
Electrical energy is an important need in everyday life. 
The longer the need for electrical energy is increasing. 
However, the availability of electrical energy sources 
derived from fossil energy is getting less and less. Fossil 
energy is classified as non-renewable energy and the 
formation process takes a very long time to millions of 
years. Therefore, to maintain the availability of fossil 
energy in the future, alternative energy is needed to 
reduce the need for fossil energy. Indonesia is a very 
potential alternative in terms of renewable energy [1]. 

Alternative energy sources that can be used are solar 
and wind energy. Solar and wind energy sources can be 
used sustainably without worrying about running out. In 
addition, solar energy sources can provide electricity 
continuously because the energy source is a renewable 
energy source and is also environmentally friendly 
energy, as well as to reduce greenhouse gas emissions 
[2]. Then the territory of Indonesia is surrounded by 
oceans, the wind speed in various parts of Indonesia is 
relatively high, so many areas are suitable for wind farm 
development [3]. Therefore, researchers are interested in 
exploring alternative energy sources from solar and 
wind energy. 

Solar energy and wind energy actually also have a 
weakness, namely in the rainy or cloudy season the 
energy produced is not large, so it is necessary to find an 
alternative to overcome this problem. One way is to 
combine the two energy sources, which is commonly 
referred to as a hybrid system. The purpose of 

developing hybrid technology is to obtain a more 
efficient power plant by combining two or more 
generating sources that work in an integrated manner as 
a compact system [4]. So if one energy source cannot 
produce energy, the other energy source will replace it 
as an energy supplier to the load. 

 

Hybrid power plants are made by utilizing solar power 
and wind power. Utilization of solar energy using a solar 
cell, while for wind energy using a turbine generator. 
The two types of electrical energy produced are 
electrical energy derived from solar cells and also 
electrical energy from this turbine generator which will 
then be used for power generation in a hybrid system. 
Hybrid power plant design is shown in Figure 1. Even 
though they are made separately, the two power plants 
are connected by a single box panel. The position of the 
box panel is integrated into the solar power plant. The 
design of the box panel contents is shown in Figure 2. 
Inside the box panel, there are several components 
needed in a hybrid power plant, including battery/accu, 
Solar Charger Controller (SCC), Wind Turbine 
Controller, Battery capacity/voltage, and inverter. 

     
MATEC Web of Conferences 372, 09004 (2022)
ICST-2022

https://doi.org/10.1051/matecconf/202237209004

   © The Authors,  published  by EDP Sciences.  This  is  an open  access  article distributed under the  terms of the Creative Commons Attribution License 4.0
 (http://creativecommons.org/licenses/by/4.0/). 



=

 
Fig. 1. Hybrid powerplant design  
 

 
Fig. 2. Box panel design of a hybrid power plant 

 

Solar power plant using solar cells. Solar cell is a device 
or component that can be used to convert sunlight 
energy into electrical energy using the photovoltaic 
effect principle. The power generated by photovoltaic 
systems is a proven method with a large number of 
applications throughout the world [5]. As long as there 
is sunlight and even in cloudy weather, solar cells can 
still generate electrical energy. In addition to the flexible 
process ability to expanded for meeting the  growing 
energy  needs  furthermore cost  effective and minimal 
maintenance requirements [6]. The type of panel used in 
this research is 100 WP polycrystalline panel. 

 

Wind energy is an  important  energy  source,  
environmentally  and  economically competitive and 
expected  to  have  a  significant role to  meet  the global 
challenges of  clean energy and sustainable development 
under climate change [7-8]. wind power plant using a 
turbine generator. A wind turbine is a device that 
converts wind power into mechanical power in the form 
of a shaft rotation. The rotation of this shaft will generate 
electricity. In this study the turbine generator used has 3 
propeller blades. 
 The simple concept of a wind power plant is the 
wind as a source to rotate the blades connected to the 
generator. The generator has a copper winding so that 
the emf (electromotive force) occurs. After the emf 
generates electricity, the electric current is stored 
through the battery so that it can be used to load.  

The Hybrid power plants using solar and wind energy 
that have been produced are shown in Figure 3. The 
battery capacity used in this hybrid power plant is 65 ah. 
The energy generated from this power plant is DC 
electrical energy, so if AC electrical energy is needed, 
an inverter is needed. 

 
Fig. 3. Yield of hybrid power plants 
 
 In solar power plants, trials are carried out outdoors 
so that the solar cell can be exposed to sunlight. The test 
results of solar power plants are shown in Table 1. From 
the data in Table 1, it can be seen that the solar cell has 
a stable voltage even in cloudy weather conditions. This 
is because the solar cell still absorbs the existing heat 
and can still generate sufficient voltage. However, when 
the weather begins to change in temperature, the solar 
cell will experience a decrease in voltage so that the 
resulting voltage also decreases. This is because the 
nature of the solar cell itself absorbs solar heat and when 
it rains, the sun's heat begins to refract so that the 
ambient temperature changes quite significantly. 

Table 1. Solar power plant test results 

 
 In wind power plants, trials are also carried out 
outdoors so that the turbine generator can be exposed to 
strong wind gusts. The test was carried out in the 
morning and the test results are shown in Table 2. From 
Table 2 it can be seen that the average voltage generated 
is 2.179847 Volts, the average current is 0.174061 
Ampere, and the average power is 0.379548 Watts. The 
test results show that the power generated by the wind 
power plant is very small. Then the test was carried out 
again at night and the test results are shown in Table 3. 
From Table 3 it can be seen that the average voltage 
generated is 11.22333 Volts, the average current is 
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0.11667 Ampere, and the average power is 1.32905 
Watts. The test results indicate that the power generated 
by the wind power plant increases compared to the 
previous test. From the two tests that have been carried 
out, it shows that the wind speed is unstable, causing the 
electrical power produced to be unstable. 

Table 2. The results of the first test on a wind power 
plant 

 

Table 3. The results of the first test on a wind power 
plant 

The electrical energy produced by solar power plants is 
much greater than the electrical energy produced by 
wind power plants. In addition, solar power plants are 
still able to produce electrical energy, even though the 
solar cell is not exposed to sunlight. Even in cloudy or 
rainy weather conditions, this solar power plant is still 
capable of producing electrical energy even though it is 
small. Whereas in wind power plants the electrical 
energy produced depends on the speed of the wind 
blowing, which in the test area the wind speed is 
unstable so that the electrical energy produced is also 
unstable. This is still capable of producing electrical 
energy even though it is small. This means that for areas 
where the wind speed is unstable, it is better to use solar 
power plants compared to wind power plants. 

The authors would like to thank to LPPM University of 
Trunojoyo Madura, for providing financial support for 
this work through the Internal Funded Research grant. 

MATEC Web of Conferences 372, 09004 (2022)
ICST-2022

https://doi.org/10.1051/matecconf/202237209004

3



MATEC Web of Conferences 372, 09004 (2022)
ICST-2022

https://doi.org/10.1051/matecconf/202237209004

4


