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LAMPIRAN 

Lampiran 1. Perhitungan Nilai Duty Cycle dan Komponen Boost Converter 

1. Menentukan nilai Duty Cycle dengan input 9,1 volt 

𝐷 = 1 −
𝑉𝑖𝑛_𝑚𝑖𝑛

𝑉𝑜𝑢𝑡
  

𝐷 = 1 −
9,1

12
  

𝐷 = 0,25 

2. Menentukan nilai Duty Cycle dengan input 10,1 volt 

𝐷 = 1 −
𝑉𝑖𝑛_𝑚𝑖𝑛

𝑉𝑜𝑢𝑡
  

𝐷 = 1 −
10,1

12
  

𝐷 = 0,16 

3. Menentukan nilai Duty Cycle dengan input 11,1 volt 

𝐷 = 1 −
𝑉𝑖𝑛_𝑚𝑖𝑛

𝑉𝑜𝑢𝑡
  

𝐷 = 1 −
11,1

12
  

𝐷 = 0,8 

4. Menentukan nilai induktor 

𝐿𝑚𝑖𝑛 =
𝐷(1−𝐷)2

2𝑓𝑠
𝑅  

𝐿𝑚𝑖𝑛 =
0.25(1−0,25)2

2 𝑥 40𝑘𝐻𝑧
2,4  

𝐿𝑚𝑖𝑛 = 421 𝜇𝐻  

5. Menentukan nilai kapasitor 

𝐶 =
𝑉𝑜 𝑥 𝐷

𝑅 𝑥 ∆𝑉𝑜 𝑥 𝑓𝑠
   

𝐶 =
12 𝑥 0,25

2,4 𝑥 0,012 𝑥 40𝑘𝐻𝑧
   

𝐶 = 26,04 𝜇𝐹  
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Lampiran 2. Kode Program Arduino 

 

#define pinModBusTX         4 

  

#include <SoftwareSerial.h> 

  

SoftwareSerial pzem(2, 3); // RX, TX 

  

byte perintah[] = {0x01, 0x04, 0x00, 0x00, 0x00, 0x08};//readInputRegisters 

byte bufferDataModbus[100]; 

byte *ptr; 

 

int PWM = 11; 

int pwm = 0; // nilai awal lebar pwm 

int range1 = 11.1; 

int range2 = 10.1; 

int range3 = 9.1; 

  

void setup() { 

  pinMode(pinModBusTX, OUTPUT); 

  pinMode (PWM, OUTPUT); 

  TCCR2B = TCCR2B & B11111000 | B00000001; 

   

  Serial.begin(9600); 

  Serial.println(F("Baca Sensor Tegangan")); 

  Serial.println(); 

  

  pzem.begin(9600); 

  ptr = bufferDataModbus; 

} 

  

void loop() 

{ 

  uint16_t crc = calcCRC(perintah, sizeof(perintah)); 

  float voltage = digitalRead(pinModBusTX); 

  float range1 = 11.1; 

  float range2 = 10.1; 

  float range3 = 9.1; 

   

  digitalWrite(pinModBusTX, HIGH); 
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  delay(1); 

  pzem.write(perintah, sizeof(perintah)); 

  pzem.write(lowByte(crc)); 

  pzem.write(highByte(crc)); 

  delay(10); 

  digitalWrite(pinModBusTX, LOW); 

  

  long millisResponModbus = millis() + 1000; 

  while (!pzem.available()) 

  { 

    if (millisResponModbus < millis()) 

    { 

      break;//timeout 

    } 

  } 

  

  while (pzem.available()) 

  { 

    byte b = pzem.read(); 

    *ptr++ = b; 

    delay(2); 

  } 

  

  if (memcmp(bufferDataModbus, perintah, 2) == 0) 

  { 

    ptr = bufferDataModbus; 

  

    float tegangan      = ((ptr[0 + 3] << 8) + ptr[1 + 3]) * 0.01; 

    float arus          = ((ptr[2 + 3] << 8) + ptr[3 + 3]) * 0.01; 

    float daya          = (((uint32_t)ptr[6 + 3] << 24) + ((uint32_t)ptr[7 + 3] << 16) + (ptr[4 + 3] << 8) + ptr[5 + 3]) 

* 0.1; 

    float energi        = (((uint32_t)ptr[10 + 3] << 24) + ((uint32_t)ptr[11 + 3] << 16) + (ptr[8 + 3] << 8) + ptr[9 + 

3]); 

    uint16_t alarmHigh  = ((ptr[12 + 3] << 8) + ptr[13 + 3]); 

    uint16_t alarmLow   = ((ptr[14 + 3] << 8) + ptr[15 + 3]); 

  

    memset(bufferDataModbus, 0x00, sizeof(bufferDataModbus)); 

  

    Serial.println("=========="); 

    Serial.print("tegangan      = "); 
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    Serial.println(tegangan); 

    Serial.print("arus          = "); 

    Serial.println(arus); 

    Serial.print("daya          = "); 

    Serial.println(daya); 

    Serial.print("energi        = "); 

    Serial.println(energi); 

    Serial.print("alarmHigh     = "); 

    Serial.println(alarmHigh); 

    Serial.print("alarmLow      = "); 

    Serial.println(alarmLow); 

  } 

  

  Serial.println(); 

  delay(100); 

 

  if (voltage == range1){ 

    digitalWrite(pwm, 20); 

    Serial.println(range1); 

    Serial.print("range1        = "); 

    delay(1000); 

  } 

 

  else if (voltage == range2){ 

    digitalWrite(pwm, 40); 

    Serial.println(range2); 

    Serial.print("range2        = "); 

    delay(1000); 

  } 

   

   else if (voltage == range3){ 

    digitalWrite(pwm, 63); 

    Serial.println(range3); 

    Serial.print("range3        = "); 

    delay(1000); 

  } 

    digitalWrite(PWM,pwm); 

} 

   

uint16_t calcCRC(byte *data, byte panjang) 
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{ 

  int i; 

  uint16_t crc = 0xFFFF; 

  for (byte p = 0; p < panjang; p++) 

  { 

    crc ^= data[p]; 

    for (i = 0; i < 8; ++i) 

    { 

      if (crc & 1) 

        crc = (crc >> 1) ^ 0xA001; 

      else 

        crc = (crc >> 1); 

    } 

  } 

  return crc; 

} 
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Lampiran 3. Datasheet 

1. Datasheet Arduino UNO 
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2. Datasheet MOSFET IRFP150N 
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3. Datasheet Optocoupler PC817 
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4. Datasheet Dioda MUR1560G 
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5. Datasheet PZEM-003 
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6. Datasheet Modul RS458 
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