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Thank you Mr. Chairman.



We are going to talk on recent activities concerning hydrogen introduction in the Brazilian Energy Mix. These activities were done under Ministry of Mines and Energy Coordination



•• Ministry of Mines and EnergyMinistry of Mines and Energy
• Hydrogen Economy Program:

– Applications
– Market and commercialization
– Demand for R&D&D

•• Ministry of Science and TechnologyMinistry of Science and Technology
• Fuel Cell Program:Fuel Cell Program:

– Basic and applied R&D program
– Financial resources to support R&D&D
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Brazilian Government ActionsBrazilian Government Actions
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Presentation Notes
According to our presentation during last Steering Committee Meeting, at Beijing, the Brazilian Governemnt actions on hydrogen market and commercialization are led by the Ministry of Mines and Energy.



Research and development actions are coordinated by the Ministry of Science and Technology.



BRAZIL H2 ROADMAPBRAZIL H2 ROADMAP
MAIN OBJECTIVE CONCERNING HYDROGEN ECONOMY

DescriptionDescription

• Led by Ministry of Mines and Energy

• Activities 
– Permanent involvement of Ministry of Science and Technology

– Participation of national and foreign companies

– Universities and R&D Institutes (over 100 researchers from 
Brazil and abroad)

– National regulation agencies and metrology institutions

• First version available since January 2005

Presenter
Presentation Notes
Brazilian Hydrogen Roadmap advanced since last Steering Committee Meeting, in Beijing. The Ministry of Mines and Energy finalized and launched a version of the document this month.



We have a preliminary copy of this document. Soon it will be available on the internet and we expect comments and suggestions through the Roadmap home page or sending directly to the Ministry.



It is important to stress that the Brazilian Roadmap will subsidize the hydrogen policy of the Ministry.



Issues:

1 - Market development
2 - Hydrogen production
3 - Hydrogen logistics
4 - Conversion systems
5 - Applications
6 – R&D and Human Resources
7 – Codes and standards

Institutions:

- Ministry staff
- Universities
- Research Centers
- Energy Companies
- Gov. agencies

BRAZIL H2 ROADMAPBRAZIL H2 ROADMAP

Guidelines
MMEMME

1MMEMME 2 3UNICAMPUNICAMP CENPESCENPES
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Consolidation
MMEConsolidationConsolidation MME

National Workshop

Public Consultation
Internet

Public Consultation

National Workshop 10 Mar

31 January
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This is our Roadmap schedule, presented at Beijing and now updated.



On March 10th we are going to bring Brazilian institutions together to discuss the changes in the document.



After that we will have the basic document that will direct political actions for introduction of hydrogen in the energy mix.



BRAZIL H2 ROADMAPBRAZIL H2 ROADMAP

RoadmapRoadmap ChaptersChapters

• Introduction of hydrogen and fuel cells into the market

• Technology pathway for hydrogen production
– Focus on ethanol, hydropower and natural gas

• Logistics and infrastructure
– Storing, transportation and distribution infrastructure needs 

and actions

• Conversion Systems: fuel cells and H2 combustion
– Actions and needs for local technology development

Presenter
Presentation Notes
The Roadmap Chapters were organized according the general Hydrogen chain.



The roadmap is focused on market introduction and starts with the hydrogen production pathway, with emphasis on ethanol, hydropower and natural gas.



Then we devised actions for hydrogen logistics and infrastructure and for conversion systems technology.



BRAZIL H2 ROADMAPBRAZIL H2 ROADMAP

RoadmapRoadmap ChaptersChapters

• H2 application: 
– Distributed generation, H2 buses and heavy duty vehicles

– Isolated communities, by use of local energy resources

• Technology and Human Resources
– Strategy for collaboration between Universities/R&D Centers 

and fuel cell companies

– R&D funding requirements

• Metrology, codes, technical regulation and homologation
– Regulation as a tool for commercialization

– Brazil will develop its own standards

Presenter
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Hydrogen utilization is the following step. Brazil will focus on technology for distributed generation, buses and heavy duty vehicles. We will pay attention on isolated communities, a priority for Brazil.



Research and Development will be addressed, by means of R&D funding and strategies for partnership between Universities and Companies.



Brazil will also develop codes and standards for all the hydrogen technologies.



THE BRAZILIAN FUEL CELL PROGRAMTHE BRAZILIAN FUEL CELL PROGRAM

ProgramProgram DescriptionDescription

• Led and operated by Ministry of Science and Technology
• Launched August 2004
• US$ 2.6 million for R&D activities for FY 2005
• Main Activities:

– Ethanol reforming
– R&D Infrastructure
– Human resources
– R&D Networks

ONE OF THE PROGRAMS UNDER DEVELOPMENT

Presenter
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The Ministry of Science and Technology launched last August the Brazilian Fuel Cell R&D Program, after 2 years discussing with Universities, Research Centers and fuel cell and energy companies.



2.6 million dollars were located for activities on ethanol reforming, R&D infrastructure, human resources and training and for the creation of R&D networks into Brazil.



THE BRAZILIAN FUEL CELL PROGRAMTHE BRAZILIAN FUEL CELL PROGRAM

ProgramProgram ActivitiesActivities

• Ethanol reforming 
– Reformer for 5 kW PEMFC
– Target: local technology development
– Funding (2005): US$ 560,000

• Laboratory Infrastructure
– FC and H2 R&D resources
– 36 R&D groups, based in 20 Universities and R&D Centers
– Funding (2005): US$ 930,000

ONE OF THE PROGRAMS UNDER DEVELOPMENT

Presenter
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The program aims to develop local technology, putting as a target the development of a reformer for hydrogen production from ethanol, able to feed a 5 kW fuel cell power plant.



36 R&D groups, based in 20 Universities and research centers, will receive resources amounting almost 1 million dollars this year for R&D infrastructure.



THE BRAZILIAN FUEL CELL PROGRAMTHE BRAZILIAN FUEL CELL PROGRAM
ONE OF THE PROGRAMS UNDER DEVELOPMENT

ProgramProgram ActivitiesActivities

• Human Resources
– 34 MSc and 14 PhD
– Funding (2005-2008): US$ 740,000

• R&D Networks Creation
– PEMFC, SOFC, H2 production
– Funding (2005): US$ 370,000
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Other activities include the preparation of human resources, focusing fellowship for graduate students (34 master and 14 doctorate).



Three R&D networks were created among Brazilian institutions, focusing developmento of technology on polymer electrolyte fuel cells, solid oxide fuel cells and on hydrogen production.



H2 DEMONSTRATION PROJECTSH2 DEMONSTRATION PROJECTS
RESEARCH AND TECHNOLOGY ACTIVITIES

MainMain ActivitiesActivities

• Distributed Generation
– Utility funded projects on PEMFC and PAFC power plants

– NG and compressed H2 ; from 5 kW to 200 kW

• Urban Hydrogen Buses
– Partnership: MME, FINEP, GEF/UNDP, EMTU, Petrobras 

Technology: PEMFC, hydrogen from grid electrolysis

• Hydrogen Buses
– Partnership: FINEP, UFRJ/COPPE, LACTEC, Petrobras, Eletra, 

Caio Technology: hybrid bus (PEMFC+batteries); reformed NG
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We have also advanced in the demonstration projects. More distributed generation projects have started during 2004. Mainly funded by utilities, the DG projects focus on PEM and phosphoric acid fuel cells fed by natural gas and compressed commercial hydrogen.



Two urban buses projects are under way. The first and more advanced project is led by MME and will use electricity from electrical grid to produce hydrogen.



The second started December 2004 and will develop a hybrid PEM+ batteries bus, fed by hydrogen obtained from natural gas reformer.



H2 CONFERENCEH2 CONFERENCE
HYDROGEN OUTREACH

22ndnd WICaCWICaC
InternationalInternational FuelFuel CellsCells WorkshopWorkshop

• Held at Campinas, SP, on October 2004

• Participation:
– Brazilian MME and MCT, Universities and Companies

– USDOE / EERE

– R&D Institutions: Portugal, Denmark, US

– Canada Hydrogen Association

– Companies: Nuvera, Anuvu, QuestAir

Presenter
Presentation Notes
Organized by the UNICAMP Hydrogen Group, the 2nd WICAC (International Fuel Cells Workshop) had almost 200 attendees.



International institutions from US, Canada, Portugal and Denmark attended the workshop.



BRAZIL  HYDROGEN PRIORITYBRAZIL  HYDROGEN PRIORITY

ThankThank youyou
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