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Abstract

For a stand-alone application, and to demonstrate role ofsupercapacitors as a hansient power source, a nonlinear control strategy
based on the flatness approach is applied to manage energy flows in two systems: the fust includes a photovoltaic (PD source
considered as a main source and lead-acid batteries used as storage unit; the second is obtained with the hybridization ofthe PV
source, lead-acid batteries, and supercapacitors.
The simulation results are presented and dis{russed when applying different solar illuminations and oonsumptiion profiles.
@ 2014 Elsevier Ltd. This is an open access article under the CC BY-NC-ND ücense
(http://creativecommons.org/licenses/by-nc-nü3.0/).
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1. Introduction

The Photovoltaic production is a rçnewable energy that can be produced when it is consurned, and is highly
dependent on weather conditions. Therefore, it should be stored during the day [i]. Presently, the lead battery is the
most common electrochemical storage technology. Her use has been widely demonstrated, but, costs and life-cycle
characteristics are not yet satisfactory and need to be improved for stand-alone applications [2]. Developed at the

end ofthe seventies for signal applications (example: for memory back-up), a supercapacitor presents a capacitance
of some farads and specific energy of about 0.5 Wh.kg'r. The power supercapacitor appeared during the nineties and
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