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ABSTRACT:
The Hydrogen is an energy vector free pollution ( carbon free) which may be produced from several primary energy sources, including the renewable, and it may be stored and used in order to generate electricity with a conversion of very high efficiency and with an answer time very fast, as fast as the electricity demand needs it.  

In the HYMAC project, the main innovative factor, talking in general terms, is the development of the first hydrogen energy plan in the Macaronesian archipelagos (Azores, Madeira and Canarias) which pretends the independence of the Carbon with the consequent reduction of CO2 and the self-sufficiency through a green fuel. This new economy will contribute to the generation of new industries, new employees and energy independence that do not exist so far.   
1. Introduction
The HYMAC Project is based on the implementation of an energy Plan in where the Hydrogen is the driving force of the Economy in the Macaronesian Region. The involved Macaronesian Archipelagos of this project are: Canarias, Azores, and Madeira. They are located in the Atlantic Ocean: Canarias and Madeira close to the African coast, and Azores is to 1500 km. from Lisbon.  

These islands have a big diversity of renewable energies sources (biomass, wind, photovoltaic, hydraulic and geothermal) and are extremely dependent of conventional energetic systems. For these reasons, they are the perfect laboratories to develop prototype demonstration projects to validate technology, will become in technological, social and environmental showcase for investors, governments, isolated communities and society in general. Universities, research centres, public institutions and industrial companies of the three archipelagos participate in this Spanish-Portuguese project. The HYMAC project belongs to the transnational cooperation programme of the European Commission called INTERREG-III-B.  
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Figure 1: Location of the Macaronesian Region
2. HYMAC: Implementation plan for the Hydrogen economy in the Macaronesian region
The Project drives its investigation, development and validation actions through nine key components that are schematized in the following table:  
Table1 . Key Components of the Hydrogen Economy in the Macaronesian Region

	Production
	Hydrogen Production with domestic resources minimizing environmental impacts.

	Distribution
	Hydrogen Distribution coming from places of production (in a centralized way as decentralized).

	Storage
	Hydrogen storage ( and its precursors)

	Fuel Cells
	Hydrogen conversion to electric or thermal energy; hydrogen use in portable applications and/ or stationary.

	Technical Validation
	Technical Validation of the systems in real environmental.

	Safety
	Confidence and security in the I+D, commercial and industrial activities

	Standard and Codes
	Standardization and codes models development for the production, distribution, storage and domestic use ( with international extrapolation)

	Education
	Education about the hydrogen economy and its effects to the key audiences. Teachers and pupils, regional and local governments, security and quality officials, from small to big users, and the public in general, are included.

	Integrated Systems
	Understanding of the complex interactions between technical components, cost systems, energy efficiency, environmental impacts, social impacts and economy systems.


2.1 Development and implementation of an educational and training program for all sectors of the society

Once all these kit components phases, stages, scenarios and variables have been analysed, a social impact study has been done to know the effect above the employment, public acceptation and scientific-technology knowledge.
The work package in processing and very important is the “Hydrogen Economy Perception in the Macaronesian Region" (education). Its objective is, firstly, educating about the new green fuel"; secondly, knowing the perception above the hydrogen in order to discover the advantages and, about all, the disadvantages that the target has in being participants in the road towards the hydrogen economy; and thirdly, as consequence of previous, eliminating the existing prejudices and making aware of the benefits which the clean vector can present in our society, in our economy and in our environment.  
The target has been structured in several levels: 
· Not specialized public Level.
· Prymary Education Level.
· Secundary Eduacation Level
· Universitary Education Level
· Industrial-commercial Level
 In the not specialized Level, an informative leaflet about the hydrogen economy has been elaborated.
 In the levels of Primary and Secondary Education, training and educational guidelines have been developed and have been given out to the teachers and the pupils respectively. 
The University of Las Palmas de Gran Canaria has developed a hydrogen guide, created to help interested teachers bring the exciting world of hydrogen to their students. Hydrogen and fuel cells are topics not often covered in classrooms or traditional textbooks.

The activity guide uses several techniques to encourage students to document their thoughts, ideas and questions. Class discussions follow most activities, which allow students to discuss and share their thoughts-and learn from each other.
The units are designed to be flexible, so that teachers can adapt the units to fit the size.

Moreover, visits to the researching centre have been concerted for the secondary Level as well as oral presentations.
 In the University Level, a specialization course in hydrogen technology of 200 hours will be given through university seminars. 

In the industrial-commercial level, leaflet about the hydrogen economy, the security and hydrogen, and hydrogen production and storage have been elaborated. 
At the same time, an inventory of each target has been carried out and representative samples have been selected in order to develop the dissemination activities. It is necessary to remark the strong reception of this initiative by primary education schools and high schools. For example, initially a sample of 10 primary schools had been selected in the Lanzarote Island, but after the press release of the project, 53 centres of primary education of this island are requesting the educational guidelines which have been elaborated by the University of Las Palmas de Gran Canaria.
The educational guia for high schools have been distributed to 2500 pupils between the islands of Lanzarote and Gran Canaria.

A complement of the educational guides the University of Las Palmas de Gran Canaria has developed in Lanzarote island a few workshops for the educational centers where the pupils have realized different practical activities related to the hydrogen.
3. Expected results of the training educational program
The results which are expected to obtain with the development and execution of the workpackages, are the followings: 

· A data base with the hydrogen economic actors.

· Financial sources  inventory

· Technical basic design of the demonstration activities.

· Environmental, economic and social impact reports, in the three regions.

· Hydrogen viability report as energetic vector in the Macaronesian region.  

· Establishment of a public-private consortium.

· Strategic actions for hydrogen Education and training.

· Reduction of CO2 emissions with a penetration of 1 Mw

· Diminution of the fossil fuel dependency.

· Increase of energy production through renewable energies.

· Rationalization of the biomass use (urban and agricultural waste).

· Effects in the employment growth.

· Localization of one emplacement per region for the demonstration actions.

· Coverage of energy demand increase in the tourist sector.

With this Project, it is expected to demonstrate that hydrogen based energy systems could be the key for sustainable future in the Canarias, Azores and Madeira regions, and we know that its success will depend on:  

· A planning cost-effective and efficient to carry the transition towards hydrogen economy out.  

· The public institutions' support as well as their intervention.

· The social acceptation of this new energy system.  

Finally, as graphic example of the project purpose could be this picture:
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Figure 2. Example of Energy Integrated System

The University of Las Palmas de Gran Canaria, has designed this educational program about the Hydrogen to include the following concepts: 

· In a “Hydrogen economy”, Hydrogen is used to power our cars, homes and business.
· Hydrogen can be made from abundant and diverse resources found in the Macaronesian region.

· Just like gasoline and other fuels, Hydrogen can be used safely.

· Technical basic design of the demonstration activities.

· Hydrogen viability report as energetic vector in the Macaronesian region.  
· Strategic actions for hydrogen Education and training.
· The social acceptation of this new energy system.  
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