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ABSTRACT

Throughout the evolutions of solar technology, various version of battery charger that
are available commercially are built with various charging methods for harvesting
solar power. However, there are various methods of battery charging that is
implemented in the end-user products today that would give various side effects to the
battery. This research presents the two stage bidirectional battery charger for dual PV-
grid's design and development. The system implements two types of charging circuit
which is the pulse charging sub-circuit and the float charging sub-circuit with the
operation is controlled by an ATMega 2560 microcontroller loaded with Arduino. The
implementation of Arduino software and libraries in AVR microcontroller
significantly reduce the complexity of programming in order to create signals which
provides charging algorithm and detects current and voltage for the charging circuit.
In order to verify the expected outcome, the experimental hardware are developed and
tested. The experimental data collection was performed to analyze the charging curve
of the experimental hardware comparing with a commercial PWM charger where the
system is proven to be able to charge efficiently without harming the battery life in the
long run. With the C=7.2Ah, the results showed that the commercial PWM charger
produces an output current as highest as 6.4A which equals to 0.9C charge rate while
pulse charging sub-circuit only produces 1.8A of maximum output current which
equals to 0.25C. Thus, the proposed system of this research is able to charge lead acid
battery efficiently within 0.25C of the maximum safe charging rate recommended and
contributes to preserve the battery life in the long run.
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CHAPTER 1
INTRODUCTION

1.0 RESEARCH BACKGROUND

Among the various source energy that were used today, solar energy sought by
our modem society is to be increasing due to the economical and sustainability of
renewable energy that the only disadvantage is the absence of sun shine and weather
condition [1,2]. Solar energy is one of the renewable power energy that is capable to
significantly reduce the dependency of consumer towards the conventional power
energy. The photovoltaic cell (PV) is categorized as a semiconductor that is able to
generate an electric energy through chemical reaction where it is ionized by the
radiation. To store the energy harvested from solar generation, lead acid battery is
commonly used. The simplest way to store solar energy is by connecting photovoltaic
panel directly to the lead acid battery, but the output of the photovoltaic cells would
damage the battery due to overcharge or undercharge since electricity output
generated from solar is always inconsistent due to dependency to intensity of sunlight.
Therefore, throughout the evolutions of solar technology, various version of battery
charger is built with various charging methods to solve the problem [3]. In this
project, a bi-directional charger is designed, developed with two stage charging

methods to suit application of dual PV-grid.
11 PROBLEM STATEMENT

There are various method of battery charging that are implemented today
especially in solar energy harvesting that would give various side effects to the battery
whether it is by the manipulation of current or voltage . The basic idea of charging is
that when the battery voltage is lower than the charging voltage, the battery would
receive current from the charging side until the potential difference between two

points reached equilibrium. In solar power perspective, the simplest way to achieve
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