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Abstract— Solar panels are semiconductor
elements that can convert solar energy into
electrical energy. ThisResearch on Solar Power
Plants (PLTS) assemble withmaterials such as
solar panels, 3000 W inverters, batteries, relays
and control chargers, after that the load
caculations ae carried out, then
implementation and testing is carried out. This
research also aims as a renewable electric
power in the future. From the results of the
PLTS load test carried out at the researcher's
house, the highest load was 405.32 watts,
while the highest load test results used PLN
electricity, which was 267.06 watts. So it can
be said that this research is successful in
meeting the electricity needs of household
scale.
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e INTRODUCTION

Indonesia as a tropica country has
advantages in sunlight. One of the uses of
sunlight is using solar panels. The solar panel
is a semiconductor element that can convert
solar energy into electrica energy with the
photovoltaic principle. Thevoltage and el ectric
current produced by solar cells are influenced
by the intensity of solar radiation and the
ambient ar temperature. The lower the
intensity of solar radiation, the lower the
current and voltage generated. The temperature
of the environment around the solar panelsalso
contributes tochanges in the temperature of the
solar cells. (Deny.S and M. Marhaendra Ali,
2016).

At this time electrical energy is very
important for human life. Almost all human
activities require electricity. Starting from the
use of cellphones, laptops,to lamps for lighting
at home, but the eectricity we use today is
mostly produced by steam power plants
(PLTU) as much as 40% of the total electricity

generated by power plants in Indonesia. To
generate electricity, a steam power plant
(PLTU) requires coa asfud to heat water and
produce steam. Data from the Directorate
General of New, Renewable Energy and
Energy Conservation (EBTKE) shows that
Indonesia has a potential for new and
renewable energy of 441.7

GW, while until now the potential for new
and renewable energy that has been realized
by the state is 8.89 GW. This shows that
Indonesia dill has a large amount of
homework from the new and renewable
energy sector .

One of the new renewable energies is
photovoltaic or better known as solar power
generation. A solar power plant is a power
plant that converts sunlight into electrical
energy. In addition, solar power plants do not
damage the environment which can harm
humans because to produce electricity, solar
power plants only need sunlight to produce
electricity. Indonesia itself greatly benefits
from its geographical location, which is
located below the equator. This makes
Indonesia atropical climate which makes the
sun shine al year round. According to the
Directorate General of New, Renewable
Energy and Energy Conservation, the
electrical potential that can be obtained from
solar power plantsin Indonesiais 150 GW, but
only 0.95 GW has been redlized. There are
several factorswhy PLTS has not been widely
used to generate electrical energy. First, to
make a solar power plant, a large area is
neededto place solar panels. Second, the lack
of public knowledge about PLTS. Third,
people think that PLTS investment is too
expensive. Fourth, people's ignorance about
how to cdculate the capacity of PLTS that
must be used. (Prasetyo Osep, Porman. P and
Asep. S, 2019).
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METHOD

A. Product Design

The assembly results in this study are shown in

The first step in research is assembling
materials, including solar panels, 3000 w
inverter, batteries, relays and control
chargers, after that load calculations are
carried out, then implementation and testing
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iscarried out. To get the voltage and current
generated on the solar panel with a 3000 W
inverter, using ampere pliers and a digital
multitester. Measurements were made every
hour to determine the change in current and
voltage every hour.
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Figure 1: PLTS Circuit

RESULTS AND DISCUSSION
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A. PLTSTest Results

A tool to measure current and voltage
using amulti tester, a multitester is atool that
can measure. The following is the data on the
results of the solar power plant (PLTS) load test
which was carried out for 7 days with a
duration of 8 hours from 06:00 WIB to 13:00
WIB which was tested at the tester's house.

Flow of electric current and voltage.
Calculation of the load or electrical power
using the formula P=V x | . Here's alist of
load used for testing the PLTS for home
electricity consumption researcher:



Tibuana

Journal of applied Industrial Engineering-University of PGRI AdiBuana

p-ISSN 2622-2027
e-ISSN 2622-2035

Tablel. PLTSTest Load

No. Nameof goods The amount ofgoods Burden Total Load
1 Light 16 pcs 5 Wetts 80 Watts
2. Fan 5 pcs 50 Watts 250 Watts
3. Refrigerator 1pcs 70 Watts 70 Watts
4, Water pump 1Pcs 125 Watts 125 Wetts
5. TV 1 Pcs 55 Watts 55 Watts
Total 580 Watts

The loads used daily for PLTS testing are
lights, fans, refrigerators, water pumps and
TVs, where the total load is 580 watts.

Where:
P : Electrical power ( Watts)

\Y : Voltage ( Volts)

I : Electric Current ( Ampere)
The following table shows the average

results of thePLTS and PLN load tests:

Table 2. Average Results of Daily Load Test (PLTS)

No Day AverageUsagel oad

First
Second
Third
Fourth
Fifth
Sixth
Seventh

NOo O~ wWNE

405.32
267.96
311.60
323.36
265.10
291.09
312.30

Table 3. Results of Average Daily Load Test (PLN)

No Day AverageUsagel oad

First
Second
Third
Fourth
Fifth
Sixth
seventh

NoobkwbdpE

229.38
242.28
183.33
267.06
205.24
242.28
229.38
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Figure 3. Graph of Average Daily Load Test Results (PLTS)
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Figure 4. Graph of Average Daily Load Test Results (PLN)

From the results of the calculation of inverter can be said to be safe because it can

the average load testing carried out for 7
days with PLTS, the highest load testing

meet household €lectricity needs with a
duration from 06:00 WIB - 13:00 WIB for 7

measurement can be obtained on the first
day with aload result of 405.32 watts. While
the results of the calculation of the average
load testing with PLN get the highest
results, namely 229.38 watts. With the
results of the highest load test, it can be said
that the development of a solar power plant
(PLTS) using a 3000 watt inverter can be
said tobe very safe, because PLTS can meet
electricity consumption for household needs
with a predetermined time duration from
06:00 WIB until 13:00 WIB.

e CONCLUSIONS

From the PLTS test, the result is that the
largest average current per day is1.73 amperes.
Thelargest daily average voltage is 235.95 volts
. The biggest load or average power per day is
405.32 watts . While the highest average daily
load using PLN is 267.06 watts , then the
development of PLTS using a 3000 watt
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days in Indonesia. researcher's house.
REFERENCES

[1]

[2]

[3]

[4]

[3]

Anwar llmar Ramadhan, ED. Analysis of
50 W Capacity Solar Power Generation
System Design. Journal of Engineering
UNDIP, 59-63. 2016.

Gifson, A., Siregar, M. R., Pambudi, M. P.
DESGN AND CONSTRUCTION OF
SOLAR POWER PLANT (PLTS). TESLA,
23. 2020.

H Kristiawan, The Potential of Solar
Power Generation on the Roof of a School
Building in Denpasar City. SPECTRUM
Journal Vol. 6, No. December 4, 2019,
66-70.2019.

Khairul Azmi, ID. Design and Analysis of
Sngle Phase Inverter Using
Arduino-Based SPWM  Method. Val.2
No.4 2017: 36-44, 2, 36-44. 2017

M. Suparian, AS. PROTOTYPE OF
BATTERY CHARGE CONTROLLER
SOLAR HOME SYSTEM IN ULAK



Tibuana
Journal of applied Industrial Engineering-University of PGRI AdiBuana

[6]

[7]

KEMBAHANG 2 VILLAGE, BEST
PULUTAN SUB-DISTRICT, OGAN ILIR
REGENCY. AvoER XI 2019 National
Seminar, 658-665.2019.

Osep Prasetyo, PP. POWER
CALCULATION SYSTEM IN
HOUSEHOLDS TO  PREDICATE

ELECTRICITY COST SAVINGS AND
KNOW THE MINIMUM POWER THAT
SHOULD BE SUPPLIED BY SOLAR
PANELS. e-Proceeding of Engineering :
Vol.6, No.2 August 2019, 3126-
3133.2019.

Venny Yusiana, HM (2017). DESIGN OF
SOLAR PANEL USING TRANSISTOR
(2N3055 & MJ2955) WITH SUN
REFLECTION EFFECT FOR
OPTIMIZATION OF ELECTRICITY
GENERATED. Civronlit Journal of
Batanghari  University Vol.2 No.2
October 2017, 47-53.

p-ISSN 2622-2027
e-ISSN 2622-2035

[8] Andi Julisman, ID (2017). PROTOTY PE

[9]

[10] Sandro

OF UTILIZATION OF SOLAR
PANELS AS A SOURCE OF ENERGY
ON THE AUTOMATION SYSTEM OF
THE BALL STADIUM ROOF. Online
Journal of Electrical Engineering Vol.2
No.12017: 35-42, 35-42.

Evan Permana, AD (2015). DESIGN OF
CHARGER WITH SOLAR
CHARGING BAG USING QUALITY
FUNCTION DEPLOYMENT (QFD).
Online Journal of the National Institute of
Technology No.04 Val.03 October 2015,
97-107.

Putra, CR (2016).
INDEPENDENT SOLAR POWER
GENERATION PLANNING FOR
RESIDENTAL HOUSES. 2016
Scholars National Seminar, 231-237.

TiBuana, Vol. 05, No.1, 2022 | 45



