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ABSTRAK 

 

“RANCANG BANGUN KETIDAKSEIMBANGAN BEBEAN 

TERHADAP ARUS NETRAL DAN LOSSES PADA TRANSFORMATOR 

DISTRIBUSI MENGGUNAKAN IOT” 

Oleh: 

ALHIMNI ILMAN AHMADI ROBYH 

NIT: 30121026 

 

Penelitian ini mengkaji masalah kebocoran arus pada netral dalam sistem 

distribusi listrik, dengan fokus pada dampak finansial dan teknisnya. Kebocoran 

arus pada netral dapat disebabkan oleh ketidakseimbangan arus pada fasa R, S, dan 

T, yang mengarah pada pemborosan energi dan potensi bahaya keamanan. Studi ini 

mengembangkan alat berbasis IoT untuk monitoring dan peringatan dini terhadap 

kebocoran arus pada netral menggunakan sensor arus PZEM-004T. 

Alat ini tidak hanya memantau arus secara real-time tetapi juga menghitung 

kerugian finansial yang ditimbulkan oleh kebocoran arus tersebut. Pengujian 

dilakukan pada kondisi beban penuh dan tanpa beban untuk mengevaluasi kinerja 

alat dalam berbagai skenario penggunaan. 

Hasil penelitian menunjukkan bahwa alat mampu mendeteksi kebocoran 

arus dengan akurasi yang baik, dan sistem peringatan yang diimplementasikan 

efektif dalam mencegah risiko kecelakaan listrik. Diharapkan hasil penelitian ini 

dapat memberikan kontribusi dalam meningkatkan efisiensi dan keamanan sistem 

distribusi listrik, serta memberikan landasan untuk pengembangan teknologi 

monitoring yang lebih lanjut di masa depan. 

Kata kunci: kebocoran arus, sensor arus, PZEM-004T, IoT 
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ABSTRACT 

 

“DESIGN AND DESIGN OF BENEFIT IMBALANCING TO NEUTRAL 

CURRENT AND LOSSES IN DISTRIBUTION TRANSFORMERS USING 

IOT” 

By: 

ALHIMNI ILMAN AHMADI ROBYH 

NIT: 30121026 

 

This research examines the problem of neutral leakage current in electricity 

distribution systems, with a focus on its financial and technical impacts. Leakage 

current in the neutral can be caused by leakage current in the R, S, and T phases, 

leading to energy waste and potential safety hazards. This study IoT-based tool for 

monitoring and early warning develops leakage current in the neutral using the 

PZEM-004T current sensor.  

This tool not only monitors current in real-time but also calculates financial 

losses caused by leaking current. Testing is carried out under full load and no load 

conditions to demonstrate the performance of the tool in various usage scenarios. 

  The research results show that the tool is able to detect current leaks with 

good accuracy, and the warning system is implemented effectively in preventing 

the risk of electrical accidents. It is hoped that the results of this research can 

contribute to improving the efficiency and safety of electricity distribution systems, 

as well as providing a basis for further development of monitoring technology in 

the future. 

Keywords: leakage current, current sensor, PZEM-004T, IoT 
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LAMPIRAN 

A.  

Lampiran A. perhitungan kurugian finansial akibat kebocoran arus pada 

Netral 

 

Diketahui : 

Kebocoran arus : 10,5 A beban penuh dan 0,4 A beban kosong 

Tarif listrik per kWH : Rp 1,467.28 

Maka : 

P = 220 volt x 10,5 A = 2310 Watt 

2310 Watt x 24 jam = 55.440 Wh  

             = 55,44 kWh 

55,44 Kwh x 30 hari = 1663.2 kWh 

1663,2 kWh x Rp1,467.28/kWh ≈ Rp2,440,606.30 untuk kerugian dalam 1 bulan 

P = 220 volt x 0,4 A = 88 Watt 

88 Watt x 24 jam = 2112 Wh 

       = 2,112 kWh 

2.112 kWh x 30 Hari = 63.36 kWh 

63.36 kWh x Rp1,467.28/kWh ≈ Rp92,974.92 untuk kerugian dalam 1 bulan 

 

Dikarenakan beban penuh hanya digunakan hanya saat malam hari sekitar 12 jam 

maka  

 

Rp2,440,606.30 : 2 = Rp1,220,303.15 

Rp92,974.92 : 2 = Rp46,487.46 

 

Rp1,220,303.15 + Rp46,487.46 =  1,266,790.61. 

 

Untuk kerugian per bulannya berikasr sekitar 1,266,790.61. 
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B.  

Lampiran B. Coding alat 

#include <LiquidCrystal_I2C.h> 

#include "SoftwareSerial.h" 

#include <PZEM004Tv30.h> 

#include <ESP8266WiFi.h> 

WiFiClient client; 

String apiKey = "Z2DK0RBUOGE0HQZC"; 

const char* server = "api.thingspeak.com"; 

PZEM004Tv30 pzem(D3, D4); // Software Serial pin 8 (RX) & 9 (TX) 

LiquidCrystal_I2C lcd(0x27, 16, 2); 

const char* ssid = "XL Home";  

const char* password = "dormhabib1210#$"; 

const char* host = "api64.ipify.org"; 

const int httpPort = 443;  

unsigned long delayScale = 100; 

unsigned long timeScale = 0; 

unsigned long delaySmpling = 100;  

unsigned long timeSmpling = 0; 

unsigned long delayDetik= 1000; 

unsigned long timeDetik = 0; 

unsigned long delayDis = 20000; 

unsigned long timeDis = 0; 

unsigned long delaySend = 15000;  

unsigned long timeSend = 0; 

unsigned long delayBuz = 50;  

unsigned long timeBuz = 0; 

float ampr=0; 

float volt=0; 

float watt=0; 

float kW=0; 

float kwDis=0; 

float pf=0; 

float cosWatt=0; 

float wattPf=0; 

float kwhOut=0; 

float Rp=0; 

float WattRil=0; 

float Hasil=0; 

int opsi;  

int enter; 

int up; 

int load=50; 

int dis=1; 
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int diss=1; 

int disClr=0; 

int scale=0; 

int menu=1; 

int sett=1; 

int setting=1; 

int buzz=1; 

 

byte panah[]= { 0B01000, 0B01100, 0B01110, 0B01111, 0B01110, 0B01100, 0B01000, 

0B00000 }; 

 

void setup() { 

  Serial.begin(115200); 

  lcd.begin(16,2);  

  lcd.init(); 

  lcd.backlight(); 

  lcd.createChar(1,panah); 

  pinMode(D0, OUTPUT);//Buzzer  

  pinMode(D5, OUTPUT);//Lampu led over load 

  pinMode(D6, INPUT);//Up 

  pinMode(D7, INPUT);//Enter/Down 

  pinMode(D8, INPUT);//menu 

  digitalWrite(D5, 0); 

  WiFi.mode(WIFI_STA);  

  WiFi.begin(ssid, password); 

    

  lcd.setCursor(3, 0); 

  lcd.print("My Projeck"); 

  digitalWrite(D0, 0); 

  delay(100); 

  digitalWrite(D0, 1); 

  delay(1000); 

  digitalWrite(D5, 1); 

  delay(3000); 

  lcd.clear(); 

     

    lcd.clear(); 

    lcd.setCursor(0, 0); 

    lcd.print("Sukses: ");  

    lcd.print(millis()); 

    lcd.print("Ms"); 

    lcd.setCursor(0, 1); 

    lcd.print("IP: ");  

    lcd.print(WiFi.localIP()); 

    delay(3000); 
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    digitalWrite(D0, 0); 

    delay(100); 

    digitalWrite(D0, 1); 

    lcd.clear(); 

     

    lcd.setCursor(2, 0); 

    lcd.print("Test Koneksi"); 

   if(client.connect(host, httpPort)) {// cek koneksi 

     lcd.setCursor(0, 1); 

     lcd.print("Koneksi 200 OK");  

     digitalWrite(D0, 0);//sukses 200 Ok 

     delay(100); 

     digitalWrite(D0, 1); 

   } 

   else{ 

    lcd.setCursor(0, 1); 

    lcd.print("Koneksi 302 Bad");  

    digitalWrite(D0, 0);// eror 302 

    delay(1000); 

    digitalWrite(D0, 1); 

   } 

    delay(3000); 

    lcd.clear(); 

} 

 

void loop() { 

     

 if(millis()-timeScale>delayScale){// Scaling data Pzem004T 

   volt=pzem.voltage();  

   ampr=pzem.current(); 

   watt=pzem.power();  

   pf=pzem.pf();  

   timeScale=millis();        

  } 

     

   wattPf=volt*ampr; //Daya Semu 

     

   if(millis()-timeSmpling>delaySmpling){ //sampling data  

    scale++; 

    Hasil=Hasil+wattPf; 

    timeSmpling=millis();        

    } 

    if(scale>=10){// clokck 1 detik 

     WattRil=Hasil/10; 
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     Hasil=0; 

     scale=0; 

    } 

     

    if(ampr>=load){//Led over load 

     digitalWrite(D5, 0); 

      if(millis()-timeBuz>delayBuz){ //Timer Buzzer 

        buzz++; 

       timeBuz=millis();        

      } 

      if(buzz==1){ 

       digitalWrite(D0, 0); 

      } 

      if(buzz==3){ 

       digitalWrite(D0, 1); 

      } 

      if(buzz>=5){ 

        buzz=1; 

      } 

    } 

     else{ 

     digitalWrite(D5, 1); 

     digitalWrite(D0, 1); 

    } 

     

   cosWatt=(wattPf/pf)-wattPf; //Hitung rugi daya 

     

   kwhOut=(WattRil/1000)*720; //Total rugi KWh dalam 1 Bulan atau 720jam 

     

   Rp=kwhOut*1470; //Hitung Rupiah dengan acuan per 1Kwh adalah Rp1470 

     

   kW=watt/1000; //Konversi display dari watt ke KiloWatt 

   if(watt>1000){ 

      kwDis=kW; 

    } 

   else{ 

      kwDis=watt; 

    } 

     

  if(millis()-timeSend>delaySend){  

   if (client.connect(server,80)){ 

     String postStr = apiKey; 

     postStr +="&field1="; 

     postStr += String(ampr); 

     postStr +="&field2="; 
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     postStr += String(Rp); 

     postStr += "\r\n\r\n"; 

     client.print("POST /update HTTP/1.1\n"); 

     client.print("Host: api.thingspeak.com\n"); 

     client.print("Connection: close\n"); 

     client.print("X-THINGSPEAKAPIKEY: "+apiKey+"\n"); 

     client.print("Content-Type: application/x-www-form-urlencoded\n"); 

     client.print("Content-Length: "); 

     client.print(postStr.length()); 

     client.print("\n\n"); 

     client.print(postStr); 

    } 

   timeSend=millis(); 

  } 

     

  if(millis()-timeDis>delayDis){ //Timer display 

    dis++;    

    lcd.clear(); 

   timeDis=millis();        

  } 

     

  if(watt>0){ // Display Beban kosong 

    diss=1; 

    disClr=1; 

   } 

   else{ 

    if(disClr==1){ 

      lcd.clear(); 

     } 

      disClr=0; 

    diss=2; 

   } 

 

  opsi = digitalRead(D8); //setting select 

  if(opsi==HIGH){     

  menu++; 

  digitalWrite(D0, 0); 

  delay(100); 

  digitalWrite(D0, 1); 

  delay(100); 

  lcd.clear(); 

  }     

 if(menu==1){//Display menu 1 

  enter = digitalRead(D7); //setting select 

  if(enter==HIGH){     
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  dis++;    

  digitalWrite(D0, 0); 

  delay(100); 

  digitalWrite(D0, 1); 

  delay(100); 

  lcd.clear(); 

  }     

 if(dis==1){ 

  if(millis()-timeDetik>delayDetik){  

   lcd.setCursor(0, 0); 

   lcd.print(volt); 

   lcd.print("V"); 

   lcd.setCursor(10, 0); 

   lcd.print(ampr); 

   lcd.print("A"); 

   lcd.setCursor(0, 1); 

   lcd.print(kwDis); 

   lcd.print("W   "); 

   lcd.setCursor(10, 1); 

   lcd.print(pf); 

   lcd.print("Pf"); 

   timeDetik=millis();        

  } 

 } 

 if(dis==2){ 

  if(millis()-timeDetik>delayDetik){  

   if(diss==1){ 

    lcd.setCursor(0, 0); 

    lcd.print("Total: "); 

    lcd.print(kwhOut); 

    lcd.print("Kwh  "); 

    lcd.setCursor(0, 1); 

    lcd.print("Rp "); 

    lcd.print(Rp); 

   } 

   if(diss==2){ 

    lcd.setCursor(2, 0); 

    lcd.print("Beban Kosong"); 

   } 

   timeDetik=millis();        

  } 

 } 

 if(dis>=3){ 

   dis=1; 

 } 
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 } 

         

 if(menu==2){//display menu 2 

  if(setting==1){ 

  if(sett==1){//sett over load 

  enter = digitalRead(D7); //setting select 

  if(enter==HIGH){     

   setting=2; 

   digitalWrite(D0, 0); 

   delay(100); 

   digitalWrite(D0, 1); 

   delay(100); 

   lcd.clear(); 

    }                     

    lcd.setCursor(0,0); 

    lcd.write(1);               

    lcd.print("Sett OverLoad");                                          

    } 

   } 

   if(setting==2){ 

    up = digitalRead(D6); //setting select 

    if(up==HIGH){     

    load++; 

    delay(10); 

    }     

    enter = digitalRead(D7); //setting select 

    if(enter==HIGH){     

    load--; 

    delay(10); 

    }     

    load = constrain(load,1,100); 

    lcd.setCursor(0,0);       

    lcd.print("Sett OverLoad");       

    lcd.setCursor(0,1);  

    lcd.print("Load :");              

    lcd.write(1);        

    lcd.print(load); 

    lcd.print("Ampr ");      

    } 

  } 

 if(menu>=3){ 

  menu=1; 

  setting=1; 

 } 
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C.  

Lampiran C. Wirimg Diagram
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D.  

Lampiran D. Daftar Riwayat Hidup 

DAFTAR RIWAYAT HIDUP 
 

 

Nama : Alhimni Ilman Ahmadi Robyh 

Nama Panggilan  : Alhimni  

Tempat, Tanggal Lahir : Pasuruan, 12 Juli 2001 

Agama  : Islam 

Orang Tua : Sunarto dan Chuswati 

Saudara  : Eka Yuli P dan Kurnia Dwi R 

Alamat     : Jl.Trunojoyo No.90 Rt.04    

Rw.02 Kel.Tembokrejo  

Kec.purworejo Kota.Pasuruan 

67118 

Hobi  : Memasak 

 

 

Latar Belakang Pendidikan  : 

− 2007 – 2013 : SD Negeri 1 Tembokrejo Kota Pausuruan 

− 2013 – 2016 : SMP Negeri 8 Kota Pasuruan 

− 2016 – 2019 : SMA Negeri 1 Gondangwetan Kabupaten Pasuruan 

− 2021 – 2024  : Politeknik Penerbangan Surabaya 

 

On the Job Training   : 

− (Mei 2023 – Sempetmber 2023) UPBU APT Pranoto, Samarinda  

− (Oktober 2023 – Februari 2024) Bandara Internasional Sultan Hasanuddin, 

Makassar 

 

Sertifikat Kompetensi   :  

− ACS 

− Transmisi Distribusi 

− Airfield Lighting System 

 

 

 


