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BRAZILIAN ENERGY MATRIX
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PETROLEUM & NATURAL GAS IN BRAZIL

petroleum

» Proven Reserves = 10,6 billion barrels
» Production (oct 2004) = 1,53 million barrels /day

» Consumption (oct 2004) = 1,71 million barrels /day
» Production Target (2005) = 1,62 million barrels /day
» Relation Reserve/Production - R/P = 18 years

Sediment Basins:

6,4 million km?2

natural gas

/\

Concession Area = 140 000 Km?2
(40 companies)

\/

» Proven Reserves : 245,3 billion m3 (8,4 tcf)

» National Natural Gas Production: 46,3 million m3/day

» Comercialized Natural Gas: 41,4 million m3/day

»> Imports: 21,9 million m3/day




BRAZILIAN ENERGY MATRIX

mHidro - 72.678 MW i 7%
6%

Gas - 6.362 MW

B Petro - 5.845 MW

1 Coal - 1.461 MW

" Nuclear - 2007 MW
mBiomass - 2.448 MW

mWind - 22 MW 4.2%

Imports - 2.500 MW Total~93:322-MkD,89
1 Sugarcane Bagasse
Source : MME .
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Alcohol in Energy Supply — Transports
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Alcohol Industry in Brazil - 2005

 Biggest sugar cane producer = 13,3 million acres

» Harvested area (Ethanol) = ~ 6,7 million acres

» Biggest Ethanol Producer = 14,6 million m3

» Biggest Ethanol Consumer = 12,2 million m3

» Ethanol Exports (2004) = 2,38 million m3

» Production Capacity for Ethanol Production = 17 million m3
e Exbdr_ts Infraestructure - 2004 = 3,67 million m3



e Sugarcane production (estimate) = 18,5 million acres
* Ethanol production (estimate) = 25 million m3
» Exports Infraestructure (2007) = 5,35 million m3

_* Ethanol exports (estimate) = 5,0 million m3
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Biodiesel in Energy Supply — Transports

2004

Natural Gas Ethanol
2.2% 5,3%

Gasoline (*)
35,6%

2

ETHANOL
8,9%

BIODIESEL
2ab5%=11a28%

Diesel
56,8%

(*) All gasoline commercialized in Brazil has 25% of ethanol.
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F}:@:
‘ B2 Retail Availability

L:Lid BR Base Ready for Biodiesel
‘ Biodiesel Producer

Soybean — Castor-Bean-
Cotton-Seed

Soybean - Cotton-Seed

Sun-flower

BIODIESEL: THE NEW FUEL FROM BRAZIL

Babassu — Castor-Bean
Palm — Cotton-Seed

Belém
North = : Sao Luis %
éu o
{ ‘wc::: Northeast
'O Floriano
Middle-West
é’;uia’oé lﬁ‘ Salvador
.O dJequié
Dom Aq.uino

Céassia, lguatama e Southeast
Barbacena.

s

Campinas

Soybean - Cotton-Seed
Sun-flower

Rolandia

South



e
JL_ .. H2 as a complement to the already renewable Brazilian energy matrix

exercise

Alcohol
NG Hydrated

Biodiesel 8100

Pure Diesel Oil

Diesel Blends
(B2, B5, B20, Bn)




ENERGETIC HYDROGEN USE IN BRAZIL

\

OBJECTIVE

To plan and develop the actions that may lead to the Hydrogen use by
2020 as a complement to the already renewable Brazilian energy matrix.

PERMANENT ACTIVITY

COURSES OF ACTION FOR THE DRAW OF BRAZILIAN
POLICY: THE USE OF HYDROGEN ENERGY VECTOR

TODAY STAGE

BRAZILIAN HYDROGEN ROUD MAP — BETA VERSION



t RGY MATRIX: POLICY AND COURSES OF ACTION

* SOCIAL INCLUSION

* ENVIRONMENT CONCERN

* FOSSIL S REDUCTION - MAJOR USE OF RENEWABLE FUELS
* TECHNOLOGICAL BASIS STRENGTHTEN

* NATIONAL GOODS AND SERVICES INDUSTRY DEVELOPMENT




ZILIAN HYDROGEN ECONOMY DEVELOPMENT

Phase #1: The roadmap construction - beta version - 2004 a 2005;
The establishment of global milestones

Phase #2: The organization and development of estructural projects
2005 a 2006

Global milestones/ Goals description

Phase # 3: Roadmap revision — Version | - 2005 / 2006 / 2007,

Phase # 4: Making of the Govermental Program for Production and
Use of Hydrogen in Brazil — 2007;

Phase # 5: The implementation of activities towards the establishment
of an hydrogen economy in Brazil — 2007 a 2025.



PHASE #1.:

THE ROADMAP CONSTRUCTION - 2004 a 2005

MCT

Ministry of
Science and
Technology

MME

Ministry of Mines

and Energy

<§OORDINATION

T

MME UNICAMP

1 2

CENPES
3 4

LACTEC

5

NMETRO
6 Y/

I —

Ministry of Mines
and Energy

Internet
Public consultation

Jan 31st — Mar 2nd 2005

PRESENTATION OF

THE ROADMAP
Beta Version

March 22th, 2005

\EXECUTION

<ZE)NSOLIDATION
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1 — Basis for the
Development of a
Hydrogen Market

2 — Production of Hydrogen

3 — Logistics: Storage,
Transport and Distribution

4 — Conversion Systems

5 — Aplications: Hydrogen
as na Energy Vector

6 — Technological and
Human Resources
Development

7 — Metrology,
Standardization,
Conformity Evaluation,
Regulation and
Fiscalization

PHASE #1: THE ROADMAP CONSTRUCTION - 2004 a 2005

» The ETHANOL is the main source of
hydrogen production in Brazil,
considering the Brazilian expertise on
technologies of sugarcane growing,
production of alcohol fuel, distribution
and its uses.

J

» The ethanol reform to hydrogen and
its direct use on fuel cell DEFC type —
Direct Ethanol Fuel Cell — are presented
as technologies that must be developed
with highest priority.




1 — Basis for the
Development of a
Hydrogen Market

2 — Production of Hydrogen

3 — Logistics: Storage,
Transport and Distribution

4 — Conversion Systems

5 — Aplications: Hydrogen
as na Energy Vector

6 — Technological and
Human Resources
Development

7 — Metrology,
Standardization,
Conformity Evaluation,
Regulation and
Fiscalization

J

PHASE #1: THE ROADMAP CONSTRUCTION - 2004 a 2005

» Water electrolysis will be highly spread in
hydrogen production since more than 70% of
installed capacity of electric generation
comes from hydroelectricity.

N\~

» In order to make the ELECTROLYTIC
HYDROGEN competitive, a strong effort on
developing systems of conventional and
advanced electrolysis is necessary.




PHASE #1: THE ROADMAP CONSTRUCTION - 2004 a 2005

e

1 — Basis for the
Development of a
Hydrogen Market

2 — Production of Hydrogen » NATURAL GAS will be the mostly used
3 —Logistics: Storage, source in the first 15 years of hydrogen
Transport and Distribution _

4 — Conversion Systems pI‘OdUCtIOI’].

5 — Aplications: Hydrogen

as na Energy Vector

6 — Technological and

Human Resources . . . .
Development » Brazil will be dedicated to optimize the
7 — Metrology, systems that deals with natural gas
Standardization, reform to accelerate its position on
Conformity Evaluation,

Regulation and hydrogen market.

Fiscalization

J



PHASE #1: THE ROADMAP CONSTRUCTION - 2004 a 2005

1 - Basis for the

Development of a - . :
Hydrogen Market » Biomass, biogas and ethanol will put

2 — Production of Hydrogen Brazil in a condition of the biggest

3 - Logistics: Storage, producer of renewable hydrogen.
Transport and Distribution

4 — Conversion Systems

5 — Aplications: Hydrogen
as na Energy Vector

6 — Technological and
Human Resources

Development » Brazil must seek world leadership on
7 — Metrology, technologies of renewable hydrogen
Standardization, production

Conformity Evaluation,
Regulation and
Fiscalization



1 — Basis for the
Development of a
Hydrogen Market

2 — Production of Hydrogen

3 — Logistics: Storage,
Transport and Distribution

4 — Conversion Systems

5 — Aplications: Hydrogen
as na Energy Vector

6 — Technological and
Human Resources
Development

7 — Metrology,
Standardization,
Conformity Evaluation,
Regulation and
Fiscalization

PHASE #1: THE ROADMAP CONSTRUCTION - 2004 a 2005

» The REGULATION will be oriented with
a market priority in order to create an
adequate environment for business in the
hydrogen chain supply.

J

» It Is necessary to plan the role of
NATIONAL GOODS AND SERVICES
INDUSTRY  giving the necessary
Instruments In order to make it
competitive in a global basis.




PHASE #1: THE ROADMAP CONSTRUCTION - 2004 a 2005

e

1 - Basis for the » Brazil will multiply the organization of
Development of a

Hydrogen Market TECHNOLOGICAL AND MULTILEVELD
2 - Production of Hydrogen PROGRAMS given the natural vocation
3 - Logistics: Storage, on hydrogen production and utilization.
Transport and Distribution

4 — Conversion Systems
5 — Aplications: Hydrogen
as na Energy Vector

6 — Technological and

Human Resources > BraZ” WI” Seek STRATEGIC
Development PARTNERSHIPS with countries that
o detain solid technological and industrial
gonf?r?ﬂty Evdaluation, basis In order to antecipate the
egulation an .

FisgcJ:aIization production of hydrogen from the

/ ethanol, mainly.




1 — Basis for the
Development of a
Hydrogen Market

2 — Production of Hydrogen

3 — Logistics: Storage,
Transport and Distribution

4 — Conversion Systems

5 — Aplications: Hydrogen
as na Energy Vector

6 — Technological and
Human Resources
Development

7 — Metrology,
Standardization,
Conformity Evaluation,
Regulation and
Fiscalization

J

PHASE #1: THE ROADMAP CONSTRUCTION - 2004 a 2005

» The DISTRIBUTED GENERATION and
reaching isolated communities are market
niches to be explored in priority.

N\~

» Among vehicles applications, those
directed to HEAVY VEHICLES for cargo and
urban passenger transport stands as priority
as weel.




\ PHASE #1: PRIORITIES
\/

= Priority “A”: Ethanol Reform - 2020
= Priority “B”: Water Electrolysis - 2015
= Priority “C”: Natural Gas Reform - 2010

= Priority “D": BIOMASS Gasification and ALTERNATIVE
PROCESSES - 2025



PHASE 1: ETHANOL MILESTONES (@)

@ HYDROG :;IQEI'HANOL PRODUCTION ACTIVITY

Catalysts: Year of 2010
Reactors up to 10 kW: Year of 2012
Reactors from 10 to 50 kW: Year of 2015

Reactors from 50 to 500 kW: Year of 2020

@ HYDROGEN / ETHANOL LOGISTIC INFRAESTRUCTURE ACTIVITY
Pipe Gas construction for Hydrogen transport: Year of 2015

Storage in Pressure Vessels: Year of 2010

Storage in Solid Structures: Year of 2015

Storage in Large Quantities: Year of 2020

Distribution in Gas Stations: Year of 2010




PHASE 1: ETHANOL MILESTONES

(® CONVERSIO

SYSTEMS OF HYDROGEN / ETHANOL ACTIVITY

Polymer Membrane Cells from 5 kW: Year of 2005

Polymer Membrane Cells 200 kW and Solid Oxide Cells 10 kW : Year of 2010

Polymer Membrane Cells 250 kW and Solid Oxide Cells 50 kW : Year of 2015

Direct Ethanol Cells and Solid Oxide Cells of 500 kW : Year of 2020

Energy Generation from Hydrogen Combustion — 5 kW: 2005

Energy Generation from Hydrogen Combustion — 50 kW: 2010

@ HYDROGEN / ETHANOL APPLICATIONS ACTIVITY

Stationary Generation with Polymer Membrane Cells of 10 kW: Year of 2015

Cargo and Urban Passenger Transport: Year of 2020




PHASE 1: ETHANOL MILESTONES (@)

SUBPROGRAM ETHANCL: ETHANOL's REFORMING (Beta Version)

d o Momeda Allvidate Curagao I"I'l:li: Terming 2004 | 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
1 4st STAGE - DEVELOPMENT OF THE ROADMAP FOR 4 meses | 1/11/04| 18/2/05

STRUCTURING THE HYDROGEN ECONOMY IN ERAZIL
2 2nd STAGE - ESTABLISHMENT OF THE PROJECTS 20 meses | 1/4/05] 12/10/06 ||y

PORTFOLIO - DEVELOPMENT OF THE ACTION PLAN

FOR ETHANOL SUBPROGRAM
3 3rd STAGE - ROAD MAP REVISION - VERSION | dmeses | 9/11/06| 28/2/07

[ |

3 4th STAGE - PREPARATION FOR LAUNCH OF Imeses | 1107 23/3/07

GOVERNMENTAL PROGRAM FOR HYDROGEN ]

40

41

43

PRODUCTION AND USE IN BRAZIL

5th STAGE - DEVELOPMENT, IMPLANTATION AND
ACOMPLISHMENT OF HYDROGEN COMERCIAL USE
AND PRODUCTION FROM ETHANOL (details in the
folowing spread sheet)

Global Milestones

Activity: Hydrogen Production / Ethanol

Catalysts

Reactors for 10 KW

Projeta; H2 - ETANOL Cronograma oas Atividaces 14 | apvaace ([N
Diaka: 137308

Resumo [ cjvidace ()




PHASE 1: ETHANOL MILESTONES (@)

SUBPROGRAM ETHANOL: ETHANOL's REFORMING (Beta Version)

d | Mome da Allvidaoe _ Cragan Inicio Termning 2004 2005 2006 2007 2006 2009 2010 2011 2012 2013 214 2015 2016 2017 2018 2019 2020

42 Feactors for 10 to 50 KW

4 Reactors for 50 to 500 kKW

45 Activity: Logistic Infrastructure for Hydrogen /
Ethanol

47 - Transportation

43 Storage

43 Pressurizad Vessels

| Solid Structures

&l Storage in Huge Amounts

2 Distribution

Daka; 187305

Projet; H2 - ETANOL Cronograma oas Attvdaoes 14 | apaaze [ resor- \P—n e )




PHASE 1: ETHANOL MILESTONES (@)

SUBPROGRAM ETHANOL: ETHANOL's REFORMING (Beta Version)

d  Nomeda Atlvidaoe Curacan Inicio Terming 2004 2005 2005 2007 2006 2009 2010 3011 3012 2043 2014 2015 2016 2017 2013 2019 2020
3 Hydrogen Fueling Stations
®
= Activity: Conversion Systems
= Proton Exchange Membrane Fuel Call - 5 kW
®
e Proton Exchange Membrane Fusl Cell of 200 KW
and Solid Oxide Fuel Cell of 10 kW ®
a7 Proton Exchange Membrane Fugl Cell of 250 kW
and Solid Oxide Fuel Cell of 50 kKW
= Solid Oxide Fuel Cell of 500 kKW and Direct Ethanol
Fusl Cell )
= Energy Generation from Hydrogen Combustion - 5
k-lllﬂ\'l @
&l Energy Generation from Hydrogen Combustion - 50
k.llﬂ\ll @
&1 Activity: Aplications

Projetor H2 - ETAMNOL Cronograma oas Atlvidadsas 14
Daka: 1873103

ridzde [ ey (———— auvusde@




PHASE 1: ETHANOL MILESTONES (@)

SUBPROGRAM ETHANOL: ETHANOL's REFORMING (Beta Version)

d - Momeda Allvidade ) } Duragdo Inicio Terming 2004 2005 2006 2007 2008 2009 2010 2011 3012 2013 2014 2015 2016 2017 2018 2019 2020
&2 Stationary Generation by means of Ethanol and
Polymeric Fuel Cells until 10 KW *®
B3 Buses and Heawvy Duty Transportation
Frojeta: H2 - ETANCL Cronograma oas Afivdaces 4 | apaosoe [ reore ™— g0 ®
Data; 1873408




PHASE #2: The organization and development of estructural
projects - 2005 to 2006
— (@

MILESTONES

\ INTERMEDIATE GOALS

» QOrganization of Action Plans:

= |t will contain: goals, schedules, strategies and responsibilities;

=t will be organized considering the established global
milestones.

» Divided in 4 Subprograms:
= Ethanol Subprogram;
= Water Subprogram;
» Natural Gas Subprogram;

= BIOMASS and ALTERNATIVE PROCESSES.



PHASE #2: The organization and development of estructural
projects - 2005 to 2006

PHASE #2: The organization and development of estructural projects

Technological Development \
Assembling of Pilot Plants
Market Mapping and Quantification

Goods and Services Industry Development

= The Development of Systems of Hydrogen Prodution D EC I S I O N

= The Development of Infraestructure for Comercializaation POI NTS

= The Development of Systems of Energy Conversion
Establishment of a Regulatory Legislation

Constitution of Lines of Credit

Taxation and Price Formation )

Environment Studies




Phase #2: Structuring Projects — Technological Development

}FRQC'.“:'RING RO EQT #1 — EXISTING HYDROGEN KNOWLEDGE / ETHANOL

Consolidation~sf_gchieved results on hydrogen production from ethanol in Brazil, as well as of
institutions working on it and projects on the way, developed by Brazilian Universities, fuel cell and
other companies.

Terms for Action Plans development: 5 months

Period: May/ 05 to September/ 05

STRUCTURING PROJECT #2 — HYDROGEN TECHNOLOGY NETWORKS / ETHANOL

Structuring of Research, Development and Technology Support Networks for creation and
consolidation of Knowledge Basis in Brazil, considering the search for strategic partnerships,
including foreign countries, based on the hydrogen production from ethanol reforming.

Terms for Action Plans development: 9 months

Period: July/ 05 to March/ 06




Phase #2: Structuring Projects — Technological Development

STRMNG RROJECT #3 — R&D PROJECT PORTFOLIO FOR HYDROGEN PRODUCTION
SYSTEMS FRO ANOL

Research projects portfolio formatting for development of hydrogen production from ethanol.
Projects will focus on the development of reformers, catalysts, materials, purification elements and
others.

Terms for Action Plans development: 9 months

Period: July/ 05 to March/ 06

STRUCTURING PROJECT #4 - PROJECT PORTFOLIO FOR HYDROGEN
TRANSPORTATION INFRASTRUCTURE / ETHANOL

Research projects portfolio formatting for development of hydrogen transportation from ethanol.
Projects will focus on the development of pipelines and other technologies for hydrogen
transportation / Ethanol.

Terms for Action Plans development: 9 months

Period: July/ 05 to March/ 06




Phase #2: Structuring Projects — Technological Development

"STRUCTZRING |I/RUISCT #5 — PROJECT PORTFOLIO FOR HYDROGEN STORAGE
INFRASTRUCTURE / ETHANOL

Research projects portfolio formatting for development of storage of the hydrogen from ethanol.
Projects will focus on the development of storage systems based on pressurized vessels, solid
structures and other technologies for hydrogen storage / Ethanol.

Terms for Action Plans development: 9 months

Period: July/ 05 to March/ 06

STRUCTURING PROJECT #6 — PROJECT PORTFOLIO FOR HYDROGEN DISTRIBUTION
INFRASTRUCTURE / ETHANOL

Research projects portfolio formatting for development of supply chain for hydrogen obtained from
ethanol, focusing distribution area. Projects will focus on the development of systems for hydrogen
distribution / Ethanol.

Terms for Action Plans development: 9 months

Period: July/ 05 to March/ 06




Phase #2: Structuring Projects — Technological Development

STRUCTURING PROJECT #7 — R&D PROJECT PORTFOLIO FOR FUEL CELLS BASED ON
HYDROGEN FROM ETHANOL - PROCaC

Research projects portfolio formatting for development of supply chain for hydrogen from ethanol,
focusing on conversion systems. Projects will focus on the development of Polymer Membrane Cells,
Direct Ethanol Cells and Solid Oxide Cells, as well as internal combustion engines fueled with pure
hydrogen and hydrogen/natural gas mixture.

Terms for Action Plans development: 9 months

Period: July/ 05 to March/ 06




Phase #2: Structuring Projects — Assembling Pilot Plants

Assembling Pilot Plants

\%URWG "RIDJECT #8 — DEMONSTRATION PILOTS FOR PROCESSES AND
EQU =NTS OP TIMIZATION

Definitionhﬁ*ﬂéﬁstration projects portfolio to be built during next years, focusing on
processes, equipments and components optimization for hydrogen economy to make effective the
Ethanol based Hydrogen Economy in Brazil.

Terms for Action Plans development: 9 months

Period: August/ 05 to April/ 06

Market Mapping and Quantification

STRUCTURING PROJECT #9 — IDENTIFICATION AND QUANTIFICATION OF POTENCIAL
HYDROGEN USE MARKETS / ETHANOL

Identification of Hydrogen / Ethanol application market niches, based on the installed ethanol
production and distribution infrastructure, on potential consumers demand and on technology and
energy estimated costs.

Terms for Action Plans development: 9 months

Period: August/ 05 to April/ 05




Phase #2: Structuring Projects — Industry Development

TROCTURING RI'O [EQT #10 - HUMAN RESOURCES

Creation rojedts that will develop human resources at technical, undergraduate and graduate
levels to fulfill re :n'rém/ents of the ethanol produced hydrogen supply chain. Production, logistics,
conversion systems and utilization areas will be taken into account.

Terms for Action Plans development: 11 months

Period: August/ 05 to June/ 06

STRUCTURING PROJECT #11 — CREATION OF INDUSTRIAL BASIS FOR HYDROGEN
CHAIN / ETHANOL

Formatting projects for the creation of high technology industrial basis, considering, among other
alternatives, the incubation of companies as well as the creation of strategic partnerships with
foreign companies which would be interested to start activities related to ethanol produced
hydrogen industry.

Terms for Action Plans development: 11 months

Period: August/ 05 to June/ 06




ase #2: The organization and development of structuring projects

HUCTURING FROJECT #12 — SYSTEMS OF CONVERSION FROM ETHANOL TO
HYD >N IN QOMMZ=RCIAL SCALE

To structure the pro]ﬁ for development and assembling of ethanol reformers for hydrogen
production, with emphasys on developing catalysts for reforming, on materials for reactors
construction and for elements of hydrogen purifying.

Terms for Action Plans development: 11 months

Period: August/ 05 to June/ 06

STRUCTURING PROJECT #13 — LOGISTICS INFRAESTRUCTURE FOR HYDROGEN /
ETHANOL: STORAGE, TRANSPORT AND DISTRIBUTION

To structure the projects for development and implementation of transport infraestructure for the
hydrogen from the ethanol reform, with emphasys on vessels and cylinder pressure installed on
heavy trucks, pipe gas hydrogen dedicated as well as shared with natural gas and hydrogen

Terms for Action Plans development: 11 months

Period: August/ 05 to June/ 06




Phase #2: Structuring Projects — Goods and Service Industry

STRUCTURING PROJECT #14 — PRODUCTION OF FUEL CELLS ON COMMERCIAL SCALE

To structure the projects for development of fuel cells on commercial scale, with emphasys mainly
on Polymer Membrane Cells, Direct Ethanol Cells and Solid Oxide Cells.

Terms for Action Plans development: 11 months

Period: August/ 05 to June/ 06

STRUCTURING PROJECT #15 — PRODUCTION OF INTERNAL COMBUSTION ENGINES ON
COMMERCIAL SCALE

To structure the projects for development of internal combustion engines on commercial scale, to
consume pure hydrogen or a hydrogen blend with natural gas.

Terms for Action Plans development: 11 months

Period: August/ 05 to June/ 06




Phase #2: Structuring Projects — Regulatory Legislation

HUCTURING P ROJEQT #16 — ESTABLISHMENT OF A REGULATORY LEGISLATION ON
HYD >N/ ETHANCG. |SUPPLY CHAIN

To structummj’e@or preparing a legal basis and/ or legal reform towards regulation of the
supply chain of hydrogen produced from ethanol reform, in order to permit commercialization, the
use and quality control of hydrogen for energetic purposes and its blends with natural gas in
different proportions.

Terms for Action Plans development: 7 months

Period: May/ 05 to November/ 05

STRUCTURING PROJECT #17 — ESTABLISHMENT OF STANDARDS AND PATERNS ON
HYDROGEN / ETHANOL SUPPLY CHAIN

To structure the projects for preparing the rules for implementing a quality control net capable of
ensuring to consumers safety and quality in all supply chain of hydrogen produced from ethanol
reform for energetic purposes.

Terms for Action Plans development: 7 months

Period: May/ 05 to November/ 05




Phase #2: Structuring Projects — Credit Lines

STRUCTURING PROJECT #18 — EVALUATION OF PROGRAMS AND EXISTING FUNDS

To structure the projects for evaluating programs and existing funds with emphasys on detailing
the official credit programs of the Federal Government, on identifying barriers for the traditional
credit programs and on detailing hedge funds for covering financial risks.

Terms for Action Plans development: 9 months

Period: May/ 05 to January/ 06

STRUCTURING PROJECT #19 — CREATING CREDIT LINES

To structure the projects for studying financing models focused on evaluating possibilities of
connecting the credit lines of the different phases of supply chain, identifying new partners and
identifying the major problems regarding credit access according to the chain steps.

Terms for Action Plans development: 6 months

Period: May/ 05 to October/ 05




Phase #2: Structuring Projects — Taxation and Price Definition

STRUCTURING PROJECT #20 — DEFINITION OF TAXATION MODEL FOR THE HYDROGEN /
ETHANOL SUPPLY CHAIN

To structure the projects for defining the taxation policy for the commercialization of the hydrogen
produced from the ethanol reform for energetic purposes in Brazil.

Terms for Action Plans development: 12 months

Period: May/ 05 to April/ 06

STRUCTURING PROJECT #21 — DEFINITION OF PRICE DEFINITION POLICY FOR THE
HYDROGEN / ETHANOL SUPPLY CHAIN

To structure the projects for simmulating price definition for the commercialization of the hydrogen
produced from the ethanol reform for energetic purposes in Brazil, with the aim to evaluating the
impact of decisions already made.

Terms for Action Plans development: 12 months

Period: May/ 05 to April/ 06




Phase #2: Structuring Projects — Environment

STRUCTURING PROJECT #22 — ENVIRONMENTAL STUDIES FOR THE HYDROGEN /
ETHANOL SUPPLY CHAIN

To structure the projects to accomplish environmental research related to each step of the
hydrogen supply chain with emphasys on the evaluation of environmental benefits and emission
studies.

Terms for Action Plans development: 10 months

Period: May/ 05 to February/ 06




ETHANOL SUBPROGRAM — PROJECTS PORTFOLIO

SUBPROGRAM ETHAMOL: ETHANOL's REFORMING (Beta Version)

d - Mome da Allvidage Curagao Inicio Terminz 2005 006
_ — Mow  Dez Jan Few Mar  Abr Mako | Jun Jul | Age | Set | Out | Now  Dez | Jan
1 1st STAGE - DEVELOPMENT OF THE ROADMAP FOR 4 meses | 11104 18/2/05
STRUCTURING THE HYDROGEN ECONOMY IN BRAZIL
2 2nd STAGE - ESTABLISHMENT OF THE PROJECTS 20 meses| 1/4/05| 12/10/06 T —
PORTFOLIO - DEVELOPMENT OF THE ACTION PLAN
FOR ETHANOL SUBPROGRAM
3 Assessment of Project Proposals by Executive 1 mes 1/4/05( 28/4/05
Committee [
= Assessment of Project Progress by the Executive 1 més 1M12/05| 2812705
Commmittes [ |
3 Assessment of Project Action Plans by the Executive 1 mes 15/9/06( 12M110/06
Committee
& PROJECT PORTFOLIO - SUBJECT AREAS
7 AREA: Technological Development - Hydrogen / 11 meses| 2/5/05] 3/3/06 I —
Ethanol
3 Project N° 1 - Existing Hydrogen Knowledge in Brazil/ | 5 meses 2506 16/9/05
Ethanol I
E Project N° 2 - Hydrogen Technology Netwaorks f A meses 4/7i0a( 18M11/05
Ethanol I
Projeta: H2 - ETANCL Cronograma cas Atvidaces 14 | apviozae [N r=sve Pp—_—n e

Diaka: 1873405




ETHANOL SUBPROGRAM — PROJECTS PORTFOLIO

SUBPROGRAM ETHANOL: ETHANOL's REFORMING (Beta Version)

d  Nome da Atlvidaoe

Curagac

Inicia

Temning 2008

Z00E:

Mow  Dez  Jan | Fev | Mar  Abr  Malo | Jun Jul | Age | St | Qut | Now | Dez | Jan

1 Project N° 3 - R&D Project Partfolio for Hydrogen 8 meses | 27605 308

Production Systems from Ethanal
1 Froject N° 4 - Project Porifolio for Hydrogen 89 meses | 27605 A3/08

Transportation Infrastructure / Ethanol ]
E Project N® 5 - Project Portfolio for Hydrogen Storage 9 meses | 27/6/05 33086

Infrastructure / Ethanol .
13 Project N° 6 - R&D Project Partfolio for Hydrogen 8 meses | 27605 308

Transportation Infrastructure [ Ethanol ]
1= Froject N° 7 - R&D Project Paorifolio for Fuel Cells based | 9 meses | 27605 A3/08

on Hydrogen from Ethanaol - PROCaC ]
57 AREA: Building of Demonstration Pilots - Hydrogen / | 9 meses | 1/8/05| 7/4/06 I —

Ethanol

18 Froject N° 8 - Demonstration Pilots for Processes and 89 meses 118105 714708

Equipments Optimization ]
7 AREA: Market Mapping and Quantification - Hydrogen | 9 meses | 1/8/05] 7/4/06 e —

! Ethanol

13 Froject N° 9 - ldeniification and Quantification of 8 meses 1/8/05 714708

Potential Hydrogen Use Markets / Ethanol ]
Projeto: H2 - ETAMNOL Cronograma das Allvidages 14 Afidade _ Besumo ﬁ Avalaches _

Daka; 1372108




ETHANOL SUBPROGRAM — PROJECTS PORTFOLIO

SUBPROGRAM ETHANOL: ETHANOL's REFORMING (Beta Version)

d  Name da Allvidade Duragan Inicio Teming 2005 200
Mow | Dez  Jan  Fey  Mar | Abr Mako | Jun Jul | Ago | Set | Out | Nov  Dezr | Jan
13 AREA: Development of Industry - Hydrogen / Ethanol |11 meses | 1/8/05| 2/6/06 P —
o Project N° 10 - Human Resources 11 meses | 1805  2/6/06
I

= Project N° 11 - Creation of Industrial Basis for Hydrogen | 11 meses | 1/8/05 216/06

Chain / Ethanol I
= Project N7 12 - Commercial Hydrogen to Ethanol 11 meses | 1/8/05 216/06

Conversion Systems |
4 Project N° 13 - Hydrogen Logistics Infrastruciure: 11 meses | 1/8/05 216/06

Transportation, Storage and Distribution / Ethanol I
2 Project N° 14 - Fuel Cell Production at Commercial 11 meses | 1/8/05 216/06

Scale I
5 Project N° 15 - Internal Combustion Engines Production | 11 meses | 1/8/05 216/06

at Commercial Scale ]
% AREA: Creation of Regualtory Enviromnment for 7T meses | 2/505( 11111/05 P

Hydrogen Utilization / Ethanol

o Project N° 16 - Regulatory Marks for Hydrogen Chain/ | 7 meses 2505 11M11/05

Ethanol ]
Projets: H2 - ETANOL Cronograma sz attedaces 14 | apiazde [N Fosvre A e— e N

Data: 1373105




ETHANOL SUBPROGRAM — PROJECTS PORTFOLIO

SUBPROGRAM ETHANOL: ETHANOL's REFORMING (Beta Version)

d  Name da Allvidade Curagan Inicio Teming 2005 2006
Mow  Dez  Jan Abr | Mala | Jun Jul AJo el Cut Mow  Dez  Jan

e Projeto Estruturante N° 17 - Development of Codes and | 7 meses 21505 11M11/05

Standars for the hydrogen Chain f Ethanaol I
2 AREA: Funding - Hydrogen / Ethanol 9 meses | 2/505] 6/1/06 P
e Froject N° 18 - Assessment of Existing Funding 89 meses 2/5f05 6/1/08

Mechanisms I
# Project N7 19 - Funding Formatiing for Hydrogen Chain | 6 meses 21505 14M10/05

{ Ethanol I
2 AREA: Tax and Prices - Hydrogen / Ethanol 12 meses| 2/5/05 31/3/06 I —
33 Project N° 20 - Definition of Taxation Model for 12meses | 2505 317306

Hydrogen Chain / Ethanol |
= Froject N° 21 - Definition of Price Policy for Hydrogen 12 meses | 206 317306

Chain / Ethanol |
3 T AREA: Environment - Hydrogen / Ethanol 10 meses| 2/5/05| 3/2/06 T —
A Project N° 22 - Environmental Studies for the Hydrogen | 10 meses | 2/5/05 H208

Chain / Ethanol I
Projeta: H2 - ETANCL Cronograma cas Atvidaces 14 | apviazoe [N oo —.ciec [N

Daka: 187305




ETHANOL SUBPROGRAM — PROJECTS PORTFOLIO

SUBPROGRAM ETHANOL: ETHANOL's REFORMING (Beta Version)

d  Nome da Athvidaoe

* 3rd STAGE - ROAD MAP REVISION - VERSION |

Curagac

4 meses

Inicio

9/11/06

TeTinG Z00%
Mov | Dez | Jan | Fev | Mar
282107

ADr | Maio | Jun

Jul

Ao

et

St

How

Dez

2008
Jall

* 4th STAGE - PREPARATION FOR LAUNCH OF
GOVERNMENTAL PROGRAM FOR HYDROGEN
PRODUCTION AND USE IN BRAZIL

J meses

11107

2303007

* ' 5th STAGE - DEVELOPMENT, IMPLANTATION AND
ACOMPLISHMENT OF HYDROGEN COMERCIAL USE
AND PRODUCTION FROM ETHANCOL (details in the
folowing spread shest)

Projeta: H2 - ETANGL Cronograma oas Atividaces 14 | apvioace [
Data: 187305

Resumo I




HASE #3. Roadmap Revision — Version | - 2005 to 2007

T

» After the organization and development of
estructural projects and the organization of related
action plans, with the definition of intermediate
targets;

» This revision, as well as the others, will take place
during the next 20 years driven by the Brazilian reality,

considering challenges and opportunities.



Phase # 4. Making of the Govermental Program for Production and Use of

Hydrogen in Brazil — 2007

» This short period will consists on the

consolidation of all documents generated, its
communication among the government structure,
with the purpose of launching a interministerial
program entitled: “Production and Use of Hydrogen

In Brazil Program”



Phase # 4. Making of the Govermental Program for Production and Use of
Hydrogen in Brazil — 2007

IONAL PROGRAM LAUNCHING (12-06-2004)
Bfﬂ- IE'TEL 0 NOVO COMBUSTIVEL DO BRASIL

PROGRAMA NACIONAL DE PRODUCAD E USO DO BIODIESEL




Phase # 5: The implementation of activities towards the establishment of
ogen economy in Brazil — 2007 a 2025.

T

REALITY

Alcohol
NG Hydrated

Biodiesel (g100)

1

Pure Diesel Oil

Diesel Blends
(B2, B5, B20, Bn)




THE BRAZILIAN ROADMAP CONSTRUCTION

Operation
Mauricio Pereira Cantdo — LACTEC

Sub-coordination

Chapter 1 — Symone Christine Araujo - MME

Chapter 2 — Ennio Peres da Silva — UNICAMP

Chapter 3 — Maria Helena Troise Frank — CENPES

Chapter 4 — Paulo Emilio Valadao de Miranda — Coppe/UFRJ
Chapter 5 — Gilson Paulillo - LACTEC

Chapter 6 — Claudio Judice — MCT

Chapter 7 — Sérgio Pinheiro de Oliveira - INMETRO



	
	

