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L ife Cycle Assessment (LC A): The PV-PEC panels converts solar irradiation to hydrogen and oxygen. Then, these gases are used in a PEM
LCA is a multi-stage approach from cradle to grave of each component and sub-component of the Fuel Cell to generate electricity and heat which will be used in a cogeneration cycle. We based our study on a
analyzed system. The purpose of this assessment is to evaluate multiple environmental impacts household with 60m? panels surface and with an average solar insulation of 1’250 kWh/m?/year.
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We are assessing a solar-driven hydrogen-processing device, combined with a fuel cell to produce PV module _ with  platinum | 'aft:RW‘;h SR Vacuuu | |
electricity and heat to help fulfill the needs in energy of a household in Switzerland. Our work is catalysts, which represents a : e i :
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The main point of this study is to compare, in an environmental way, this new “green” source of 5 & i \_ :
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LCA of the two PV-PEC alternatives solutions with natural gas substitution

. . . . L Ga-based solution, with natural gas heating substitution
Si-based solution, with natural gas heating substitution
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Sen3|b|I|ty Analy3|s: To quantify the influence of each main factor, we conduct a sensibility analysis for the Si-based solution, with fuel oil heating substitution.
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The sensitivity analysis shows the main factors that can greatly affect the final net environmental impacts. All the comparisons are based on the base case (in bold in the legends) set at 100%, in order to compare easily
\ the factors variations. -

Conclusion : These small-scale hydrogen-based energy production plant can avoid a large amount of impact cause by current sources of energy. Nevertheless the production of these devices also causes non

negligeable environmental impact which can make these alternatives useless. Since this technology is still experimental, we can assume that some improvements will be made in the futur. The sensitivity analysis shows
that a better solar insulation will consequently reduce climate changes. Also if the efficiency and the lifespan of the PVV-PEC panels are increased, the net amount of impact will be reduced.
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