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Abstract

This paper presents a design and an implementation of a multi-stage charger for lead acid
battery from photovoltaic systems under maximum power point tracking ( MPPT) approach
including perturbation and observation (P&QO) principles. The fly-back converter has been built and
successfully fed control signals by the Arduino microcontroller. To confirm high performance of
the controller, back propagation artificial neural network (ANNs) was also elaborate. The proposed
flyback converter prototype was tested with a 1.5 kW standalone photovoltaic system collaborated
with 500 Ah lead- acid battery system. The experimental results showed that the proposed
converter can keep tracking on maximum power pointing longer than the conventional constant

voltage charging system. In order to compare technically to the convention charger, the power
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efficiencies of both system during charging are investigated. The result showed that the proposed
multi- stage converter’s efficiency can outperform of the conventional constant voltage converter
5.35 percent. The proposed charger spent only 9 hours for charging and push battery voltage to
28 V with temperature 35 °C. We can say that the proposed converter can charge batter faster than
of the conventional converter 4 hours with lower battery temperature about 4 °C.

Keywords : Multi-stage charge, Maximum Power Point Tracking, Back propagation ANNs
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