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ABSTRACT

Solar power plants require other supporting equipment besides solar panels, including SCC (Solar Charger
Controller) for solar panel charger media to batteries. While the battery itself as a store of electrical energy generated
by solar panels. Therefore, other supporting equipment is very important in the application of solar power generation
systems.

In the charger system or battery charging on solar panels, an SCC solar charger controller is needed as the charger
media. In the solar charger controller there are two types between MPPT (Maximum Power Point Tracker) and PWM
(Pulse Width Modulation). This study aims to analyze the performance comparison between SCC which is good for
solar panels in battery charging. Apart from the comparison tool, the simulation tool used in this study is which one
is superior between MPPT and PWM. The way of comparison is to compare the current and voltage results obtained
from the SCC input and output between MPPT and PWM to find out which one is superior.

The results of the comparison with simulation produce current input from MPPT between 10, 15, 20, 25 A while PWM
input current is between 10, 15, 20, 15A. The results of the MPPT current output are between 12, 18, 21, 25A, while
the PWM output current is between 8, 18, 21, 25A. For the MPPT input voltage results are between 29, 25, 36, 41V,
while the PWM is between 26, 29, 36, 41V, while the output MPPT voltage is between 14, 14, 15, 15V, while the PWM
is in the range of 14, 14, 15, 15V.
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1. INTRODUCTION

Solar energy is the most important renewable energy source which offers many advantages such as without
the need for fuel oil, does not produce pollution, low maintenance costs and is environmentally friendly by converting
sunlight into electrical energy.

In utilizing solar energy from solar panels before it can be used as electrical energy, a Solar Charger Controller
(SCCQ) is needed. The function of the SCC is to protect and automate the voltage on battery charging so that the voltage
does not exceed the limit which can cause the cells in the battery to be damaged.

In the SCC itself, there are two types of SCC variations that are often encountered, namely MPPT (Maximum
Power Point Tracker) and PWM (Pulse Width Modulation). The two SCC have the same function, namely as a charging
controller from the solar panels to the battery.

Several studies on Solar Charger Controller (SCC) have been carried out [1][2][3], but these studies only use one
type of SCC variation between MPPT (Maximum Power Point Tracker) and PWM (Pulse Width Modulation), in the
research he did.

In this study, a comparison and analysis will be carried out to compare the Solar Charger Controller (SCC) between
MPPT (Maximum Power Point Tracker) and PWM (Pulse Width Modulation), using matlab (simulink). The input and
output generated by the solar power plant using a solar panel to the Solar Charger Controller (SCC)-based battery.
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2. RESEARCH METHODS

In designing a software system, the comparison of SCC (solar charger controller) between MPPT (Maximum
Power Point Tracker) and PWM (Pulse Width Modulation) using matlab (simulink) software, comparison of SCC
between MPPT and PWM consists of three parts, inputs, controllers, and outputs. The input using a solar panel, then
to the solar charger controller are MPPT or PWM, and the output from the charger controller from MPPT or PWM
become the input for battery charger. This method aims to determine the current and voltage of the solar charger
controller between MPPT and PWM. Figure 1 shows the simulink circuit for a system with MPPT control. Figure 2
shows the simulink circuit for a system with PWM control.
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Figure 1. Simulink Circuit for Systems with MPPT Control
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Figure 2. Simulink Circuit for Systems with PWM Control

3. RESULTS AND DISCUSSION

In the charging simulation using Matlab Simulink, the comparison of SCC (soler charger controller) between MPPT
(Maximum Power Point Tracker) and PWM (Pulse Width Modulation) produces a comparison graph that includes
input, output, current, and voltage.

From the Figure 3 until Figure 6 can be concluded that the input current value of temperature and irradiance is
stable, except for the 1000W/m2 irradiance with a temperature of 35°C, the PWM charger controller experiences a
decrease in current, it show in Figure 6.
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Figure 3. Graph of Input Current With an Irradiance of 4dO Figure 4. Graph of Input Current With an Irradiance of 600
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Figure 5. Graph of Input Current With Irradiance 800 W/m2.  Figure 6. Graph of Input Current with an Irradiance of 1000
Wimz,

In Figure 8, the current output of PWM charger controller is higher at 25°C than MPPT but while at 30°C MPPT
is higher, and at 35°C both are in the same value, that is the condition in the 600 W/m? irradiance.
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Figure 7. Graph of Comparison of Output with an Figure 8. Graph of Comparison of Output with an Irradiance
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Figure 9. Comparison of Output Graph with 800 W/m?2 Figure 10. Graph of Comparison of Output with Irradiance of
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In the 800 W/m? irradiance the current output at MPPT is superior to PWM although it decreases when the
temperature is 30°C, it show in Figure 9. From the Figure 7 until Figure 10 show the current output from the MPPT
and PWM charger controller, it be concluded that the current output at low to high temperature MPPT is better than
PWM even though the range is a little.
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Figure 12. Graph of Input Voltage With an Irradiance of 600

Figure 11. Graph of Input Voltage With an Irradiance of 400 Wiz
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In Figure 11, In the input voltage with irradiance 400 show the PWM charger controller is decrease in the 35°C
while MPPT is increase. At this irradiance MPPT is better at low temperatures while at high temperature.
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Figure 14. Graph of Input Voltage with an Irradiance of 1000
W/mz,

At low temperatures MPPT is better, while at high temperatures both have the same voltage value. At low to high
temperatures PWM control is better than MPPT. From the Figure 11 to Figure 14 and discussion above, it can be
concluded that the input voltage between MPPT and PWM both experiences an increase and a decrease in voltage, but
at 1000 W/m? irradiance PWM is better than MPPT.

Figure 13. Graph of Input Voltage With 800 W/m? Irradiance.

Figure 15. Graph of Output Voltage With an Irradiance of

400 W/m2,
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Figure 16. Graph of Output Voltage With an Irradiance of

600 W/mz.
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From Figure 15 untul Figure 18, show the output voltage at MPPT and PWM. It can be concluded that the MPPT
output voltage has increased in voltage, and is superior to PWM.
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Figure 17. Graph of Output Voltage With Irradiance 800 Figure 18. Graph of Output Voltage With an Irradiance of
Wim2. 1000 W/m2.

From the graph above, it can be concluded that the MPPT voltage output also experiences an increase in voltage
and is superior even though the PWM also experiences an increase in voltage. From the graph above, the output voltage
between the MPPT charger controller and PWM, both can be said to be stable. From all the graphs and discussion
above, it can be concluded that the output voltage of the MPPT charger controller is superior to PWM except when
the irradiance is high, both are stable.

4. CONCLUSION

This study compares the SCC (solar charger controller) MPPT (Maximum Power Point Tracker) and PWM (Pulse
Width Modulation) using Simulink/Matlab. The MPPT is better than PWM in the current input, which MPPT more
stable than PWM, both of them are increase and a decrease in voltage, but when the irradiance is high, the PWM is
superior to the MPPT
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