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CO,

CDM PDD
1.5MW X 15SMW x 2
x 1 23. 7MW
104,299MWh 183

MW



AUP-67 200t-v/h 420  42kgf/cm2 AUP-40
120t-v/h 380 kgf/cm2

1) 02 x Counterpressure Turbo-Generator 18,750kVA/15,000kW
-13.8kV (42kgf/cm?2)

2) 01x Condensation turbo-generator 10,000kVA/8,000kW -13.8kV
(42kgf/lcm?2)

3 1.5MWx 4

138KV 30km

1-1

30km
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1-4 GDP 1971 2001
1-2
0.8% 0.2 1.2%
8,223 kw
79% 1 2 2001
2,000 kw
1-2
/
(
m® 1,560,158 519,984 2,080,142 | 1,388,123 | 0.8%
m® 236,592 95,349 331,941 234,842 0.2%
10,113 22,240 32,353 3,944,070 | 1.2%
GwW/ 93 51 143 236,003
Us0g 177,500 131,870 309,370 1,236,287
Brazil Ministry of Mines and Energy, Brazilian Energy Balance 2003
1 2002.12.31 Brazil Ministry of Mines and Energy, Brazilian Energy Balance 2003
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43.1%

7.5% 1990 8.4

2010 7.5% 21%

41%

14%

13% 12%



1-3 1987 2002 1000 -
1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
70,022 | 71,580 | 72,972 | 72,238 | 72,852 | 76,461 | 79,123 | 83,166 | 89,070 | 96,779 | 102,881 | 107,121 | 109,261 | 112,201 | 117,655 | 116,827
55,223 | 56,520 | 57,513 | 57,749 | 59,115| 60,869 | 63,042 | 66,692 | 70,786 | 77,599 | 82,561 | 86,346 | 87,414 | 86,582 | 87,975| 85,285
3,899 4,050 | 4,259 4337 4,355| 4595| 4,926| 5128 | 5424| 5946| 6,495| 6,813 7,761 | 10,256 | 12,548 | 14,838
10,609 | 10,842 | 10,727 9,555| 10,961 | 10,651 | 11,010 | 11,304 | 11,949 | 12,451 | 12,661 | 12,440 | 12,695 | 13,557 | 13,349 | 13,005
UsOs 291 167 473 598 422 348 145 43 911 784 1,164 | 1,522 1,391 1,806| 3,783 3,698
72,641 | 72,843 | 73,793 | 69,702 | 70,032 | 69,441 70,547 | 74,123 | 73,870 | 74,947 | 77,790 | 78,441 | 79,958 | 78,239 | 76,272 | 81,118
17,400 | 18,658 | 19,497 [ 20,051 | 21,050 | 21,264 | 22,576 | 23,595 | 24,866 | 25,990 | 27,461 | 28,444 | 28,623 | 29,980 | 26,282 | 27,639
32,777 | 32,565 | 32,953 | 28,537 | 26,701 | 25,089 | 24,793 | 24,854 | 23,266 | 21,976 | 21,668 | 21,265| 22,130 | 23,060 | 22,443 | 23,545
20,603 | 19,619 | 19,346 | 18,988 | 19,943 | 20,342 | 20,194 | 22,669 | 22,814 | 23,893 | 25,378 | 25284 | 25235 | 20,761 | 22,916 | 24,980
1,862 2,002 | 1,998 2,126| 2338 2,745| 2985| 3,004 2923| 3,088| 3,284| 3448 3970| 4,439| 4631 4,955
142,663 | 144,423 | 146,765 | 141,940 | 144,884 | 145902 | 149,670 | 157,288 | 162,940 | 171,726 | 180,671 | 185,562 | 189,219 | 190,440 | 193,927 | 197,945
1-4 1987 2002 %
1987 | 1988 1989 | 1990 | 1991 1992 | 1993 1994 | 1995 | 1996 1997 | 1998 1999 | 2000 | 2001 | 2002
49.1% | 49.6% | 49.7% | 50.9% | 50.3% | 52.4% [ 52.9% | 52.9% | 54.7% | 56.4% | 56.9% | 57.7% | 57.7% | 58.9% | 60.7% | 59.0%
38.7% | 39.1% | 39.2% | 40.7% | 40.8% | 41.7% | 42.1% | 42.4% | 43.4% | 452% | 45.7% | 465% | 46.2% | 455% | 45.4% | 43.1%
27% | 28%| 29%| 31%| 3.0%| 31%| 33%| 33%| 33%| 35%| 3.6%| 37%| 41%| 54%| 65%| 7.5%
7.4% | 75%| 7.3%| 6.7%| 7.6%| 7.3%| 7.4%| 72%| 73%| 7.3%| 7.0%| 6.7%| 6.7%| 7.1%| 6.9%| 6.6%
U,0, 0.2%| 01%| 0.3%| 04%| 03%| 02%| 01%| 00%| 06%| 05%| 0.6%| 08%| 07%| 09%]| 20%| 1.9%
50.9% [ 50.4% | 50.3% | 49.1% | 48.3% | 47.6% | 47.1% | 47.1% | 453% | 43.6% | 43.1% | 423% | 423%| 41.1% | 39.3% [ 41.0%
12.2% | 12.9% | 13.3% | 14.1% | 145% | 14.6% | 151% | 15.0% | 15.3% | 15.1% | 152% | 153% | 15.1% | 15.7% | 13.6% | 14.0%
23.0% | 225% | 225% | 20.1% | 18.4% | 17.2% | 16.6% | 158% | 14.3% | 12.8% | 12.0% | 115% | 11.7% | 12.1% | 11.6% | 11.9%
14.4% | 13.6% | 13.2% | 13.4% | 13.8% | 13.9% | 135% | 14.4% | 14.0% | 13.9% | 14.0% | 13.6% | 13.3% | 10.9% | 11.8% | 12.6%
13%| 1.4%| 1.4%| 15%| 1.6%| 19%| 20%| 19%| 1.8%| 1.8%| 18%| 19%| 21%| 23%| 24%| 25%
100% | 100% 100% | 100% | 100% 100% | 100% 100% | 100% | 100% 100% | 100% 100% | 100% | 100% [ 100%
( IEA Energy Balances of Non-OECD Countries 2003)
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1970 1980
1980 90%
1970
| O & [ |
400000
300000
=
& 200000
100000
0
1971 1973 1980 1985 1990 1995 1999 2000 2001
1-7 1971 2001
1-5 1971 2001
1971 1973 1980 1985 1990 1995 1999 2000 2001
15.0% | 9.4% 6.2% 4.6% 4.6% 4.9% 8.7% 8.4% 11.1%
0.0% 0.0% 0.0% 1.7% 1.0% 0.9% 1.2% 1.7% 4.4%
83.7% | 89.4% | 925% | 92.1% |[92.8% |92.1% |87.5% | 87.3% | 81.7%
1.3% 1.2% 1.3% 1.6% 1.6% 2.0% 2.6% 2.6% 2.9%
Energy Statistics of Non-OECD Countries (2003)
1993 8631 ESCELSA
1990
90% 2001 81%
IPP
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1997 2003 4 R$60/MWh
R$90/MWh

55 57

“PROINFA(PROGRAMA DE INCENTIVO AS FONTES ALTERNATIVAS DE ENERGIA ELETRICA)”

4

UNIDO “CDM Investment Guide for Brazil 2003.3’ 2015

12%
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! 0
60% [ o
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1- 8 2015
32003 10 1 John Snow Brazil
4 Dr. José Roberto Moreira (Negawatt )
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1-6 2015 GW
1995
2.0% 1.5% 1.5% 1.4% 0.0%
1.4% 2.0% 2.0% 5.3% 13.4%
4.7% 3.4% 1.8% 1.7% 0.0%
0.0% 12.5% 12.4% 0.8% 0.0%
90.7% 77.8% 77.8% 88.2% 82.4%
1.3% 2.8% 2.8% 2.6% 2.7%
0.0% 0.0% 1.7% 0.0% 1.5%

CDM
1992 6 4 194 2 28
1998 4 20 2002 8 23

Climate Change Program
Ministério de Ciéncia e Tecnologiaa MCT
National Communications
1996
“U.S. Country Studies Program”

Centro Clima °
2000
UFRJ

GEF Globa Environmental Facility

Human Settlement Environmental Quality Secretary MMA/SQA

Instituto Alberto Luiz Coimbra Coordennacao de Propgramas de

Pos-Graduacao e Pesquisa em Engenharia (Alberto Luiz Coimbra Institute for Research and Postgraduate

Studies of Engineering)
usk

Centro Clima

The Brazilian Forum on Climate Change F6rum Brasileiro de

Mudangas Climéticas
NGO

® http://www.mct.gov.br/clima
13



CDM
CDM 6
CDM
11 CDM

1-9 Interministerial Commission on Global Climate Change

[ Ministry of Science and Technology: MCT }

[ Ministry of Environment, Water: MMA ‘]

[ Ministry of Externa Relations ‘] [ Ministry of Mines and Energy ‘] [ ‘]

CDM 6 No Objection
L etter 1 2003 9 11

“Good condition”

2003 CDM

(@
()
(©
@
(e)

62003 10 1
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ANEEL

3,851IMW
UNICA
UNICA
UNICA 21kgf/ent
80kgf/cnt 480
340kg
12kWhit
3
315TWh 10
7,700MW
Copersucar
1
16,000MW 2002
1

1
1
1
1 120kWh
32.4TWh
1999
280kg 1
72.5TWh
14
280kg 390kg

15

530kg
12kWh

2002

4,500

32MW

250kWh



1-7

Tolmasguim & Neto 2002

kWh/t US$/kW MW MW
2001 2005 2010 2001 2005 2010
10-20 - 1,040 1,127 1,214 1,493 1,618 1,742
14-44 222-667 3121 3,381 3,641 4,480 4,853 5,227
CEST 80-100| 1,450-1650| 5964| 6461 6,958| 9,951| 10,780 11,610
200 950-1,150| 12,344| 13,373| 14,402| 18,264| 19,786| 21,309
150 5,000
600GWh
1
CDM
1 CO2 CO,
7
(1 1-10
1-8
UNICA( )
- PDD John Snow do Brasil
— PDD
] UNDP
DOE
— Validation

72003 10 1
16




15 PDD UNICA

UNICA

CDM
UNICA
John Snow do Brasil
JSB
UNICA
UNDP JBIC
JSB
CDM
UNICA JSB
UNDP
JBIC
JSB
CDM COP10
PDD
PDD PDD
UNICA
Validation PDD DOE AE
JOA
PDD

17




2004

2005

v

PDD

Validation
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4 x 1.5 MW 2 x 15 MW + 8 MW 23.7 MW
104,299 MWh

19



project location

Map of Brazil, and location of Project
Map Government of Brazil

AURIFLAMA RIEEIRAD FRETO

ARACATUBA SP-
D simcui SCHIFAGIO

EERTACTINH
Bl PEMAPOLIE
LINE

TAQUARITIMGA,

PRESIDENTE PRUPNTE
CAFELANDIARBALRL

O

MARTINGPOLIE LMERA

CAMPIHLS
TRLBATE

SA0 PAULD

REGISTRD

Map of Sao Paulo State, and location of project
(Map: Municipality of Aracatuba)



tCO2/MWh
622,997t-CO2

100

104,299 MWh
10

21

AMO0015

CDM

GHG

0.604



BNDES

GHG

AMO0015
(operating margin)

Vde do Rosario (VRBC)
2

280

AMO0015

ACMO0002
(build margin)
[EA



Vde do Rosario
PPA

t-CO2/MWh
Margin)

0.569 t-CO2/MWh
0.604 t-CO2/MWh

UNICA

CDM

CDM

la.

(No-option)

23

CPFL

0.639
(Combined
Vdedo Rosario

CO2

GHG

equipment failure



(Sdf-sufficiency)

1b.
a
C.
CER
CER
CER
2.
10
4.4
a

IRR
20

IRR
9.6 CER
IRR 10.6
CER IRR

24

2.7

15SMW

12 reais / tCO2

10

CER

IRR



52

CER

Energia Eelectrica do Brasil
MW 2002

1995 2003
30 17
3
Atlas
3,851
1,540 MW
123 MW 8

25



Vde do Rosario

2001

5. CDM

CER

Real
CER

CDM

26

Catanduva

CDM

CDM

138 kV

additional



AMO0015

100-8141
EPj
EPj
i
TJ
20.2t-C/TJ

2-3-6

GHG (CO2

GHG

FFi x NCVi x COEFi

GHG

(GJ/

741 t-CO2/TJ

)

FFit NCVi

t

GHG

27

NCVi

COEFi

CO

i-CO2/
GHG
42.96TJtoe COEFi



GHG

Eblt — EGyt * CEFbIt

Eblt EGyt CEFbl t
GHG CO2
BCt BC2004 t
2003-4 CEFbl
0.604 t-CO2MWh

EGy 237MW * 4400 = 104,299MW
GHG
104,299 MW  * 0.604 t-CO2/IMW 62,997 t-CO2/

62,997 t-CO2/ —0=62,997 t-CO2/

AMO015

28






ID (m)

(c)

(e)
1.EGi MWh m 100%
2. FFit / 100%
3. NCVi GJ/ c 100%
4. CcOo2
COEFi co2 tC02 / GJ c 100%




QC QA

QA/QC

3,4

Relatorio Ambiental Preliminar: RAP
RESOLUCAO SMA 42/94 DE 29-12-%4 RAP
DEPRN
Companhia de Tecnologia de Saneamento Ambiental (CETESB)
(EIA)
Vae do Rosario RAP

RAP




5,400 21.6 30
BNDES %
IRR DSCR
10yr 20yr
without CER 2.7% 9.6% 153
with CER 4.4% 10.6% 1.62

DSCR Debt-Service Coverage Ratio

CDM
CDM

Vale do Rosario 62kgf
70kgf

2005 2
MOU

42kgf
Haidergarh

32



100kgf CDM

CDM
Cuyamapa
CDM
CDM Manual for Submitting a CDM

Project to the Interministerial Commission on Global Climate Change
1. PDD
2. Validation report
3. NG

@] public prosecution office
4.
5.
6. DOE DOE

3



Validation

2005 1 PDD

AMO0015
AMO015

DOE



AMO0015

AMO0015 spatial extent
Digpatch Data anaysis IEA CGo,
0.604t-CO,/MWh
PDD
DOE ex post
Ex ante CO,
AMO0015 ACMO0002
adjusted operating margin 3 ex ante
PDD 2005 2 Vaidation
A 1
operating margin IEA 0.719 t-CO,/MWh
t-CO,/MWh build margin combined margin ~ 0.453t-CO,/MWh

104,299MWhx 0.453t-CO./MWh  47,247t-CO,/yr

Simple

0.338

Simple adjusted operating

margin
DNA Dispatch data
CO,
Simple adjusted operating margin



42 420

100 500 CDM
60 80 21 330
CDM
PDD
Vadlidation Japan Greenhouse Gas Reduction Fund
2003 9 1.1 1 Annex Il
PDD
x%
PDD
PDD 2005 2

PDD CDM PDD C

CDM

36



PDD
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AMO0015



CDM
Resolution # 1 of September 11, 2003
The Interministerial Commission on Global Climate Change, created by Decree of

July 7, 1999, in the exercise of its powers under Article 3, paragraphs Ill and 1V,



CDM Manual for Submitting a CDM Project to the Inter

ministerial Commission on Global Climate Change



