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ABSTRAK 

 

DESAIN MULTIFUNCTION RELAY DENGAN 

MEMANFAATKAN KWH METER DIGITAL 

SEBAGAI KOMPONEN UTAMA 

NADIA MAWAR NURHALIZA, NIM : 2212051 

Dosen Pembimbimng I : Dr. Ir. Widodo Pudji Muljanto, MT. 

Dosen Pembimbing II : Sotyohadi, ST., MT. 

 Keandalan sistem tenaga listrik dipengaruhi oleh kemampuan 

sistem proteksi dalam mendeteksi dan merespons gangguan secara cepat 

dan akurat. Namun, penggunaan multifunction relay digital memerlukan 

biaya yang relatif tinggi sehingga kurang ekonomis untuk instalasi skala 

kecil. Penelitian ini bertujuan merancang sistem proteksi tenaga listrik 

berbasis kWh meter digital dan Arduino Uno sebagai alternatif 

multifunction relay yang sederhana dan ekonomis. Sistem dirancang 

untuk melakukan monitoring tegangan dan arus tiga fasa secara real-time 

melalui komunikasi Modbus RTU berbasis RS-485. Logika proteksi 

diimplementasikan untuk mendeteksi overvoltage, undervoltage, 

overcurrent, dan indikasi short circuit berdasarkan parameter impedansi. 

Pengaturan set point dan waktu respon (time delay) dilakukan 

menggunakan keypad, sedangkan parameter kelistrikan dan status sistem 

ditampilkan pada LCD. Hasil pengujian menunjukkan bahwa sistem 

mampu membaca tegangan pada rentang 177,4–315 V dan arus hingga 

3,4 A secara kontinu, mendeteksi gangguan sesuai set point, serta 

mengendalikan relay dan kontaktor untuk memutus beban secara 

otomatis. Penerapan time delay yang berbeda pada setiap jenis gangguan 

meningkatkan selektivitas sistem dan mengurangi kemungkinan false 

trip. Dengan demikian, sistem yang dirancang dapat digunakan sebagai 

alternatif sistem monitoring dan proteksi dasar pada instalasi tenaga listrik 

skala laboratorium.  

Kata Kunci : Sistem proteksi, Arduino Uno, kWh meter digital, Modbus 

RTU, multifunction relay. 

 

 



 

 

ABSTRACT 

MULTIFUNCTIONAL RELAY DESIGN USING DIGITAL KWH 

METER AS THE MAIN COMPONENT 

 

NADIA MAWAR NURHALIZA, NIM : 2212051 

Supervisor I : Dr. Ir. Widodo Pudji Muljanto, MT. 

Supervisor II : Sotyohadi, ST., MT. 

 The reliability of electric power systems is influenced by the ability of 

protection systems to detect and respond to faults quickly and accurately. 

However, the use of digital multifunction relays generally requires 

relatively high costs, making them less economical for small-scale 

installations. This study aims to design an electric power protection 

system based on a digital kWh meter and an Arduino Uno as a simple and 

cost-effective alternative to a multifunction relay. The proposed system is 

designed to monitor three-phase voltage and current in real time through 

Modbus RTU communication over an RS-485 interface. The protection 

logic is implemented to detect overvoltage, undervoltage, overcurrent, 

and short-circuit indications based on impedance parameters. The set 

points and response time (time delay) are configured using a keypad, 

while electrical parameters and system status are displayed on an LCD. 

The test results show that the system is capable of continuously measuring 

voltage within the range of 177.4–315 V and current up to 3.4 A, detecting 

faults according to the predefined set points, and controlling the relay and 

contactor to disconnect the load automatically. The implementation of 

different time delay settings for each type of fault improves system 

selectivity and reduces the possibility of false trips. Therefore, the 

proposed system can be used as an alternative basic monitoring and 

protection system for laboratory-scale electrical power installations.  

Keywords : protection system, Arduino Uno, digital kWh meter, Modbus 

RTU, multifunction relay
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