was transferred fror
Guascor Geratec Ltda. to Empreendiment

Energéticos e Participacdes Ltda. for
conservativeness reasons,, 20/03/2007.

However, considering comments from DOE
the starting date of the project was change

for the date when first order of the main
equipments happened., 31/08/2007.

DNV has assessed the turbines
generators purchase contract betw
s Ibirama Energética S.A. and Voith Sieme
nHydro Power Generation Ltda. dated
ydAugust 2007. DNV confirms that this wx
the first financial commitment on th
project activity, since the civil work
- contract was only issued on 1 June 2009
gand concluded that it is the earliest date
which either the implementation
construction or real action of a proje
activity begins.

Therefore this CAR is closed.

and
een
ns
31
1S
e

14/,
> at
Dr
ct

CAR 3

Project participants are requested to update g

NA
nd

PPs response: 02/02/2010

First table of the section B.5. was revised

Project participants updated and revised
fates of the documents presented in the

the
first

table of section B.5 of the PDD. Ti

ne
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Reference
to Table 2

Response by project participants

Validation conclusion

to revise, if necessary, the dates of the
documents presented in the first table of secti
B.5 of the PDD.

on

the new version of the PDD (version 2) ba
on documented evidence attached to
response.

sedferred documents /4/ 127/ 130/ 137/ /3
tHE5/ /56/, its relevant content and dates w
assessed and confirmed by DNV.

Therefore, this CAR is closed.

38/
ere

CAR 4 B.9.1 PPs response: 02/02/2010 Although version 9 of ACM0002 requested

Project participants are requested to update the According to ACM0002 methodologythe inclusion of project emissions for

PDD in order to include the monitoring pf (version 10), emissions from backup powéperation of backup power generation of|all

project emissions from fossil fuel consumption generations do not need to be considerde renewable energy plants, this is no more

(PEFF,y) due to the future installation of a digsel Therefore, Project Participants did not revie@pplicable for hydropower plant projects |as

fuelled back-up generator for emergendies the PDD. per version 12 of ACMO002.

stoppages. PEFF,y shall be calculated as per the Therefore, this CAR is closed.

latest version of the “Tool to calculate project|or

leakage C@ emissions from fossil fuel

combustion”.

CARS NA PPs response: 21/03/2011 The PDD dated 19 September 2011

Project participants are requested to update the PPs reviewed the PDD to include the lategtersion 07) /1/ has been updated using|the

PDD using the latest version available of the version of ACMO0002 (version 12.1.0). latest version available of the approved

approved consolidated methodology ACM0Q02 consolidated ~ methodology ~ ACMO00(2

(version 12.1.0). (version 12.1.0) /18/. DNV has confirmed
that the approved consolidated
methodology ACMO0002 (version 12.1.0)
/18/ was correctly applied in the PDD dated
19 September 2011 (version 07) /1/.
Therefore, this CAR is closed.

CAR 6 NA Considering DOE comments, the PDD washe PDD dated 19 September 2011

Project participants are requested to update the revised to apply the latest version of th@version 07) /1/ has been updated using|the

PDD in order to apply the latest version 02.2.0 “Tool to calculate the emission factor for afatest version available of the “Tool fo

of the “Tool to calculate the emission factor for electricity system”. calculate the emission factor for an

an electricity system’. electricity system” (version 02.2.0)20/.
DNV has confirmed that the “Tool to
calculate the emission factor for an
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Corrective action and/ or clarification Reference | Response by project participants Validation conclusion
requests to Table 2
electricity system” (version 02.2.0j20/
was correctly applied in the PDD dated |19
September 2011 (version 07) /1/.
Therefore, this CAR is closed.
CAR 7 NA Considering DOE comments, PPs revised|thée PDD dated 19 September 2011
The PDD states that the “starting date of the first starting date of the crediting period to theversion 07) /1/ has been updated in order
crediting period” is 1 February 2011, which|is estimated date of the project registratibe, | 0 revise the “starting date of the fifst
already outdated. Therefore, project participants 01/07/2012. crediting period”, which is now defined as

are requested to update/postpone the starting

date of the first crediting period by indicating
reasonable date for starting the first credit
period, which shall considers the timeline ul
the date in which the project could be register

a
ing
ntil

ed.

1 July 2012 and considered acceptable
DNV.
Therefore, this CAR is closed.

by

CL1

Project participant is requested to further exp
the following:

- Project participants are requested to includ
the PDD additional information in order
justify the selection of the range of plants w
installed capacity 50% lower and 50% higk
than lbirama project - between 10.5 and 3
MW used in the common practice analysis.

- Why just plants located in Santa Catarina st
were considered to have similar environment
with respect to investment climate, access to
technology and financing compared to the
project activity.

B.3.3
ain

e in
[o
ith
ner
1.5

ate

PPs response: 02/02/2010

Regarding common practice analys
Project Participants would like to clarify th
the analysis presented in the PDD (vers
1), it is based on the Additionality Tod
which states: projects are considere
similar if they are in the same country/regi
and/or rely on a broadly similar technolog
are of a similar scale, and take place in
comparable environment with respect
regulatory framework, investment clima
access to technology, access to financ
etc.

Although small hydroelectric projects g

considered to be the ones with instal
capacity from 1 MW to 30 MW according
ANEEL Resolution #652/2003, it is n
reasonable consider that a power plant wit

According to the Brazilian regulations /31
igsmall scale hydro power plants are define
a@s plants with an installed capacity within
idAW and 30 MW. Therefore, no large sca
|hydro power plants (e.g. installed capacit
gover 30 MW) were considered.
pffurthermore, only plants with installed
ycapacity 50% lower and 50% higher than
Hpirama project were analyzed (i.e. betwe
t40.5 and 31.5 MW). It is DNV’s opinion
dhat the range considered - plants with
ri%stalled capacity 50% lower and higher
than the project activity - is an adequate
rsange to be adopted.

ebherefore this CL is closed.

(0
Dt
h1

MW is comparable with a power plant with

o -

1Y

‘<(-DH
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Reference
to Table 2

Response by project participants

Validation conclusion

21 MW, as it is the case of Ibirama proje
The project scale has influence in ma
aspects for a small project implementation
costs, investments, financing, environmer
studies, and others. Thus, it is evident thg
small hydro with 1 or 5.5 MW (the lowe
and the highest installed capacity of poy
plants located in the same region of

project - see attached spreadsheet) cann
compared with the proposed project activit

As mentioned in the PDD (version 1

Brazil has an extension of 8,514,876.5
square kilometers and 6 distinct clima

influence for small hydropower plan
implementation (see comparison of
monthly precipitation where the project
located and other regions of the country|
the second version of the PDD, figures 4 :
5). Therefore, Santa Catarina State \
considered a conservative approach for
common practice analysis.

See explanations presented in the new
version of PDD (Version 2) and spreadshe
with the common practice analysis attache
to this response.

regions. These differences obviously h}ve

ct.
ny
as
tal
at a
St
ver
he
Dt be
y.
)
9
te

S
he
is
in
and
vas
the

[@ N ¢}

CL2

Project participant is requested to add to P

the source of values applied regarding
following parameters:

- Electricity generation of the project deliver

to grid (EG);

B.8.1
DD

the

PPs response: 02/02/2010

Source of information related
electricity generation and reservoir area \
included in the new version of the PO
(version 2):

tgnonitored parameters EGand A,; were

The sources of the values applied to

vaslded to the revised PDD. The param:

Therefore this CL is closed.

D EG,was removed from the revised PDD.

the

ater

(i) Electricity generation (Eg:
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Corrective action and/ or clarification Reference | Response by project participants Validation conclusion
requests to Table 2
- Area of the reservoir measured in the surﬂace ANEEL  Resolution nr. 65
of the water, after the implementation of the 25/05/2004 and ANEEL Ordinange
project activity, when the reservoir is full ¢ nr. 1,368, 27/06/2006;
- The parameter “Total electricity produced by (i) Area of the reservoir (#:
the project activity, including the electricity Construction License nr. 001B,
supplied to the grid and f[he_ electrici_ty suppljed 18/02/20009.
to internal loads — TEG is just applicable tq Total electricity produced by the project
hydro power project activities with a power activity (TEG,) was withdrawal of the PDD,
density of the project activity (PD) greater than since it is applicable only for hydropower
4 W/nt and less than or equal to 10 W/m projects with power densities greater than
4W/nt and less or equal to 10WinSee the
new version of the PDD (version 2).
CL3 o _ B.10.7 PPs response: 12/04/2010 Additional information regarding
The monitoring plan presented in the PDD dpes g 1 g The parameter was included in the sectigRonitoring paramenters and monitoring
not foresees: . o . B13.1 B.7.1 according the methodology. Pleagdan was included in sections B.7.1 and
- fP(;ocedures regarding registration and reporting — " refer to the third version of the PDD. B.7.2, respectively.
of data; . . .
; , In addition, PPs included detailed how The PDD dated 19 September 2011
- Procedures for day-to-day records handjing parameters mentioned in section B.7.2 will (version 07) /1/ has been updated and|the
Egg')trlg;ngaﬁgat gﬁs\?rq; to ‘:gsepé:torzgfir?; iic(: be monitored (reporting, measurement paramenter “area of the reservoir measured
documentation); P P accuracy and intervals) and reviewed data| In }he surface Off tEe water, after the
- ’ units of parameters presented in the tableg gnplementation of the project activity,
- Despite the fact that Brennand Group has heen section B.7.1 following the ACMO0002 when the reservoir is full A" will be
identified as responsible for the calibration and : 9 : : :
maintenance of the monitoring equipment, (for (version 11). mom_tored through t_opograpmcal data in fhe
dealin with ossible  monitorin d’ a The reservoir area of the project will be location .Of the project activity .made onge
aling P ] 9 - - ~ L(at the time of the project design) and the
adjustments and uncertainties, for review| of monitored through topographical datainthe = " L C T yearly hs

reported results/data and for internal audits, a
more specific authority has to be identified.
Therefore, additional and detailed information

should be included in the PDD.

- The monitoring of the paramenter “area of the
reservoir measured in the surface of the water,

location of the project activity made once (
the time of the project design) and the
reservoir level will be monitored yearly as
required by ACMO0002. This information is
presented in section B.7.1 of the PDD.

{
slrequired by the methodology ACMOO(

(version 12.1.0).
Therefore, this CL is closed.

2
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Corrective action and/ or clarification
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Reference
to Table 2

Response by project participants

Validation conclusion

after the implementation of the project activity,
when the reservoir is fullAg,)” is a requirement

from the methodology ACMO0002 (versiq
12.1.0) and it needs to be measured u

n
sing

ring
d

topographical surveys, maps, satellite pictures,

etc., on an annual basis by the project

participants. Hence, project participants @re

requested to update the PDD accordantly.

CL4 E.l PPs response: 02/02/2010 The revised PDD was amended conside
The last resolution from the Brazilian DNA g, Information was corrected in the new vers{darazilian DNA resolution number 7 ar
regarding stakeholder consultation is the E3 of the PDD (version 2). adding the “Federal Attorney”.
resolution number 7 of 5 March 2008. |In ' Therefore this CL is closed.

addition, the “Federal Attorney” should be

included in section E.1. of the PDD. The PDD

must be updated in order to be in line with the

referred document.

CL5 NA PPs response: 02/02/2010 Technical description information sour
Section A.4 of the PDD states that Itajai [do All information mentioned in the PDDWas added to PDD section A.4 and D
Norte River's dry season flow rate is 35.2/sy (version 2) presents source of informatiphias verified that data is in accordance )
and that the minimum flow rate required by the Evidences are attached to this response. | the Project Design prepared by Enge
project turbines (9.3 ffs x 3 turbines) is 27.9 . Engenharia Ltda and Mazzarollo, volume

m/s. In addition, Table 2 also provides resery
and turbine data of the project activity. Proj
participants are requested to provide docume
evidences or to include respective reference
the PDD in order to justify the source
information.

oir
ect
ntal
S in
of

() River's dray season flow rats
corrected in the PDD to 48.8°%w
according to historical data from 19
to 2001 Itajai do Norte river's dr
season corresponds to Summer
Autumn seasons. Informatia
available in the Energetic Reseal
Company (in a free translation fro
the Portugues&mpresa de Pesquis
Energética — EPE technical data
record dated February 2007 attack

"dated November 2001 and EPE techn

yTherefore this CL is closed.

and
n
ch
m
a

|
ned
the

3§ata report, page 2, dated February 2007.

ce
NV

ith
ViX

cal

to this response. Spreadsheet with
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Reference
to Table 2

Response by project participants

Validation conclusion

days of pondage at maximum volume
of reservoir is also attached to this

response.
Volume of reservoir: corrected in the PDD

1,250,000 maccording to the Project Design

prepared by Engevix Engenharia Ltda,
volume |, dated November 2001, attached to

this response.

CL6
Section A.4 of the PDD states that “in t
absence of the project activity all the ene

NA
he

gy

would be imported from the interconnected

grid”. Project participants are requested
clarify who or which facility would “import”
electricity from the grid in absence of the proj
activity.

to

et

PPs response: 02/02/2010
In section A.4.3 where it is writteniri' the

The PDD has been amended, including

hat

in the absence of the project activity all the

absence of the project activity all the ene ﬂlergy would be supplied by other plants

would be imported from the interconnect
grid”, it should be readdll the energy woulg
be supplied by the power plants of {
interconnected grid Considering DOE’S
comments, PPs review PDD (version 2).

e interconnected grid.

Therefore this CL is closed.
he

of

CL7

Project participants are requested to provide:
- documental evidences or to include respeg
references in the PDD in order to justify {
source of information presented in Table 3;

- evidence that the Ibirama hydropower belo
to Ibirama Energética S.A., relation amo
Ibirama Energética, Empreendiment
Energéticos e Participacbes and Brenn
Group;

- evidence that on 1 February 2007 Ecoj
asked  Empreendimentos  Energéticos

Participacdes Ltda. about preliming
information in order to prepare a commerg
proposal;

- evidence of PPA signed on 6 December 2

B.3.2
B33
ﬂfassA
B.4.1
B.4.2
B.43
c.1

ngs
ng
oS
and

part
e

ry

ial

D07

PPs response: 02/02/2010
The following documents are attached
this response:
(i) Technical data record issued by

turbines and generators manufactu
Voith Siemens and Gevisa S/

The technical configuration and details
figirbines and generators to be used
Ibirama small hydropower plant,
pdescribed in table 3 available in sect
4.3 of the PDD, were assessed /5/
[ 6/ /57/ and confirmed as appropriate

confirming the values presented in hQNV'

PDD.
(i)

20/03/2007:

shareholders

for
of

approval

change Ibiral

The evidences that the Ibirama hydropo

ANEEL Resolution nr. 852 issued ¢fplant belongs to Ibirama Energética S
' ’ thewere assessed /30/ /60/ /61/ and confirn

by DNV.

Energética S/A (from Guascor GerateeNV has assessed and confirmed

Ltda. and Genor Jacomo Mazzaro|l§vidence, an e-mail sent on 6 Febru
to Empreendimentos Energéticos| €007 by Ecopart to Empreendiment
Participacdes Ltda.) and ANEELEnergéticos e Participacbes Ltda., ask

of
at
aS
on
25/

by

ver
A.
ned

the
ary
0S

ing
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Reference
to Table 2

Response by project participants

Validation conclusion

and sold energy equivalent to an aver
installed capacity of 13 MW;

- financing contract;

- financial analysis evidence (from all inpu
considered, sales taxes 3.65%, O&M: 6%
revenue; Managerial: 4% of revenue; taxes:
of revenue, social tax: 1.08% of revenue;
IRPJ: 2% of revenue);

- evidence of estimative of quantity of n
electricity generation supplied by the proj¢
plant/unit to the grid, installed capacity and Ig
factor;

- book/Register of meetings reports;

- evidence from the expected life time;

- evidence that supports the conclusion of
meeting report of 10 April 2006 (that states t
the project participant had a previous knowle
of carbon credit and its value to conclude t
the credits revenue would mitigate the ris
related to energy prices variation in the Brazil
market);

- evidence of turbines specifications’;

Project participant is requested to amend
PDD regarding the reservoir area presente
the last environmental license - Installati
License from 18 February 2009 (LA
N°0013/09).

age

—

S
of
6%

et
bt
ad

the
hat
dge
hat
5ks
an

the
d in
on

Al

Resolution nr. 1,924, issued
26/05/2009: authorization for th
shareholders change to Brenng
Energia S/A. In addition, se
<http://www.aneel.gov.br/aplicacoes
AgenteGeracao/UsinasAgente.asp?
e=2&empresa=3423:lbirama

Energética S/A.>, which demonstrategddition, the PPA /38/ signed on |6

that PCH Ibirama is owned by Ibiran
Energética S/A.

In fact, evidence is dated Februafy
2007. Attached to this response.

In fact, there are 17 PPAs signed
the total purchased of 13MW-ave
Ibirama project. See result of tf
energy action published by ANEE

(iii)
(iv)

attached to this response. Ti
information is also publicly availabl
at CCEE’s website

<http://www.ccee.org.br/>.
Financing contract attached.
Financial spreadsheet:

a. Sales taxes: 3.65%

PIS/IPASEP: Law
December 31st, 2002

COFINS: Law nr.
December 29th, 2003

b. O&M: 5%

Project sponsor
Spreadsheet attached.

c. Managerial: removed

(v)
(vi)

nr. 10,63

10,833

experieng

pfior  preliminary information in order tp
eprepare a commercial proposal /8/.

DNV has assessed and confirmed the result
€of the energy action published by ANEEL
(Leildo N° 03/2007) issued on 7 August
&%007, confirming the total purchased of 13
MW-ave of Ibirama project /62/. In

'®ecember 2007 between ESCELSA
(Eletric Centre Espirito Santo Espirito
bSanto Centrais Elétricas and Ibirama

Energética S.A. was also assessed |and
fgfonfirmed by DNV.
ODNV has assessed and confirmed [the

ndinancing contract signed between Ibirama
LEnergética S/A and Itad Bank on [19
ni©ctober 2009 /56/.

EThe following financial analysis evidences
related to the inputs parameters considered

in the financial spreadsheet were assessed
and confirmed by DNV:
- The “tributation” and

“managerial” costs contained |n
the project costs together with
O&M costs have been excluded |in
the reviewed cash flow in the
: financial analysis spreadsheet /2/.
Instead, the project costs is only
related to the O&M costs
e. contained in the revised cash flaw
of the financial analysis
spreadsheet /2/, which have been
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to Table 2
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d. Taxes: 6% revenues. Please
clarify the source of this number.

e. Social tax: 1.08% = 9% (social
taxes) x 12% (revenue base for
social taxes — CSLL)

Law nr. 8,981, January 20th, 199

f. IRPJ: 2% = 25% (income tax) x 8%
(revenue base for income taxes)

Law nr. 9,430, December 27th,
1996

(vii) As mentioned in CL2, electricity
supplied to the grid is based on the
ANEEL Resolutions nr. ANEEL
Resolution nr. 65, 25/05/2004 and
ANEEL Ordinance nr. 1,368,
27/06/2006;

(viii) Please clarify. The Minutes of
Meeting was already presented dur|ng
validation visit.

(ix) According to ANEEL Resolution nr.
24, issued on 27/01/2004, Art 7, the
project concession is valid for 30 years
from the issuance of this Resolutign.
Therefore, the period of 30 years also
includes the project design/study and
construction,i.e., the project lifetim
is from 2004 to 2034. Since the project
is expected to start operation in 2011,
the estimated project lifetime is 23
years;

(xX) As mentioned in section B.5 of the
PDD, project sponsor had knowledpge

T

adjusted by the project participar
to 4.38% of total investment bas
on the project sponsor experien
with other small hydropower plar
/64/ and this value is consider
conservative and appropriate

DNV /65/; The evidence used f
supporting the 4.38% is th
balance sheet of Antonio Brenna
small hydro  power plan
“Araputanga Centrais Elétrica
S.A.”, published in D.O.U. (Diéric
Oficial da Unido) on 1 July 200
164/, which was assessed by DN
and considered appropriate.

addition, the O&M value wa
compared to the estimative val
of 5% suggested by the publicati
of the study named “Diretrize
para estudos e projetos

Pequenas Centrais Hidrelétrica
(Guidelines for studies an
projects for Small  Hydrg
Powerplants) published b
Eletrobras and the Brazilian Ming
and Energy Ministry /65/. Th
referred publication presents

estimated value of 5% of the tot
investment for annual O&M cos
as reference for th
feasibility/financial analysis o0

these types of projects in Braz

Therefore, as the adjusted O&

de
LS”
d

y
2S

D

-

an
al
S
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to Table 2

Response by project participants
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(xi)

Reservoir
corrected in the new version of the PI
(version 2) according to the Constructi
License issued.

of the CDM incentives through it
project “Araputanga Centrais Elétric
S. A. - ARAPUCEL - Smal
Hydroelectric Power Plants Projec
registered on 15/12/2006. In additid
Ibirama Energia S/A had signed
contract with Ecopart (formerly callg
Ecoinvest Carbon) to register Ibiran
project under CDM on 06/07/2005.
Evidence of the turbines specificatio
are attached to this response
informed in item (i)).

area of the project w

ns
(as -

as
DD
pn

value of 4.38% used by the project
participants in the cash flow of the
financial analysis spreadsheet /2/ is
lower than the 5% suggested py
the study published by Eletrobrés
and the Braziian Mines and
Energy  Ministry  /65/, this
approach is therefore considered
conservative and appropriate py
DNV;
Taxes: Taxes are divided between
taxes applied in the net income and
in the energy sales. For the taxes
applied in the net income, DNV
was able to confirm the revenue
base for social taxes (CSLL) of
12% and the social taxes of 9%
[1.08% = 9% (social taxes) x 12%
(revenue base for social taxes —
CSLL)] /46/, the revenue base fpr
income taxes of 8% and the
income taxes of 25% /47/. The
taxes applied in the energy saleg of
3.65% was calculated based on the
“Employees’ Profit Participatiop
Program” (“Programa de
Integracdo Social — PIS") of 0.65%
144/ and the tax for social security
financing (“Contribuicdo para p
Financiamento da Seguridade
Social — COFINS”) of 3% /45/.

DNV has assessed and confirmed that|the
total installed capacity of the project |is
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21.75 MW /25//26/, with a predicted power
supply to the grid of 121 939 MWh/year
/34/ and an expected load factor of 64%
/35/.

A copy of the “Minutes of Meeting” needs
to be provided to DNV.

The expected operational lifetime of the
project activity is 23 years as per ANEEL’s
Resolution nr. 24, issued on 27 January
2004 /33/, which states that the project
concession is valid for 30 years from the
issuance date of the resolution.

As mentioned in section B.5 of the PDD
/1/, project sponsor had previous experience
and knowledge of the CDM incentives
through the registration of the project
“Araputanga Centrais Elétricas S. A.| -
ARAPUCEL - Small Hydroelectric Power
Plants Project”, on 15 December 2006.| In
addition, Ibirama Energia S/A had signed a
contract with Ecopart (formerly called
Ecoinvest Carbon) to register Ibirama
project under CDM on 6 July 2005.

It was confirmed by DNV that the total
nominal installed capacity of 21.75 MW for
Ibirama Small Hydropower Plant - |a
Brennand CDM Project Activity is based
on the information available in the design
data sheet of hydraulic machine (hydro
turbine) for lbirama project, rev. A, issued
on 1 October 2007, by Voith Siemens
(turbine  manufacturer) /57/. However,
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Reference
to Table 2
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Validation conclusion

according to the revised “General
Guidelines to SSC CDM methodologies”
(EB59, Annex 9) /22/, “the rated/installed
capacity for renewable energy generating
units that involve turbine-generator systems
shall be based on the installed/rated
capacity of the generator”. Therefore, the
installed capacity of the project activity was
readjusted from 21.75 MW as per the sum
of the turbines’ nameplate capacities to|21
MW, as per the sum of the 3 generators of 7
MW each (7.780 MVA x 0.9 of power

factor = 21 MW). Hence, it was confirmed

by DNV that the total nominal installed

capacity of 21 MW for Ibirama Small
Hydropower Plant - a Brennand CDM
Project Activity is based on the information
available in the identification nameplate
containing the generators’ technigal
specification, dated 17 July 2009 /68/.

The PDD /1/ was revised in order to correct
the information regarding the reservoir area
of 0.13 knf as presented in the Installation
License issued on 18 February 2009 (LAl
N°0013/09) /27/.

Therefore this CL is closed.

CL8

Project participants are requested to provide
feasibility study made for Ibirama sma
hydroelectric project.

B.3.4
the

all

PPs response: 02/02/2010
Project design prepared by Enge

Engenharia Ltda. and Mazzarollo, volume

dated November 2001.

Project participants provided the project
idesign prepared by Engevix Engenharia
Ltda. and Mazzarollo, dated November
2001 /14/.
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Corrective action and/ or clarification Reference | Response by project participants Validation conclusion
requests to Table 2
Therefore this CL is closed.
CL9 B.5.1 PPs response: 02/02/2010 The documents ANEEL Resolution nr.

Project participants are requested to proy
documental evidences and/or references in

to justify the expected annual electricity delivery

to the grid by the project activity presented
121 713 MWhlyear.

;ggr B.5.2
B5.3

as

The estimated annual electricity deliverd
to the grid presented in the PDD (version

was based on the energy assured of

project of 121.939 MWhlyear (as establisl

by the ANEEL Resolution nr. 65 dated M

Z9f 13.92 MW,

25" 2004) minus the plant use electricitfherefore this CL is closed.

(estimated in 229MWh/year).
However,

the ANEEL Ordinance nr.
1,368, issued on June "™272006, authorized

13.92 MW-ave to be commercialized in the

energy auctions for new projects, wh

ich

results in 13.92 x 8,760 hours of operation in

a year = 121.939 MWh/yeat.e., the same
ANEEL

quantity as established the
Resolution nr. 65/2004.

Since 121.939 MWhlyear is the guantity

to

be delivery to the grid, the discount of the

plant use is not needed. Therefore, estim
emission  reductions

ated

calculation  wps

corrected in the new version of the PIDD

(version 2) and CERs spreadsheet.

rdated 25 May 25, 2004 /34/ and ANEEL
rdinance nr. 1 368, issued on 27 June
tR@06 /35/ detemine 121 939 MWh/year
atelivered to the grid and authorized enefgy

65

CL 10
Project participants are requested to proy
documental evidences and/or references rel
to the environmental impact monitoring due
the development of Ibirama small hydro poy
plant.

~ B.I21
ide g 10 2

ated
to B.12.3

ver

PPs response: 02/02/2010

The project PBA presents 14 environmer
programs, which were approved by FATMAvould
and, therefore, the Construction License \
14 progra

the
project

issued
mentioned in

considering

the PBA

be granted

adasic Environmental Project.

q

conditionings for the validity of the licensgeTherefore this CL is closed.

DNV assessed that the installation license
tgy the environmental entity FATMA jus
considering
velevelopment and implementation of the
hRnvironmental programs described on

—*

the

the
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Corrective action and/ or clarification Reference | Response by project participants Validation conclusion
requests to Table 2

This information was included in the new

version of the PDD (version 2). PBA s

attached to this response
CL11 B.3.4 PPs response: 02/02/2010 The project starting date was amend
Project participants are requested to include |and Considering DOE’s comments in CAR [p¢onsidering the date when the first order
update, if necessary, the document that makes 4

reference to the starting date of the proj

ect
activity presented in section C.1.2 of the PDD,

PPs reviewed the starting date of the pro
activity, i.e, the date when the first order
the main equipment happened (31/08/20
Ibirama Energética S/A’s first payment

equipment is attached to this response.

dbe main equipment happened, the cont
o¥ith Voith Simens on 31 August 2007 /5/

DMherefore this CL is closed.
of

ed,
of
ract

CL12 o d 10 includd. i D.1 PPs response: 02/02/2010 The PDD was amended and the licenses
cection .2 of the PDD, the reference numfers History of the licenses issuance waeried
d d ' iy ' £ 1h mi q included in the new version of the PDDherefore this CL is closed.
an ”at'es of issuance of the Preliminary an (version 2). All licenses were presented
Installation Licenses. during the validation visit.
CL13 o _ NA PPs response: 02/02/2010 The references were added like foot note in
Project participants are requested to include, n The view of references was changed in the the PDD text and are in English language.
Annex 5 of the PDD, the tra_tnslatlon of all titles new version of the PDD (VerSion 2) for a Annex 5 Was updated’ presenting now
used as references to English language. better understanding. In addition, titles werelayout of Ibirama small hydro power.
translated in the PDD. Therefore this CL is closed.
CL 14 S . A.3.3 PPs response: 02/02/2010 It was clarified that the total nominal
;ﬁ%&%pémlpam is requested to explain the B.3.3 Considering CL 14, PPs clarify that: | installed capacity of 21.75 MW for Ibirana
- Why itg:;s considered an installed capacity of|21 B.10.4 5 Although the total power of turbines SSmaII Hy(_jropowe_r _Pla_nt b a dBrenneFd
MW if three turbines with 7.25MW will be B.10.5 X 7.250 MW) does not CO”GSPO”&?M Frolect A-|C ‘LV.'W-'S e Jasion éfe
installed? ' B.10.8 exactly to the installed capacity of hénhorma'?%n davall_a N 'Q. t eh O(|93|gn b.‘lta
-The callibration will occur every 2 years (itis|i o project (21 MW), Ibirama project IS eeg,'o O et o A ( e (‘;ur ne)
d)? authorized to produce electricity fror‘r{or Ibirama_project, rev. A ISsued on 1
red)? October 2007, by Voith Siemens (turbipe

- In the financial analysis spreadsheet, why it

was estimated that 113 880 MWh of energy

21 MW by ANEEL and FATMA. In

addition, the energy assured used t8

anufacturer) /57/. The referred docum

ent

provides technical details of each hyq

Iro
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Corrective action and/ or clarification
requests

Reference
to Table 2

Response by project participants

Validation conclusion

produced will be sold in the regulated market

and 8 067MWh of the energy produced will be

sold in the free market?
- Explain the following in the monitoring plaf
“Each SHPP will have a meter and there will
two meters (principal and backup) utilized 1
billing from Centrais Elétricas Matogrossens
S/A. Before the operations start, CCEE dema
that these meters are calibrated by an entity
Rede Brasileira de Calibracdo (RBC) creden
Measurements will be controlled in real time
the Operation and Management Center (COG
Cuiaba, capital of Mato Grosso state”.

174

—

be
or
5eS
nds
with
tial.
by
) in

estimate the electricity exported to
grid is the same.

6 Meters calibration will be mad
according to the National Operat
System (in a free translation of t
Portuguese Operador Nacional dg
Sistema Elétricorecommendations an
procedures. According to the “Su
médulo 12.3 - Metering Syste
Maintenance for Invoicing” (in a fre
translation from the Portugue
Manutencdo do Sistema de Medig
para Faturament)y calibration shall bg
made every 2 (two) years. Th
information was included in the ne
version of the PDD (version 2
Periodicity of meters calibration wa
included in black.

7 Considering that the energy assured 8

Ibirama is 13.92 MW-ave and that t
project sold in the energy auction
MW-ave, the 8,067 MWh correspon
to the complement of the ener
produced by the project activity.

8 This information was reviewed in th
new version of the PDD (version 2).

heurbine, including and confirming the rated
output capacity (nominal installed capacity)
eof 7 250 kW or 7.25 MW per turbing.
oHence, by summing the three turbines with
hd@ominal installed capacity of 7.25MW
each, this results in a total nominal capacity
gof 21.75 MW for Ibirama Small
pHydropower Plant - a Brennand CDM
mProject Activity. However, according to the
erevised “General Guidelines to SSC COM
sénethodologies” (EB59, Annex 9) /22/, “the
g@ted/installed capacity for renewable
» energy generating units that involve
idurbine-generator systems shall be based on
wihe installed/rated capacity of the
generator”. Therefore, the installed capacity
Hf the project activity was readjusted fram
21.75 MW as per the sum of the turbines’
pmeplate capacities to 21 MW, as per [the
Heum of the 3 generators of 7 MW edch
147-780 MVA x 0.9 of power factor = 21
{MW). Hence, it was confirmed by DNY
; at the total nominal installed capacity |of
1 MW for lbirama Small Hydropower
Plant - a Brennand CDM Project Activity |is
%ased on the information available in the
identification nameplate containing the
generators’ technical specification, dated| 17
July 2009 /68/.

Section B.7.2 of the PDD was updated
order to confirm that the power meters to|be
used for monitoring the net electricity to pe

in

dispatched to the grid will be calibrated
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Corrective action and/ or clarification
requests

Reference
to Table 2

Response by project participants

Validation conclusion

once every 2 years by CELESC (Centr
Elétricas de Santa Catarina S/A), which
the  electricity’'s  transmission  an
distribution company of Santa Catari
State. The calibration frequency of on
every 2 years is based on the Natig
Standard “Procedimentos de Rede” set
the Grid Operator — Operador Nacional
Sistema (ONS) /58/, which represents Q¢
monitoring practices.

It was clarified by the project participan
that the amunt of 113 880 MWh of ener

market refers to the energy auction of

amount of 8 067 MWh of the energy to

produced and sold in the free market ref
to the difference between the 13 MW-g
137/ as per the energy auction and the
energy assured of 13.92 MW-ave as

ANEEL for Ibirama project /35/.

Section B.7.2 of the PDD was updated
order to provide further details regardi
the monitoring plan.

Therefore this CL is closed.

ais
is
d

ce
nal

do
pod

ts
gy

to be produced and sold in the regulated

13

MW-ave /37/ and the remaining estimated

be
ers
ve
the
per

in
ng

CL 15

According to the first version of the financi
analysis spreadsheet named “SHPP Ibirama|
years).xIs”, the “Inputs” worksheet states t
there were two options for selling the electrig
produced by the project activity to the market

e Through the “Regulated Market” Th

NA
al

(25
nat

ity

e

Considering the differences of input da

between the first version of the PDD and

PDD (version 6), PPs clarify that the mg

difference is related to the project investm

and energy price. The IRR calculated 3
presented in the first version of the PI
considered the investment based on the 1

it@ihe price at which the IRR reaches
theenchmark of 19.53% is at BR
il35.45/MWh, but the most likely price
eBRL 114.07/MWh, which is based on t
wrehergy auction held on 16 December 2
DEbr new hydro power plant projects adjust

he
L
S
he
D05
ed

nostthe General Market Price Index (indi
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Corrective action and/ or clarification
requests

Reference
to Table 2

Response by project participants

Validation conclusion

tariff addopted was 148.48 BRL/MW
that was expected to be the energy t3
in regulated market on 2009, and;

e Through the “Free Market”: An energ
tariff of 148.5 BRL/MWh to the energ
sold in the free market.

However, the latest version of the finang
spreadsheet named “lbirama_Cash flow-g
analysis_v.6.1.xIs” applies an energy tariff
114.00 BRL/MWh based on the weight
average of the energy prices negotiated in
Brazilian energy auction destined to new hy
power plant projects in 2005.

Therefore, project participants is requested
explain the reasons for changing the ene
tariff applied in the “Inputs” worksheet of th
financial analysis spreadsheet of the pro
activity.

h
riff

y
y

ial
ens
of
ed
the
dro

to
rgy
e
ect

recent information available durin

validation (BRL 106MM). However, theit results

actual investment of Ibirama project
BRL120MM as demonstrated and check
through the financing contract and

addendum. The same occurred to the en

gGeral de Precos de Mercado - IGP-M) and
in an IRR of 14.25%. Th
iglectricity sale price of 135.45 BRL/M
ad not a likely value to be achieved and this
tevas justified through the followin
bidpycumental evidences:

> O

price. The energy price considered in the firals per the results of the energy auctions
version of the PDD was based on the energiomoted by the government for the
price negotiated during the 1st energy aucti@fectricity supply for the period from 2008
for alternative sources adjusted to the time §f 2012 demonstrates that the highest

the CDM validation. However, based on

statement of the “guidelines on t
assessment of investment analysis” (&
“Input values used in all investment analy
should be valid and applicable at the time
the investment decision taken by the pro
participant, PPs reviewed the financi

hQnergy price from hydro power projects
'Qas BRL 129.14/MWh for 2012. |
addition, as per the energy auction for
SHiternative energy sources only (for small-
‘Pfydro as Ibirama project, wind and
8fbmass), the average of electricity price
hyas BRL 137.62/MWh; if only hydr

analysis considering the decision-makingower plants were considered, the result is

context and, therefore, considering d
available at the time of the investme
decision.

If energy price of the energy auction w
used (although the negotiation of electrig
occurred after the decision making), for
reasonable comparison (it is not reasonab
compare values from different time), t

Bkpproximately BRL 135/MWh.Therefore,
NV considers that the enegy tarjff
adopted in the feasibility study is adequ
aand conservative.

ItYherefore this CL is closed.

a

e to
ne

price should be adjusted to inflation at
time of the investment

investment, which instead of BRL 120M

we have BRL89 MM considering the time pof
the investment decision. This information|is

decision and,
therefore, the value would be around BRL
128/MWh. The same occurred with the tatal

he
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Corrective action and/ or clarification
requests

Reference
to Table 2

Response by project participants

Validation conclusion

presented in the sensitivity analysis of
PDD.

All input data considered in the revision
the financial analysis is based on documer
and official source as can be checked
DOE.

For full analysis, PPs also presen
documents for crossing-check purposes at

he

of
ited

by

ed
the

time of the investment decision and the

actual values incurred for the projg
implementation €.g. financing contract an
energy price negotiated, even the
documents were made available after

ct
)|
bse
the

investment decision).
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CERTIFICATES OF COMPETENCE
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CERTIFICATE OFCOMPETENCE

David Freire da Costa

Mr. David Freire da Costa: holds a Bachelor’'s Degree in Cherfaiogineering and has a Master's
Degree in Energy. Having an overall experience of around 18.yRaor to joining DNV having 1
year experience in gas industry, 3 years experience in bicemas8 years experience in CDM
project developing covering the development, research and implemermtation project “Electric
Energy Generation with Biogas from Sewage Treatment” at dvea& Treatment Station of
SABESP (Basic Sanitation Company of Sdo Paulo State) andetredopment of Project Design
Documents - PDDs, helping with the registration of more than 30 @Rijécts and assisting the
verification processes in order to assure the issuance of €HERstified Emissions Reductions
under UNFCCC's rules.

He has experience of around 2.5 years in validation and verificationneérous CDM projects in
DNV, both in Brazil & abroad.

His qualification, industrial experience and experience in CDM detratashis sufficient sectoral
competence in energy generation from renewable energy sources.

A native of Brazil, he speaks Portuguese, English and Spanish.

Fabiana Philipi

Holds a bachelor degree in Environmental Engineering and has been waslangreenhouse Gas
— GHG Auditor in the Climate Change Services — CCS Business @&fr®et Norske Veritas —
DNV, since April 2009.

Prior to joining DNV, Fabiana has been working with Green Houser&@hastion projects since
2006. Her first experience was in the Brazilian Mercantile artidré Exchange, where worked in
the intern position doing researches of the UNFCCC methodologies. iAfshe moved to SGS
where she participated of the validation and verification of CDBb]epts, including hydro and
wind energy and landfill. Then she moved to Voltalia developing PDDsje@ Design
Documents) of small hydro projects, assisting them until registered WNRECC.

Felipe Antunes

Holds a Master's Degree in Production Engineering (Quality) aaiRbst Graduate Diploma in
Environmental Management and Industrial Waste Management and @neatRossesses an
International experience of more than 10 years in the field alitguand environmental auditing,
working two years as the responsible of the QMS of Rede Metcald@E5 and since 1999 as a
QMS and EMS auditor in DNV.

He has experience of more than 3 years in validation and vedficatinumerous CDM projects in
DNV, both in South America & abroad. He has also been actively invalviBthhagement System
Audits such as ISO 9001, ISO 140001 and OHSAS 18001 standards in various inskcstyra for
more than 10 years in DNV.

His qualification and experience in CDM demonstrate him suffiGectoral competence in energy
generation from renewable energy sources, waste handling andsaljspnd animal waste
management.
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CERTIFICATE OFCOMPETENCE

- \¢ v

Lumir Némecek
Mr. Lumir Nemecek holds a MSc. Degree in Energy industries.rigaan overall experience of
around 32 years. Prior to joining DNV having 33 years experienoadlear, hydro, fossil-fuelled
power and other renewables . He worked for large and medium sizg @enpanies in different
roles and capacities including project management, project engmeserd consulting. He has
acquired his experience in energy industry markets from both Subdontriad Client Company’s
perspective combined with understanding of business climate and adoptéide pcawering
1. Staff member of power plant during the construction - direcicgation on construction and
equipment installations, supervision of suppliers and designers, safetgts of construction and
operation.
2. Energy utility (10yrs) - Project preparation and project myameent activities, preparation and
supervision of the plants technical development, site visits, supervisguppliers installations.,
bidding procedures and construction preparation of new power plants, planiomgesupport,
project management, supervision individual plants technical departments.
3. Consultancy activities in energy sector (11yrs) - feasibditidies, site visits, supervision of
suppliers, supervision of installations, bidding procedures, supervisionr@fimeering and plant
renovations, time scheduling, administrative and legal procedures dorifgcts preparations
4. Export/import of complete power plants, equipment and technology Biglding procedures,
preparation and realization supervision of power facilities, projaenagement, planning,
monitoring, and reporting.
He has experience of around 1 year in validation and verificatiamuwferous CDM projects.
His qualification, industrial experience and experience in CDM detratashim sufficient sectorial
competenceinl.1,1.2.

Andrea Leiroz

Andrea Leiroz holds a Bachelor's Degree in Chemical Engineering, Mas¢grd2 in Material
Science and Doctor Degree in Mechanical Engineering having anlloseparience of around
thirteen years.

She has experience of around 4 years in validation and verificatiomnoérous CDM projects in
DNV, both in Brazil & abroad.

Her qualification, experience in CDM demonstrates her sufficsectoral competence in Energy
Generation from renewable energy sources, Waste handling and tigpdsanimal waste
management.
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