Solar Photovoltaic Energy, Wind Energy, Hydrogen and Fuel Cell; an Excellent Combination for Sustainable Energy Supply
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Hydrogen is relevant to all of the energy sectors such as transportation, buildings, utilities, and industry, so it has the potential to become the major component of clean sustainable energy systems in the future. And also hydrogen can provide storage option for intermittent renewable technologies. Hydrogen can be produced directly from sunlight and water (Photo-electrolysis of water). It can also be produced indirectly via thermal processing of biomass or fossil fuels (Photo-biology) or via Electrolysis process. Storage of hydrogen is an important area. Hydrogen fuel cell is another application for electricity generation in a wide range of scale in distributed generation systems.

For Australia, hydrogen generated by the wind energy and the electrolyser can be transported to an appropriate place where electricity network exists, and then being converted to electricity, where generated electricity by hydrogen and fuel cells can be absorbed by an existing electricity network.

The problem of catalytic CO poisoning that some fuel cells are subject to is not a concern.

Fuel cells are almost free of CO2 emission in generating electricity.

Technical and economical aspects of an energy mix consisting of solar energy and hydrogen fuel cell coupled with wind power for distributed generation option is the main theme of the paper.

A computer simulation was developed for investigation the optimum sizing and performance prediction of this energy mix. Combining the wind & solar PV energy with hydrogen can help countries like Australia with good sun and wind resources to achieve their goal of emission-free electricity supply.
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