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ABSTRAK 
 

 

IMPLEMENTASI MODIFIKASI  BOOST KONVENTER DC-DC TOPOLOGI 

SEPIC PADA PROTOTIPE PEMBANGKIT LISTRIK TENAGA SURYA 

DILENGKAPI SISTEM MONITORING ARUS DAN TEGANGAN BERBASIS 

INTERNET OF THINGS DI BANDAR UDARA TANJUNG REDEP 

KALIMARAU BERAU  

 

Oleh: 

ULFIANA DYAH PRAMESTI 

NIT. 30121024 

 

  

Perancangan sistem monitoring PLTS yang terhubung pada beban, 

diperlukan beberapa komponen salah satunya konverter DC-DC. Konverter ini 

digunakan untuk meningkatkan tegangan keluaran panel surya. Dalam perancangan 

konverter DC-DC, biasanya digunakan konverter dengan gain yang tinggi untuk 

meningkatkan tegangan keluaran photovoltaic dan memperoleh efisiensi konversi 

yang tinggi. Pada penelitian ini dilakukan modifikasi pada boost konverter 

konvensional. Modifikasi dilakukan dengan penambahan diode dan kapasitor 

sebagai rangkaian pengganda tegangan. Hasil dari modifikasi dapat menaikkan 

tegangan 8 kali tegangan masukan.  

Modifikasi boost konverter DC-DC Topologi SEPIC diimplementasikan di 

Bandar Udara Tanjung Redep Kalimarau Berau. Pada bandara tersebut memiliki 

PLTS berkapasitas 540 KWP. Monitoring yang dilakukan pada PLTS bandara ini 

masihh dilakukan secara manual yaitu dengan melihat display monitor yang terletak 

pada inverternya. Hal ini membutuhkan beberapa waktu untuk melihatnya. Oleh 

karena itu penerapan monitoring dan modifikasi boost konverter DC-DC topologi 

SEPIC mempermudah dalam pemantauan PLTS dan dapat memaksimalkan gain 

yang tinggi sebelum masuk pada konverter. 

Kata kunci : Pembangkit Listrik tenaga surya, monitoring arus dan tegangan, 

konverter DC-DC topologi SEPIC  
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ABSTRACT 
 

 

IMPLEMENTATION OF SEPIC TOPOLOGY DC-DC BOOST CONVENTER 

MODIFICATION ON A SOLAR POWER PLANT PROTOTYPE EQUIPPED 

WITH AN INTERNET OF THINGS BASED CURRENT AND VOLTAGE 

MONITORING SISTEM AT TANJUNG REDEP AIRPORT, KALIMARAU 

BERAU 

 

By: 

ULFIANA DYAH PRAMESTI 

NIT. 30121024 

 

To design a PLTS monitoring system that is connected to a load, several 

components are required, one of which is a DC-DC converter. This converter is 

used to increase the output voltage of solar panels. In designing DC-DC converters, 

converters with high gain are usually used to increase the photovoltaic output 

voltage and obtain high conversion efficiency. In this research, modifications were 

made to the conventional boost converter. Modifications are made by adding diodes 

and capacitors as a voltage doubler circuit. The results of the modification can 

increase the voltage 8 times the input voltage.In designing a grid-connected PLTS 

monitoring sistem, a DC-DC converter is needed to increase the output voltage of 

the solar panels. When designing a DC-DC converter, a high gain converter is 

usually used to increase the photovoltaic output voltage and obtain high conversion 

efficiency. Therefore, in this research, modifications were made to improve the 

conventional converter. Modifications are made by adding diodes and capacitors. 

The results of the modification can increase the voltage up to 7 times the input 

voltage. 

Modification of the DC-DC boost converter SEPIC topology was 

implemented at Tanjung Redep Airport, Kalimarau Berau. The airport has a PLTS 

with a capacity of 540 KWP. Monitoring carried out at this airport PLTS is still 

done manually, namely by looking at the monitor display located on the inverter. 

This takes some time to see. Therefore, implementing monitoring and modifying the 

SEPIC topology DC-DC boost converter makes it easier to monitor PLTS and can 

maximize high gain before entering the converter. 

Keywords : Solar power generation, current and voltage monitoring, SEPIC 

topology DC-DC converter 
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LAMPIRAN 

 

 

LAMPIRAN A : Standart Operational Procedure (SOP) 

 Standart Operational Procedure (SOP) pada pengoperasian alat merupakan 

panduan mengenai Langkah-langkah dalam penggunaan alat yang sesuai dan aman. 

SOP ini bertujuan untuk memberikan panduan yang jelas dan terstruktur tentang 

tata cara penggunaan “Implementasi Modifikasi  Boost Konventer DC-DC 

Topologi Sepic pada Prototipe Pembangkit Listrik Tenaga Surya Dilengkapi Sistem 

Monitoring Arus dan Tegangan Berbasis Internet of Things di Bandar Udara 

Tanjung Redep Kalimarau Berau”. Dengan adanya SOP ini diharapkan lebih aman 

dalam pengoperasian alat ini sehingga dapat alat dapat berfungsi secara optimal, 

tidak ada kesalahan dan kerusakan pada alat.  

 

A. Langkah-langkah menyalakan alat  

1. Meletakkan alat pada bawah sinar matahari sehingga penyerapan sinar 

matahari oleh panel surya akan optimal.
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2. Menyambungkan output rangkaian dengan beban lampu DC yang 

tersedia.  Penyambuangan dapat dilihat pada gambar diatas dan 

memperhatikan positif dan negatif jangan sampai terbalik.  

3. Rangkaian tidak boleh dihidupkan tanpa beban oleh karena itu 

memastikan beban tersambung secara sempurna. Apabila terpasang 

tanpa beban maka akan merusak komponen bahkan alat bisa mati. 

4. Setelah beban terpasang, menyambungkan output panel surya ke input 

rangkaian. (keterangan pada gambar diatas) 

5. Alat akan menyala, lcd menampilkan tegangan arus input maupun 

ouput.  

6. Selanjutnya menyalakan hotspot yang sudah disetting untuk 

memonitoring arus dan tegangan pada web server maupun aplikasi 

android yang telah dibuat.  

7. Tampilan nilai tegangan dan arus tertampil pada monitoring web dan 

aplikasi android, hal ini menandakan alat sudah menyala dan dapat 

digunakan.  

 

B. Langkah-langkah mematikan alat 

1. Mematikan hotspot yang terhubung untuk memutuskan koneksi dengan 

web dan aplikasi android. 

2. Melepas sambungan output solar cell pada input rangkaian. 

3. Alat sudah mati  
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LAMPIRAN B: Koding Alat 

1. Modifikasi Boost konverter_Streamer 

#include <ESP8266WiFi.h> 

#include <ESP8266HTTPClient.h> 

#include <WiFiClientSecureBearSSL.h> 

#include <WiFiClient.h> 

#include <SoftwareSerial.h> 

 

#define SSER_TX_Pin D1 

#define SSER_RX_Pin D2 

 

// software serial #1: RX = digital pin 10, TX = digital pin 11 

SoftwareSerial SoftSerial(SSER_RX_Pin, SSER_TX_Pin); 

 

const char* ssid = "createme.id"; 

const char* password = "ccaaddok"; 

//=> '/api/data/{vin}/{vout}/{iin}/{iout}/{freq}/{duty}' 

//https://solarbooster.cloud/api/data/1.2/1.3/1.4/1.5/100/200 

const String urlBase = "https://solarbooster.cloud/api/data"; 

String url = ""; 

 

unsigned long time_now = 0; 

const long streamPeriod = 2000; 

 

String dataSerial; 

 

void constructURL(void); 

void sendData(void); 

void streamData(void); 

void checkSoftSerial(void); 
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WiFiClient client; 

 

// constants won't change. Used here to set a pin number: 

const int ledPin = LED_BUILTIN;  // the number of the LED pin 

 

// Variables will change: 

int ledState = LOW;  // ledState used to set the LED 

 

// Generally, you should use "unsigned long" for variables that hold time 

// The value will quickly become too large for an int to store 

unsigned long previousMillis = 0;  // will store last time LED was updated 

 

// constants won't change: 

const long interval = 500;  // interval at which to blink (milliseconds) 

 

// 

bool uploadState = false; 

 

void setup() { 

  // put your setup code here, to run once: 

  // put your setup code here, to run once: 

  // Open serial communications and wait for port to open: 

  Serial.begin(115200); 

  Serial.println("Hello Streamer"); 

  delay(100); 

 

  // set the data rate for the SoftwareSerial port 

  SoftSerial.begin(115200); 

  // SoftSerial.println("Hello Master"); 

  Serial.println("Init SoftSerial One Success..."); 

  delay(100); 



 

B-3 

 

  WiFi.begin(ssid, password, 6); 

  Serial.print("Connecting to WiFi"); 

  while (WiFi.status() != WL_CONNECTED) { 

    delay(100); 

    Serial.print("."); 

  } 

  Serial.println(""); 

  Serial.print("Connected! IP address: "); 

  Serial.println(WiFi.localIP()); 

 

  pinMode(ledPin, OUTPUT); 

} 

 

void loop() { 

  // put your main code here, to run repeatedly: 

  streamData(); 

  checkSoftSerial(); 

  blink(); 

  delay(100); 

} 

 

void sendData() { 

  if (client.connect("solartracker.cloud", 80)) { 

    client.print("GET "); 

    client.print(url); 

    client.println(" HTTP/1.1"); 

    client.print("Host: "); 

    client.println("solartracker.cloud"); 

    client.println("Connection: close"); 

    client.println(); 

    client.stop();
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    Serial.println("Send."); 

  } else { 

    Serial.println("Connection failed."); 

  } 

} 

 

void constructURL() { 

  // Construct the URL based on the variables 

  url = urlBase + dataSerial; 

  Serial.print("url: "); 

  Serial.print(url); 

} 

 

void checkSoftSerial(){ 

  String data=""; 

  bool serialState = false; 

  if (SoftSerial.available() > 0) { 

     

    data = SoftSerial.readString(); 

    // dataSerial = data; 

 

    serialState = true; 

 

    // Serial.print("serial: "); 

    // Serial.println(dataSerial); 

  } 

  if (Serial.available() > 0) { 

 

    data = Serial.readString(); 

    // dataSerial = data;
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   serialState = true; 

 

    // Serial.print("serial: "); 

    // Serial.println(dataSerial); 

  } 

 

  if(serialState == true){ 

    serialState = false; 

 

    dataSerial = data; 

    Serial.print(dataSerial); 

 

    uploadState = true; 

  } 

} 

 

void streamData(){ 

  if (((millis() - time_now) >= streamPeriod) && uploadState) { 

    time_now = millis(); 

 

    // Reconstruct URL with updated values 

    constructURL(); 

    // Send data 

    sendData(); 

 

    uploadState = false; 

  }   

} 

 

void blink(){ 

  // check to see if it's time to blink the LED; that is, if the difference 
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  // between the current time and last time you blinked the LED is bigger 

than 

  // the interval at which you want to blink the LED. 

  unsigned long currentMillis = millis(); 

 

  if (currentMillis - previousMillis >= interval) { 

    // save the last time you blinked the LED 

    previousMillis = currentMillis; 

 

    // if the LED is off turn it on and vice-versa: 

    if (ledState == LOW) { 

      ledState = HIGH; 

    } else { 

      ledState = LOW; 

    } 

 

    // set the LED with the ledState of the variable: 

    digitalWrite(ledPin, ledState); 

  }   

} 
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2. Master 

#include <Arduino.h> 

#include <Wire.h> 

#include <U8x8lib.h> 

#include <Adafruit_INA219.h> 

#include <SoftwareSerial.h> 

#include <ACS712.h> 

 

#define _PWM_LOGLEVEL_       4 

 

#include <AVR_PWM.h> 

 

#define SSER_PONE_TX_Pin 5 

#define SSER_PONE_RX_Pin 4 

#define SSER_PTWO_TX_Pin 11 

#define SSER_PTWO_RX_Pin 10 

// #define MOSFET_Pin  9   // Timer1A on UNO, Nano, etc 

#define I2C_SCL_Pin A5  

#define I2C_SDA_Pin A4 

#define CURENT_BOOST_Pin A1 

#define VOLTAGE_BOOST_Pin A0 

 

#define SCREEN_WIDTH 128 // OLED display width, in pixels 

#define SCREEN_HEIGHT 64 // OLED display height, in pixels 

// Configure orientation of the display. 

// 0 = none, 1 = 90 degrees clockwise, 2 = 180 degrees, 3 = 270 degrees 

CW 

#define ROTATION     0 

#define OLED_RESET     -1 // Reset pin # (or -1 if sharing Arduino reset 

pin) 
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#define SCREEN_ADDRESS 0x3c ///< See datasheet for Address; 0x3D 

for 128x64, 0x3C for 128x32 

 

SoftwareSerial SSerial_portOne(SSER_PONE_RX_Pin, 

SSER_PONE_TX_Pin); 

// software serial #1: RX = digital pin 10, TX = digital pin 11 

SoftwareSerial SSerial_portTwo(SSER_PTWO_RX_Pin, 

SSER_PTWO_TX_Pin); 

 

Adafruit_INA219 ina219; 

U8X8_SSD1306_128X64_NONAME_HW_I2C u8x8(/* reset=*/ 

U8X8_PIN_NONE);  

//  Arduino UNO has 5.0 volt with a max ADC value of 1023 steps 

//  ACS712 5A  uses 185 mV per A 

//  ACS712 20A uses 100 mV per A 

//  ACS712 30A uses  66 mV per A 

ACS712 ACS(CURENT_BOOST_Pin, 5.0, 1023, 185); 

 

//creates pwm instance 

AVR_PWM* PWM_Instance; 

 

int setPoint_boostVoltage = 110; 

int max_dutyCycle = 85; 

int min_dutyCycle = 20; 

 

float frequency = 33000; 

int dutyCycle = min_dutyCycle; 

float last_dutyCycle = dutyCycle; 

 

int period = 3000; 

unsigned long time_now = 0; 
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unsigned long time_dutyCycle = 0; 

int dutyCycle_updatePeriod = 1000; 

 

int sourceVoltage_mV = 0; 

int sourceCurrent_mA = 0; 

int sourcePower_mW = 0; 

int boostVoltage_V = 0; 

int boostCurrent_mA = 0; 

 

char dashLine[] 

="===================================================

========================================"; 

 

char startChar = "#"; 

char stopChar = ";"; 

 

void setup() { 

  // put your setup code here, to run once: 

  // Open serial communications and wait for port to open: 

  Serial.begin(115200); 

  Serial.println("Hello Master"); 

 

  // set the data rate for the SoftwareSerial port 

  SSerial_portOne.begin(115200); 

  SSerial_portOne.println("Hello Streamer"); 

  Serial.println("Init SoftSerial One Success..."); 

  delay(100); 

  SSerial_portTwo.begin(115200); 

  SSerial_portTwo.println("Hello Driver"); 

  Serial.println("Init SoftSerial Two Success..."); 

  delay(100);
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  // Setup the OLED display. 

  delay(250); // wait for the OLED to power up 

  u8x8.begin(); 

  u8x8.setPowerSave(0); 

  u8x8.setFont(u8x8_font_chroma48medium8_r); 

  Serial.println("Init OLED Display Success..."); 

 

  // Initialize the INA219. 

  // By default the initialization will use the largest range (32V, 

2A).  However 

  // you can call a setCalibration function to change this range (see 

comments). 

  if (! ina219.begin()) { 

    Serial.println("Failed to find INA219 chip"); 

    while (1) { delay(10); } 

  } 

  // To use a slightly lower 32V, 1A range (higher precision on amps): 

  //ina219.setCalibration_32V_1A(); 

  // Or to use a lower 16V, 400mA range (higher precision on volts and 

amps): 

  //ina219.setCalibration_16V_400mA(); 

  Serial.println("Init INA219 Success..."); 

   

  ACS.autoMidPoint(); 

  //  Serial.println(ACS.getMidPoint()); 

  Serial.println("Init ACS712 Success..."); 

} 

 

void loop() { 

  // put your main code here, to run repeatedly: 

  sourceVoltage_mV = ina219.getBusVoltage_V()*1000; 
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  sourceCurrent_mA = ina219.getCurrent_mA(); 

 

  boostVoltage_V = map(analogRead(VOLTAGE_BOOST_Pin), 0, 1023.0, 

0, 135.0); 

  boostCurrent_mA = ACS.mA_DC(); 

   

  if(millis() - time_dutyCycle >= dutyCycle_updatePeriod){ 

    time_dutyCycle = millis(); 

 

    if((setPoint_boostVoltage < boostVoltage_V) && ((boostVoltage_V - 

setPoint_boostVoltage)>=2.0f)){ 

      dutyCycle--; 

      if(dutyCycle <= min_dutyCycle) 

        dutyCycle = min_dutyCycle; 

    } 

    if((setPoint_boostVoltage > boostVoltage_V) && 

((setPoint_boostVoltage - boostVoltage_V)>=2.0f)){ 

      dutyCycle++; 

      if(dutyCycle >= max_dutyCycle) 

        dutyCycle = max_dutyCycle; 

    } 

 

    if(last_dutyCycle != dutyCycle){ 

      last_dutyCycle = dutyCycle; 

 

      char bufPrint[50]; 

      memset(bufPrint, 0, sizeof(bufPrint)); sprintf(bufPrint,"#%d;", 

dutyCycle); 

      String message = '#' + String(dutyCycle) + ';'; 

      SSerial_portTwo.listen(); 

      SSerial_portTwo.print(message);
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      Serial.print("Data to Driver:  ");  

      Serial.println(message); 

    } 

  } 

 

  if(millis() - time_now >= period){ 

    time_now = millis(); 

 

    // Update display. 

    char bufPrint[50]; 

    u8x8.clearDisplay(); 

 

    u8x8.drawString(3, 0, "MONITORING"); 

 

    memset(bufPrint, 0, sizeof(bufPrint)); sprintf(bufPrint,"SV  %3d.%02d 

V", sourceVoltage_mV/1000, (sourceVoltage_mV%100)/10); 

    u8x8.drawString(2, 2, bufPrint); 

    memset(bufPrint, 0, sizeof(bufPrint)); sprintf(bufPrint,"SC  %3d.%02d 

A", sourceCurrent_mA/1000, (sourceCurrent_mA%1000)/10); 

    u8x8.drawString(2, 3, bufPrint); 

    memset(bufPrint, 0, sizeof(bufPrint)); sprintf(bufPrint,"DC   %3d %%", 

dutyCycle); 

    u8x8.drawString(2, 4, bufPrint); 

 

    memset(bufPrint, 0, sizeof(bufPrint)); sprintf(bufPrint,"BV  %3d V", 

boostVoltage_V); 

    u8x8.drawString(2, 6, bufPrint); 

    memset(bufPrint, 0, sizeof(bufPrint)); sprintf(bufPrint,"BC  %3d.%02d 

A", boostCurrent_mA/1000, (boostCurrent_mA%1000)/10); 

    u8x8.drawString(2, 7, bufPrint); 

 



 

B-13 

 

    Serial.print("Source Voltage:   "); Serial.print(sourceVoltage_mV); 

Serial.println(" mV"); 

    Serial.print("Source Current:   "); Serial.print(sourceCurrent_mA); 

Serial.println(" mA"); 

    Serial.print("Source Power:     "); 

Serial.print(sourceVoltage_mV*sourceCurrent_mA/1000); Serial.println(" 

mW"); 

    Serial.print("Boosted Voltage:  "); Serial.print(boostVoltage_V); 

Serial.println(" V"); 

    Serial.print("Boosted Current:  "); Serial.print(boostCurrent_mA); 

Serial.println(" mA"); 

 

    memset(bufPrint, 0, sizeof(bufPrint)); 

sprintf(bufPrint,"#%d,%d,%d,%d,%d;", sourceVoltage_mV/10, 

sourceCurrent_mA/10, dutyCycle, boostVoltage_V, 

boostCurrent_mA/10); 

    Serial.print("Data to Streamer:  ");  

    Serial.println(bufPrint); 

 

    SSerial_portOne.listen(); 

    SSerial_portOne.println(bufPrint); 

  } 

} 

 

void printPWMInfo(AVR_PWM* PWM_Instance) 

{ 

  Serial.println(dashLine); 

  Serial.print("Actual data: pin = "); 

  Serial.print(PWM_Instance->getPin()); 

  Serial.print(", PWM DutyCycle = "); 

  Serial.print(PWM_Instance->getActualDutyCycle()); 
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  Serial.print(", PWMPeriod = "); 

  Serial.print(PWM_Instance->getPWMPeriod()); 

  Serial.print(", PWM Freq (Hz) = "); 

  Serial.println(PWM_Instance->getActualFreq(), 4); 

  Serial.println(dashLine); 

} 
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