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Abstract — The objectives of this research to generate
electrical energy by making photovoltaic which utilizes the
potential of solar radiation sources to drive the pump. There are
2 monocrystalline solar panels installed with a capacity of 100
Wop. Installation of solar panels at an angle of 7° based on
geographic location in the Tambakboyo, Ambarawa, -
7.263239""(Latitude) South Latitude and 110°42'06.82
(Longitude) East Longitude. The test is carried out by turning
on the pump for 1 hour within a period of time until 7 days. The
parameters measured in the test are solar radiation data (W/m2),
voltage (V) and current (A) input from solar panels, battery
input voltage, voltage and current input from the inverter, as
well as the output voltage and current from the inverter. The
results of test obtained the highest efficiency value of 12.854%
at a voltage of 12.58 V and a current of 10.4 A.

Keywords— Efficiency, power density, voltage, electric current,

Floating PV.

I. INTRODUCTION

Indonesia is a tropical country that receives sunlight
throughout the year. Indonesia is located at the coordinates of
6°N - 11°08' N and 95°'E - 141°45' E, where based on these
coordinates, Indonesia is right on the equator [1-3]. This
location is very favourable because then Indonesia has an
abundant source of solar energy. Solar energy entering the
atmosphere has an average power density of 1.2 kW/mz, but
only 560 W/mz2 is absorbed by the earth. Based on the above
figures, the solar energy that can be generated for the entire
Indonesian land area of £ 2 million kmz2 is 5,108 MW [4-5].
Related to energy sources, there are many sources of
electrical energy in Indonesia, including Hydroelectric Power
Plants (PLTA) which are sourced from water, Steam Gas
Power Plants (PLTGU) which are derived from natural gas,
Wind Power Plants (PLTB) which are sourced from wind,
Waste Power Plants (PLTSA) which are sourced from waste
and Solar Power Plants (PLTS) which are sourced from the
sun. Solar Power Plant (PLTS) is a new innovation and
solution to the problem of Indonesia’s electricity needs. Solar
radiation energy is converted into electrical energy by using
solar power plants or also called photovoltaic technology
made of semi-conductor materials, called solar cells [6-8].
The construction of PLTS can be on a small scale and can
also be on a large scale.

This development is adjusted to the needs. PLTS
development on a small scale is usually used to meet the
electricity needs of housing or often called solar home system
(SHS), water pumps, television communications, and others
[9-11]. While the construction of PLTS on a large scale can
be used to meet the electricity needs of 1 village. However,
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the greater the power generated, the greater the need for land
for power plants [12-15]. Floating solar power systems can
be one solution to overcome land requirements. One of the
effective places for the construction of this floating PLTS is
ponds. Ponds in fisheries are artificial ponds, usually in
coastal areas filled with water and used as a means of
aquaculture. The animals cultivated are aquatic animals,
especially fish, shrimp, and shellfish [16-20]. The term
"pond" is usually associated with brackish water or sea water.
This is an advantage of floating solar power plants for
Indonesia to be applied on a large scale because most of its
territory is water because it can save land and not reduce
residential land.

1. METHODS

The research method used is divided into several stages,
including the observation method to obtain the materials and
tools needed in the process of making testing equipment, the
literature study method to collect theoretical foundations and
previous research related to floating type solar power plants.
Literature studies are carried out by looking for books, journals
in libraries and on the internet or other places that can support
the writing of this research. The next method is the application
method, which is to carry out the stage of working on the tool
Then in the testing section there is a performance test method,
which is a method where the stages of working on the tool have
been completed and are ready for testing to find out the extent
to which the tool can work.

The parameters measured are current (Ampere) and voltage
(Volt) on the panel, battery inlet voltage (Volt), current
(Ampere) and voltage (Volt) inverter input, current (Ampere)
and voltage (Volt) inverter output, and sunlight radiation
(W/m2). Then the parameters in data processing include [21-
23]:

1. Solar panel cross-sectional area

A=pxl

where, A = Panel cross-sectional area (m2), p = Panel length
(m), and I = Panel width (m).

2. Solar panel input power
Pin=1Irx A

where, Pin = Input power of solar panel (W), Ir = Measured
solar intensityDescription: Pin = Input power of solar panel
(W), Ir = Measured solar intensity (W/mz?), A = Effective
area of photovoltaic module (m?), A = Effective area of
photovoltaic module (m?)



3. Total load in Watt-hour
EB = Pin x length of use the pump
EB = Total load (Watt-hour), Pin = Input power (W),
pump usage time = 1 hour
4. System load supplied
EA=333%XxEB
EA = System load (W hour), EB = Total load (W hour)
5. Assumptions of loss

The assumption of losses in the system is considered 15%
because the system used is still new. (Abdul Hafid et al,
2017)

ET = EA + System losses
ET =EA + (15% X EA)
ET = Total energy consumption (W hour), EA = System
load (Watt-hour)
6. Solar Panel Output Power
Pout=V x|
where, P_out = Panel output power (W), V = Panel
voltage (V), | = Panel current (A)
7. Efficiency of solar panel
n=P_out/Pin x 100%
where, 1 = Solar panel efficiency (%), P_out = Solar
panel output power (W), P_in = solar panel input power
(W).
The research stages are shown in a research flow chart to
make it easier to understand the stages of research work. The

research stages start from literature search, design, manufacture,
testing, calculation of test result data, and analysis.
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Fig. 1. Flow chart for testing of floating solar panel
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1. RESULTS AND DISCUSSION

Testing was carried out for 1 hour of pump start-up at
12.15-13.15 WIB with a period of 7 days, starting from 25 Juli
until 4" August 2023
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Fig. 2. Characteristic relationship between voltage and current
on the panel

Fig. 2. shows that the amount of voltage coming out of the panel
is proportional to the current generated. Where the highest
voltage value achieved was 12.66 Volts with a current of 9.9
Amperes on 26 July. While the lowest voltage value generated
from the panel was 10.11 Volts with a current of 8.1 Amperes
on 1 August (day 6). The above is influenced by the factor of
irradiation of solar panels by sunlight which produces electrical
energy and is then supplied to the inverter, but the current and
voltage produced are not constant due to the influence of
sunlight radiation that illuminates the solar panels unstable.
From this statement it can be concluded that the greater the
value of solar radiation, the higher the value of voltage and
current because it is influenced by the heat of the panel surface
which if the radiation is high, the heat of the panel surface is
higher. The voltage and current of the panel output only
depends on the amount of radiation intensity received by the
panel surface, but changes in temperature on the surface of the
solar panel can also affect the decrease in the output voltage of
the solar cell.
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Fig. 3. Characteristics output power and electric current
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The relationship between output power and current on
the panel in fig. 3. shows that the output power and current
changes are proportional to the current, because through the
theory of calculating the output power is obtained from the
multiplication of voltage and current so that if with the same
voltage value and different currents, the amount of output
power depends on the value of the current, what happens is the
greater the value of the current. This is proven directly through
testing the Floating Solar Power Plant in the field and the results
of the graph show the same thing that is between the output
power and the current value is comparable, if the current value
is getting smaller than the output power value is also small and
vice versa. One of the graphs that experienced the biggest
change and was different among other graphs was the graph on
1 August, namely from 12.15 sequentially until 13. 15 with an
interval of 15 minutes, namely with a current value of 10.4
Amperes with a panel output power value of 130.832 W; 9.5
Amperes with an output power value of 117.705 W, 8.6
Amperes with an output power value of 106.296 Amperes; and
with a current of 8.1 Amperes with an output power value of
81.891 W. The highest current value occurred at 12.15-12.30
with a value of 10.4 Amperes and the lowest current value
occurred at 13.00-13.15 with a value of 8.1 Amperes. Too
drastic an increase at this time will affect the value of efficiency,
because the output power is very influential on the value of
efficiency.
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Fig. 4. Characteristics of output power and solar radiation

The relationship between output power and solar radiation
shown in fig. 4. The graph tends to rise, so it can be concluded
that the value between output power and solar radiation is
directly proportional. However, on the graphs of 26 July (2nd
day) and 4 August (7th day), the latter increase is inversely
proportional, namely the output power is getting higher but the
solar radiation decreases, resulting in the same thing as the
output power occurs in large efficiency. This is because at the
time of testing, the increase in the graph occurred due to the
cloud factor that covered the sun for a moment, so that the
radiation value was reduced but the current and voltage values
were still high, resulting in a high output power value. This
helps the panel reduce the temperature on its surface so that the
conversion performance from solar radiation to voltage and
current is more optimal.
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Fig. 5. Characteristics of efficiency and solar radiation

Fig. 5. shows the relationship between efficiency and
solar radiation, the graph tends to rise, so it can be concluded
that the value between efficiency and solar radiation is
directly proportional. However, on the graphs of 26 July
(2nd day) and 4 August (7th day), the latter increase is
inversely proportional, i.e. the efficiency is getting higher
but the solar radiation is decreasing. This is because at the
time of testing, the increase in the graph occurred due to the
cloud factor that covered the sun for a moment, so that the
radiation value was reduced but the current and voltage
values were still high. This helps the panel reduce the
temperature on its surface so that the conversion
performance from solar radiation to voltage and current is
more optimal. This is reinforced by several previous studies
which state that the output voltage of the panel does not only
depend on the amount of radiation intensity received by the
panel surface, but changes in temperature on the surface of
the solar panel can also reduce the output voltage of the solar
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Fig. 6. Characteristics of efficiency and time

The relationship between panel efficiency and time as
shown in fig. 6. It is clear that testing from 12.15 to 13. with
an interval of 15 minutes the resulting efficiency decreases.
This is because the longer the use of 15 pumps, the voltage
and current on the panel decreases due to the decreasing
radiation factor. In the graph above there is one very drastic
decrease in efficiency which occurred on 1 August (day 6)
with the highest value of 12.854% and the lowest value of
8.441%, thus affecting the overall average efficiency value
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on that day and the lowest average efficiency data occurred
on 1 August (day 6). This is because the sharpness of the
graph on this date is the highest, therefore for the calculation
of average daily efficiency produces the lowest value of
10.89%.

IV. CONCLUSION

Based on the results of data collection and analyses that
have been carried out, the following conclusions are obtained:
(1) Based on the planning that has been done, the floating
PLTS test equipment is produced in accordance with the
calculations both in terms of flotation and a tilt angle of 7 °;
(2) Based on the tests that have been carried out, the highest
voltage value coming out of the panel was obtained on 1
August (day 6) at 12.15-12.30 at 12.58 Volts and the highest
current of 10.4 Amperes. So as to produce an output power of
130.832 W with an efficiency value of 12.854%. This is
influenced by the weather which affects the value of solar
radiation, namely the greater the radiation value, the better
the ability of the panel to convert and produce higher system
efficiency; (3) Floating Type Off-Grid Solar Power Plant
with a Capacity of 200 Wp is able to turn on a 125 W water
pump for 1 hour.
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