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ABSTRAK 

 

 

PROTOTYPE PHOTOVOLTAIC CHARGER CONTROLLER BERBASIS 

PROPORTIONAL-INTEGRAL-DERIVATIVE (PID) DENGAN OVERHEAT 

PROTECTION SYSTEM 

 

 

Oleh: 

Krisdhino Febiantara 

NIT. 30121035 

 

 

Energi matahari merupakan sumber energi yang melimpah, tidak pernah 

habis, dan ramah lingkungan, serta berpotensi menjadi sumber energi utama di 

masa depan. Penggunaan panel surya atau sel surya (Photovoltaic) memungkinkan 

konversi langsung energi matahari menjadi energi listrik. Namun, intensitas cahaya 

matahari yang terlalu tinggi dapat merusak panel surya dan baterai, sehingga 

diperlukan sistem proteksi untuk mengatasi masalah ini. 

Penelitian ini bertujuan untuk mengembangkan prototipe Pengontrol 

Pengisian Photovoltaic berbasis Proportional-Integral-Derivative (PID) dengan 

Sistem Proteksi Overheat. Prototype ini diharapkan mampu menstabilkan daya 

output sesuai dengan kebutuhan beban dan mengurangi suhu untuk mencegah 

penurunan daya atau kerusakan pada panel surya. Dengan adanya prototype ini, 

diharapkan kinerja panel surya dapat dioptimalkan dan umur pakainya 

diperpanjang. 

Kesimpulan dari proyek akhir ini adalah bahwa penggunaan buck boost 

converter dengan metode PID berhasil menstabilkan tegangan keluaran dari panel 

surya yang fluktuatif sehingga dapat digunakan untuk pengisian baterai dengan 

tegangan yang stabil dan aman, yaitu pada setpoint 13V. Percobaan menunjukkan 

bahwa tegangan keluaran dari panel surya berkisar antara 17,4V hingga 20,52V 

dengan arus antara 1,76A hingga 1,8A, sementara tegangan output buck boost 

converter berhasil dipertahankan antara 12,8V hingga 13V. Dalam pengujian di 

lapangan, penggunaan metode PID yang dikendalikan oleh Arduino Uno 

menunjukkan hasil yang memuaskan dengan tegangan tertinggi yang dicapai adalah 

13,7V pada pagi hari, 13,9V pada siang hari, dan 13,6V pada sore hari, dengan 

overshoot yang sangat kecil yaitu berkisar antara 0,0107% hingga 0,015%. Hasil 

ini menunjukkan bahwa sistem ini efektif dalam mengatur dan menstabilkan 

tegangan untuk pengisian baterai, yang pada gilirannya dapat memperpanjang umur 

baterai. 

 

Kata kunci : Panel Surya, Photovoltaic, PID, Overheat, Energi Terbarukan, 

Arduino Uno, Baterai. 
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ABSTRACT 

 

 

PROTOTYPE PHOTOVOLTAIC CHARGER CONTROLLER BERBASIS 

PROPORTIONAL-INTEGRAL-DERIVATIVE (PID) DENGAN OVERHEAT 

PROTECTION SYSTEM 

 

 

By : 

Krisdhino Febiantara 

NIT. 30121035 

 

 

The use of solar panels or photovoltaic cells enables direct conversion of 

solar energy into electricity. However, too high sunlight intensities can damage 

solar panel and batteries, requiring protective systems to address this problem. 

The research aims to develop a prototype Proportional-Integral-Derivative 

(PID) Photovoltaic Charge Controller with Overheat Protection System. The 

prototype is expected to be able to stabilize the output power according to the load 

requirements and reduce the temperature to prevent power loss or damage to the 

solar panel. With the existence of these prototypes, it is expected that the 

performance of solar panels can be optimized and the wear life extended. 

The conclusion of this final project is that using the buck boost converter 

with the PID method successfully stabilizes the output voltage of the fluctuating 

solar panel so that it can be used for charging the battery with a stable and safe 

voltage, i.e. at the 13V setpoint. Experiments show that the outputs voltage from the 

solar panel ranges between 17.4V to 20.52V with a current between 1.76A and 

1.8A, while the bucks boost converter output voltage is managed to beined between 

12.8V to 13V. In field tests, the use of the Pid method controlled by Arduino Uno 

showed satisfactory results with the highest voltage achieved being 13.7V in the 

morning, 13.9V in daytime, and 13.6V in evening time, with a very small overshoot 

ranging from 0.07% to 0.015%. The results show that this system is effective in 

stabilizing the voltage for battery charging, at which time it can prolong battery 

life. 

. 

Keywords : Solar panels, Photovoltaic, PID, Overheat, Renewable Energy, 

Arduino Uno, Battery. 
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A-1 
 

LAMPIRAN 
 

#include <Wire.h> 

#include <Adafruit_INA219.h> 

#include <LiquidCrystal_I2C.h> 

#include "ArduPID.h" 

#include "DHT.h" 

 

Adafruit_INA219 ina_1(0x40); 

LiquidCrystal_I2C lcd(0x27, 16, 2); 

#define DHTPIN 3 

#define DHTTYPE DHT11 

 

double volt, current, pwm, temp; 

double volt_sp = 13.00;  

double temp_sp = 50.00;  

 

double kP = 1; 

double kI = 1; 

double kD = 1; 

double pid_output;  

 

int pwm_pin = 9; 

int relay_pin = 2; 

 

unsigned long previousMillis = 0; 

const long interval = 300;  

 

ArduPID prosesPID; 

DHT dht(DHTPIN, DHTTYPE); 

 

void setup() { 

  Serial.begin(57600); 

  dht.begin(); 

  lcd.begin(); 

   

  TCCR1B = TCCR1B & B11111000 | B00000001; 

   

  if (!ina_1.begin()) { 

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

    while (1) { delay(10); } 

  } 

 

  pinMode(relay_pin, OUTPUT); 

  digitalWrite(relay_pin, LOW); 

 

  prosesPID.begin(&volt, &pwm, &volt_sp, kP, kI, kD); 

  prosesPID.setOutputLimits(73, 200); 

  prosesPID.reverse(); 

  prosesPID.start(); 

} 

 

void loop() { 
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  volt = ina_1.getBusVoltage_V(); 

  current = ina_1.getCurrent_mA(); 

  temp = dht.readTemperature(); 

 

  if (isnan(temp)) { 

    Serial.println("Failed to read from DHT sensor!"); 

    return; 

  } 

 

  current = abs(current); 

  if (current < 0) current = 0; 

 

 

  if (temp >= temp_sp) { 

    digitalWrite(relay_pin, HIGH);  

  } else { 

    digitalWrite(relay_pin, LOW);  

  } 

 

  prosesPID.compute(); 

  pwm = *(prosesPID.output);  

  analogWrite(pwm_pin, pwm); 

 

  update_data(); 

   

  Serial.print("Voltage: "); 

  Serial.print(volt, 1); 

  Serial.print(" V, Current: "); 

  Serial.print(current, 0); 

  Serial.print(" mA, Temperature: "); 

  Serial.print(temp, 1); 

  Serial.print(" C, PWM: "); 

  Serial.print(pwm, 0); 

  Serial.print(", PID Output: "); 

  Serial.println(pid_output, 0);  

} 

 

void update_data() { 

  unsigned long currentMillis = millis(); 

  if (currentMillis - previousMillis >= interval) { 

    previousMillis = currentMillis; 

 

    lcd.setCursor(0, 0); 

    lcd.print(volt, 1); 

    lcd.print("V     "); 

    lcd.setCursor(9, 0); 

    lcd.print(current, 0); 

    lcd.print("mA    "); 

    lcd.setCursor(0, 1); 

    lcd.print(temp, 1); 

    lcd.print("C     "); 

    lcd.setCursor(9, 1); 

    lcd.print(pwm, 0); 

    lcd.print(" PWM  "); 

  } 

} 
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