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 A computer system that uses a video camera to display and record an 
image at the time and place where the device is installed is CCTV. 
However, CCTV currently relies on PLN sources. If the PLN source goes 
out, CCTV will not work. One solution to overcome PLN sources that 
often go out is to use solar energy and remember that solar energy is 
very environmentally friendly. This CCTV uses an Arduino Nano 
microcontroller as a monitoring of battery voltage as a source of 
electrical power assisted by SCC to regulate the incoming current from 
the solar panel and the output current to the load used and the battery 
as a storage voltage of one of the electronic devices that are often used 
by humans. 
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INTRODUCTION 

Along with the rapid development of technology today, people usually monitor the location 
of a distant area without having to be at that location by using CCTV. However, the current 
obstacle to CCTV is that the source of electricity is entirely from PLN. If the electricity goes 
out, the CCTV will also go out, this will be a loss for the Company. The source of electricity 
from sunlight/solar panels is one solution. By using solar panels, solar energy can be 
converted into environmentally friendly electrical energy.  

The increasing demand for continuous and reliable CCTV operation, particularly in 
remote locations, necessitates the exploration of alternative energy sources. This study 
aims to analyze the design of a solar panel system as a sustainable power source for CCTV 
at PT. Link Net, Tbk. The research focuses on determining the feasibility, efficiency, and 
cost-effectiveness of utilizing solar energy to ensure uninterrupted CCTV operation. 

The methodology involves calculating the energy requirements of the CCTV system, 
designing a solar panel system that meets these demands, and evaluating its performance 
under different environmental conditions. Key components such as solar panels, batteries, 
inverters, and charge controllers are selected based on their specifications and 
compatibility with the system. 

The findings indicate that a properly designed solar panel system can supply 
sufficient energy to power the CCTV system, even during low sunlight conditions, by 
incorporating adequate energy storage solutions. Furthermore, the analysis reveals that 
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the initial investment in solar energy is offset by reduced operational costs over time, 
making it a viable and eco-friendly alternative to traditional power sources.This study 
concludes that implementing a solar-powered CCTV system at PT. Link Net, Tbk enhances 
energy sustainability, reduces dependence on the conventional power grid, and contributes 
to the company’s environmental goals. Future recommendations include continuous 
monitoring of the system’s performance and exploring advanced technologies to further 
optimize energy efficiency. 

Therefore, the author wants to apply solar panel energy as the main energy source in 
the design of this CCTV, because solar power is an environmentally friendly power plant 
and never produces waste and pollution, so it is very feasible to be developed. The 
environmental security system is an effort by the company and the environment to create 
conducive conditions, but in reality various efforts have been made such as night patrols to 
guarding with security guards, only the results are still less than optimal. CCTV is one 
solution for certain companies and the surrounding environment because of its real-time 
nature, capable of storing various events, and at the same time providing a warning to 
individuals who want to commit crimes in the area. The implementation of this research 
application was carried out at PT. Link Net.Tbk, Medan. 
Literature Review 
Previous Research. 

The author digs up information from previous research as a comparative material. In 
additionThe author also digs up information from books and other reports in order to obtain 
previously existing information about theories related to the title used to obtain a scientific 
theoretical basis. This research is used to optimize the conversion of light into electrical 
energy as much as possible and can be combined into series or parallel to produce the 
desired voltage and current for use by local companies to increase the company's power 
load 

The research that will be conducted is the analysis of solar panel design as an energy 
source on CCTV. This design will monitor the use of power on CCTV used on the main 
source in the company and will automatically switch to PLN electricity if there is no more 
sunlight and if the power goes out it will switch to the inverter power source from the solar 
panel energy storage battery so that power savings in the future. 
Components of PLTS 

Solar Panel (Photovoltaic) Photovoltaic is the main component that produces electric 
current which will then be stored in a battery. Usually a solar cell or photovoltaic has 
different power and consists of 3 types based on its manufacture: 

a. Monocrystal 
b. Polycrystal 
c. Thin Film 
Of the three technologies, we can distinguish them by their level of efficiency. 

Monocrystal is the photovoltaic that has the highest level of efficiency today, but in terms 
of economy it is still very expensive compared to polycrystal. 
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Figure 1. Solar Panel 

MPPT Solar Charger is a component used to regulate the direct current output from 
the solar panel to the battery during charging. This solar charger controller also functions 
to avoid overcharging the battery, this tool also has the ability to convert the voltage value 
issued by the solar panel to match the voltage value on the battery used in this study is 
MPPT the task of the MPPT device checks the output of the PV module, compares it with 
the battery voltage, then determines the best power that the PV module can produce to 
charge the battery and converts it to the best voltage to get maximum current into the 
battery. This module can also channel power to DC loads, which are directly connected to 
the battery 

 
 
 
 
 
 
 
 

Figure 2. MPPT Charger 
 

Inverter is a supporting electronic component of PLTS that functions to change DC 
(direct current) into AC (alternating current) required by electrical equipment. Choosing the 
right inverter for a particular application depends on the load requirements and also on the 
system itself. The system is whether it is connected to the electricity network (grid 
connected) or a stand-alone system. The efficiency of the inverter during operation is 
around 90%. The inverter has the ability to perform the synchronization process with the 
network. There are many types of inverters on the market. These types have several 
differences ranging from those used for single modules to arrays and those used for 
distribution in KW or MW. There are three types of inverters that are often used, namely 
string inverters, central inverters, and micro inverters. 
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Figure 3. DC To AC Inverter 

Battery is a power storage component to provide power supply at night. Power can 
be stored in batteries, pump storage, or by producing hydrogen for later use in fuel cells. 
Until now, batteries are the cheapest and most practical storage media. In PLTS, 
maintenance-free batteries are needed so that Sealed Lead-Acid Batteries are generally 
used, namely batteries equipped with a cover to prevent electrolytes from coming out of 
the battery. This type of battery has a total efficiency of around 90% for the entire charging 
and discharging cycle due to the resistance in the battery. With the cover, this type of 
battery should not be overcharged so a battery charge controller is needed. Battery 
capacity is expressed in ampere-hours (Ah) which means the large output current of the 
battery that can be flowed in one hour 

 
 
 
 
 
 

Figure 4. Inverter Battery Pack 

CCTV stands for Closed-Circuit Television, which is a visual surveillance system that 
uses cameras to record activities and events in a specific location. A CCTV system consists 
of cameras connected to a monitor or video recorder. These cameras can be installed in 
public or private areas, and they can record images and videos in real time or for later 
playback. 

 
 
 
 
 
 

 
Figure 5. CCTV 
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RESEARCH METHODS 
Activity Plan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6. Flowchart of CCTV Camera Power Capacity Monitoring System Using Solar  

Panels 
a. Solar Panels, Produces electrical energy from sunlight which is then forwarded to the 

solar charger. 
b. MPPT Charger, MPPT Its function is to check the output of the solar panel, compare it 

with the battery voltage then fix the best power that the solar panel can produce to 
charge the battery and convert it to the best voltage to get maximum current to the 
battery. 

c. Battery, The battery used is a lithium battery. This type of battery is the most common 
and popular type of battery used in solar panels because besides being more durable, 
lithium batteries have a higher level of efficiency and require minimal maintenance. 

d. Inverter, The inverter in the PLTS iscomponents or tools in the solar panel system. The 
inverter can convert the DC current of the battery produced by the solar panel into AC 
electric current. Well, almost all household appliances such as AC, TV, Refrigerator, 
HP Charger, and so on use AC electric current. 
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Data Collection and Analysis Techniques 
1. Experiment, in making this thesis, it requires planning to design and make a CCTV 

device using solar panels. 
2. Analyzing, an analysis is carried out on the design which functions to analyze the 

performance of the CCTV system using solar panels to obtain accurate data. 
3. Conducting testing, testing of the design tools is carried out which functions to test 

whether the tools used work according to plan in order to obtain measurement data. 
4. Conducting measurements, measurements are carried out on the device which 

functions to obtain data from the CCTV system using solar panels by conducting 
measurements on each component used to determine its performance according to 
plan. 

5. Collecting data that has been measured will be collected as a reference for analysis 
using graphs and tables to find out the working system of the solar panel device of 
the solar cell power generation system. 
 

ANALYSIS AND RESULTS 
Flowchart System 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Solar Panel Calculation 
In this study will analyze the design of PLTS as the main energy source on centralized 

CCTV located at PT. Link Net.Tbk. The author by calculating the technical aspects to 
calculate the capacity of the PLTS system equipment used. The objectives to be achieved in 
this writing are: 

(Solar Panel) 

MPPT Charger 

Battery 

Relay control panel 

Voltage sensor converter 

Display 

Inverter 

DVR 

Monitor CCTV 

Figure 7. Workflow of the solar panel monitoring process as an energy source on CCTV 
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1. Determining the capacity of CCTV system equipment and the ability of PLTS to 
generate energy at PT. Link Net.Tbk. 

2. Calculate and analyze cost estimates 
Generally, solar energy can be absorbed and converted into electrical energy 4 hours 

per day, How to calculate the solar cell to be used is by dividing the amount of load power 
by 4 hours. So that it produces the amount of Wp needed. 12 cameras require 108 Watts 
of power, while the DVR requires 24 Watts of power Total power = 132 Watts: 4 hours = 
33 wp. So the solar cell we use is a solar cell = 100 Wp so that it does not drop when 
using the current source from the solar panel directly. 
Battery Calculation 

In terms of choosing the battery used, we must first know the amount of battery 
efficiency that we will use in building the PLTS, because the efficiency of each battery is 
different. In the Aki mobile battery, the efficiency is 40%, in the VLRA and Tubular 
batteries the efficiency is 80%, therefore we use tubular batteries which have greater 
efficiency. To calculate how much battery capacity will be used is by dividing the amount 
of power generated by the solar cell we use by the efficiency of the selected battery. 
Power generated = 100Wp × 4 hours = 400Wh. 

 
= 500 : 12 
= 41.6 Ah 

Battery Charging With Solar Panel Without Load 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Battery Charging With Load Without Solar Panel 
 

Figure 8. Battery Charging Process With Solar Panels 
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Analysis results 
After analyzing this thesis, the following conclusions can be drawn: 

1. CCTV can only store recording data for 30 days, after which CCTV will start new 
recording data. 

2. Based on the images obtained by the CCTV camera, it can produce Full HD image 
quality which will be clearly visible during the day and night. 

3. The durability of CCTV without solar panels and with solar panels can turn on CCTV 
for 1 full day assuming that during the day the wasted energy is recharged after the 
battery is fully charged, it is directly connected to the inverter device to directly 
generate electrical energy, but with an initial battery capacity of 13.34 Volts if it is 
cloudy during the day, the battery is used as a substitute for the solar panel. 

4. The voltage generated by a solar panel is directly proportional to the light intensity 
value obtained by the solar panel. 

5. The working principle of solar cells in utilizing CCTV design using solar panels is 
primarily to make maximum use of sunlight captured by the module itself and stored 
by the battery. 
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