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Abstract- Development of photovoltaic (PV) output power
indicator using Programmable Interface Controller (PIC) for
battery charging system is one of the improvements to the
photovoltaic monitoring system. This project was inspired by
the problem of measuring power manually which need quite
some time to get the output. By this project, power of PV
output would be display on the Liquid Crystal Display (LCD).
PIC is use to program the LCD. First of all, student have to
understand basic concepts of each elements involved in
photovoltaic system such as PV module, charge controller and
battery charger. Current sensor ACS 712 is use to detect
current while voltage divider is use to step down the voltage of
battery charger. Student need to research on how to match
output of sensor as an input of PIC. Then, program was
designed to indicate power by C programming.
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I. INTRODUCTION

Recently, global warming is a burning issue as the C02
density increased highly in the atmosphere. Therefore, clean
and renewable energy sources must be introduced to reduce
the C02 density. Among various renewable energy systems,
Photovoltaic (PV) system is expected to play a promising
role as a clean power electricity source in meeting future
electricity demands. However, the power output of PV
systems fluctuates depending on weather conditions, season,
and geographic location. It plays the match role in internal
resistance and external load impedance ofPV battery.

PV is the direct conversion of sunlight to electricity by
solar cells. When photons of sunlight are absorbed in solar
cells, the photons free electrons from the cell's atoms,
creating a voltage potential. This is known as the PV effect.
This is possible because various elements, added to the cell
materials, establish an electrical field that causes electrons to
move in one direction. Connecting wires to the two sides of a
cell and to a load allows an electrical current to flow, just as
with a battery. A 100-square-foot (9.3-square-meter) PV
system will generate a peak power of about I kW, energy
enough to meet many power requirements of an average
home.[I]

A PV module is a packaged interconnected assembly of
solar cells, also known as PV cells. The solar module is used
as a component in a larger PV system to offer electricity for
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commercial and residential applications. Since a single solar
module can only produce limited amount of power, many
installation contain several panels. When several panels
combine together, it was called as PV array. A PV
installation typically includes an array of solar module, an
inverter, batteries and interconnection wiring. PV systems
are used for either on-grid or stand alone applications. [2]

Battery charger is one of the important elements in stand
alone PV system. Battery accumulates excess energy created
by PV system and stores it to be used at night or when there
is no other energy input. Battery can discharge rapidly and
yield more current that the charging source can produce by
itself. However, battery charging house always close and
dark. People do not know the output power at every single
time without measuring it by using Multimeter. The process
of measuring will take time. Therefore, by develop PV
output power indicator using PIC, it will help people to know
the output power instantaneously.

Analog to digital converter (ADC) is an important factor
to the digital display system because it will convert analog
value to digital. As PIC microcontroller also have built-in
ADC, so the analog circuitry can be connected directly to the
PIC microcontroller unit. However, it depends on how much
data unit supported in electrically erasable programmable
read only memory (EEPROM). [3]

PIC microcontroller is a device that has internal memory;
Random Access Memory (RAM) and Read Only Memory
(ROM), Central Processing Unit (CPU) and Input! Output
(10) ports. All of these parts are built on a single chip named
microcontroller. PIC basically has a few Kb ofROM, 256 or
less bytes of RAM, 256 bytes of Electrically Erasable
Programmable Read Only Memory (EEPROM) and several
analogue and digital 10 lines. Similar to ADC,
microcontroller also has many types and different pins such
as 28, 40 and 44 pins depend to the function of the
microcontroller. The important is microcontroller must have
input and output port. For example, PIC 16F877A has five
ports; Port A, B, C, D and E so it can support many input and
output ports. It also has typical 368 bytes of data memory,
256 bytes of EEPROM and operating frequency of20 MHz.
Digital input data from ADC will be connected to any of five
10 ports, assumed to be Port D and the outputs are assumed
to be Port B. The programming must be done to ensure that












