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LAMPIRAN 

Lampiran 1 : Listing program Arduino 

/* This code works with ESP8266 12E or Arduino and ZMPT101B AC voltage 

sensor up to 250 VAC 50/60Hz 

 * It permits the measure of True RMS value of any AC signal, not only sinewave 

 * The code uses the Sigma "Standard deviation" method and displays the value 

every "printPeriod" 

 * check www.SurtrTech.com for more details 

 */ 

 

#include <Filters.h>                            //Library to use 

#include <LiquidCrystal_I2C.h> 

#include <Wire.h> 

#include <ACS712.h> 

#include <ZMPT101B.h> 

 

LiquidCrystal_I2C lcd(0x27,20,4);  // set the LCD address to 0x27 for a 16 chars 

and 2 line display 

 

ACS712 currentSensor(ACS712_30A, A0); 

ACS712 currentSensorDC(ACS712_30A, A1); 

float testFrequency = 60;                     // test signal frequency (Hz) 

float windowLength = 40.0/testFrequency;       // how long to average the signal, 

for statistist, changing this can have drastic effect 
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                                              // Test as you need 

int SensorAC = 2;//A2 Sensor Tegangan AC 

int SensorDC = 3; //A3 Sensor Tegangan DC 

 

float intercept = 0;  // to be adjusted based on calibration testin 

float slope = 0.140; // to be adjusted based on calibration testin 

float volts; //voltage   

 

// Voltage Sensor DC 

float Vmodul = 0.0;  

float hasil = 0.0; 

float R1 = 30000.0; //30k 

float R2 = 7500.0; //7500 ohm resistor,  

int value = 0; 

  

 

/* How to get the intercept and slope? First keep them like above, intercept=0 and 

slope=1,  

 * also below keep displaying Calibrated and non calibrated values to help you in 

this process. 

 * Put the AC input as 0 Volts, upload the code and check the serial monitor, 

normally you should have 0 

 * if you see another value and it is stable then the intercept will be the opposite of 

that value 
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 * Example you upload first time and then you see a stable 1.65V so the intercept 

will be -1.65 

 * To set the slope now you need to put the voltage at something higher than 0, 

and measure that using your reference TRMS multimeter 

 * upload the new code with the new intercept and check the value displayed as 

calibrated values 

 * Slope = (Measured values by multimeter)/(Measured values by the code) 

 * Place your new slope and reupload the code, if you have problems with 

calibration try to adjust them both 

 * or add a new line to calibrate further 

 * Slope and intercept have nothing to do with the TRMS calculation, it's just an 

adjustement of the line of solutions 

 */ 

 

 

unsigned long Periodo = 1000; //Measuring frequency, every 1s, can be changed 

unsigned long tiempoAnterior = 0; 

 

RunningStatistics inputStats; //This class collects the value so we can apply some 

functions 

 

void setup() { 

  lcd.init();                      // initialize the lcd  

  // Print a message to the LCD. 
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  lcd.backlight(); 

  Serial.begin(9600);    // start the serial port 

  Serial.println("Serial started"); 

  delay(100); 

  lcd.setCursor(8,0); 

  lcd.print("SKRIPSI"); 

  lcd.setCursor(4,1); 

  lcd.print("RANCANG BANGUN"); 

   lcd.setCursor(3,2); 

  lcd.print("SISTEM PEMBANGKIT"); 

  lcd.setCursor(2,3); 

  lcd.print("LISTRIK TENAGA AIR"); 

  delay(1000); 

  lcd.clear(); 

  lcd.setCursor(2,0); 

  lcd.print("UNTUK MEMANFAATKAN"); 

  lcd.setCursor(1,1); 

  lcd.print("ENERGI ALIRAN POMPA"); 

  lcd.setCursor(3,2); 

  lcd.print("AIR DI KOLAM IKAN"); 

  lcd.setCursor(0,3); 

  lcd.print("===================="); 
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  delay(1000); 

  lcd.clear(); 

} 

 

void loop() { 

   

                  

     RunningStatistics inputStats; 

     inputStats.setWindowSecs(windowLength); 

      

     while(true){ 

      SensorAC = analogRead(2); 

      inputStats.input(SensorAC); 

      if((unsigned long)(millis() - tiempoAnterior) >= Periodo) { 

        volts = intercept + slope * inputStats.sigma(); 

        volts = volts*(35.3231); 

        Serial.print("V:"); 

        Serial.println(volts); 

        lcd.setCursor(0,0); 

        lcd.print("VAC="); 

        lcd.setCursor(4,0); 

        lcd.print(volts); 
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  value = analogRead(SensorDC); 

  Vmodul = (value * 5.0) / 1024.0; 

  hasil = Vmodul / (R2/(R1+R2)); 

  /*lcd.setCursor(0,0); 

  lcd.print("Vout modul= "); 

  lcd.print(Vmodul); 

  lcd.print(" V");*/ 

  Serial.print("VDC="); 

  Serial.println(hasil,2); 

  lcd.setCursor(0,1); 

  lcd.print("VDC="); 

  lcd.print(hasil,2); 

 

  // tegangan PLN diasumsikan stabil pada 220v 

    float I = currentSensor.getCurrentAC(); 

    float Idc = currentSensorDC.getCurrentAC(); 

  

// Untuk menghitung daya, kita perlu tegangan dikalikan dengan arus 

  float P = volts * I; 

  float P1 = hasil * Idc; 
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  /*Serial.println(String("I = ") + I + " A"); 

  Serial.println(String("P = ") + P + " Watts");*/ 

  //Sensor Arus AC 

  //Tampilan Serial Monitor 

  Serial.print("IAC="); 

  Serial.println(I); 

  Serial.print("PAC="); 

  Serial.println(P); 

  //Tampilan LCD 

  lcd.setCursor(0,2); 

  lcd.print("IAC="); 

  lcd.setCursor(4,2); 

  lcd.print(I); 

  lcd.setCursor(0,3); 

  lcd.print("PAC="); 

  lcd.setCursor(4,3); 

  lcd.print(P); 

  //Sensor Arus DC 

  //Tampilan Serial Monitor 

  Serial.print("IDC="); 

  Serial.println(Idc); 
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  Serial.print("PDC="); 

  Serial.println(P1); 

  //Tampilan LCD 

  lcd.setCursor(10,2); 

  lcd.print("IDC="); 

  lcd.setCursor(14,2); 

  lcd.print(Idc); 

  lcd.setCursor(10,3); 

  lcd.print("PDC="); 

  lcd.setCursor(14,3); 

  lcd.print(P1); 

  delay(1000); 

 tiempoAnterior = millis(); 

      } 

     } 

        

} 
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Lampiran 2 : Data Sheet Komponen-komponen 
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Lampiran 3 : Hasil Pengujian 
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