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ABSTRAK 

 

IMPLEMENTASI INTERNET OF THINGS PADA TRAINER PEMBANGKIT 

LISTRIK TENAGA SURYA MULTIPANEL 

 

Oleh : 

    Olaeni Ertina 

NIT : 30118018 

Trainer ialah suatu bentuk media pembelajaran, yang bisa digunakan 

sebagai media praktik, media sebagai pembelajaran berfungsi sebagai alat bantu 

untuk menyampaikan informasi kepada praktikan, alat bantu yang dimaksud 

penulis adalah alat bantu pembelajaran peraktik atau alat peraga peraktik 

Perancangan trainer pembangkit listrik tenaga surya ini bertujuan untuk 

mempermudah sistem pembelajaran dan pada sistem pembangkit listrik tenaga 

surya yang dirancang dilengkapi dengan sensor arus dan tegangan INA219 , 

Arduino mega dan Wemos D1 mini yang dihubungkan dengan aplikasi android.  

Pada program arduino bisa ditampilkan keluaran arus dan tegangan panel 

surya 1, keluaran arus dan tegangan panel surya 2, keluaran arus dan tegangan 

baterai, dan keluaran arus dan tegangan beban. 

Kata Kunci : Trainer, Panel Surya, mikrokontroler Arduino Mega,sensor arus dan 

tegangan. 
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ABSTRACT 

 

IMPLEMENTATION OF INTERNET OF THINGS ON 

MULTIPANEL SOLAR POWER PLANT TRAINER 

 

By : 

Olaeni Ertina 

NIT : 30118018 

 

Trainer is a form of learning media, which can be used as a practical 

medium, media as learning serves as a tool to convey information to practitioners, 

the tools referred to by the author are practical learning aids or practical teaching 

aids 

The design of this solar power plant trainer aims to facilitate the learning 

system and the solar power generation system which is designed to be equipped 

with current and voltage sensors INA219, Arduino mega and Wemos D1 mini which 

is connected to the android application. The Arduino program can display the 

current and voltage output of the solar panel 1, the output current and voltage of 

the solar panel 2, the output current and voltage of the battery, and the output 

current and voltage of the load. 

Keywords: Trainer, Solar Panel, Arduino Mega microcontroller, current and 

voltage sensor. 
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LAMPIRAN A CODINGAN ARDUINO MEGA 

 

#include <Wire.h> 

#include <Adafruit_INA219.h> 

// #include <AltSoftSerial.h> 

// #include <SoftwareSerial.h> 

 

Adafruit_INA219 ina4; 

Adafruit_INA219 ina3(0x41); 

Adafruit_INA219 ina2(0x44); 

Adafruit_INA219 ina1(0x45); 

 

// AltSoftSerial softSerial;  // RX = 9, TX = 8 

// SoftwareSerial softSerial(9, 8); 

 

void setup() { 

  Serial.begin(9600); 

 

  // Initialize the INA219. 

  // By default the initialization will use the largest rang

e (32V, 2A). 

  if (!ina1.begin()) { 

    Serial.println("Failed to find INA219 chip at 0x40"); 

    while (1) { delay(10); } 

  } 

  // To use a slightly lower 32V, 1A range (higher precision

 on amps): 

  ina1.setCalibration_32V_1A(); 

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

 volts and amps): 

  // ina1.setCalibration_16V_400mA(); 



 
 

 
 

 

  if (!ina2.begin()) { 

    Serial.println("Failed to find INA219 chip at 0x41"); 

    while (1) { delay(10); } 

  } 

  ina2.setCalibration_32V_1A(); 

  // ina2.setCalibration_16V_400mA(); 

 

  if (!ina3.begin()) { 

    Serial.println("Failed to find INA219 chip at 0x44"); 

    while (1) { delay(10); } 

  } 

  ina3.setCalibration_32V_1A(); 

  // ina3.setCalibration_16V_400mA(); 

 

  if (!ina4.begin()) { 

    Serial.println("Failed to find INA219 chip at 0x45"); 

    while (1) { delay(10); } 

  } 

  ina4.setCalibration_32V_1A(); 

  // ina4.setCalibration_16V_400mA(); 

 

  Serial1.begin(4800); 

  Serial.println("Initialization completed!"); 

} 

 

unsigned long latestUpdateTime = 0; 

#define UPDATE_TIME 2000 

 

#define VOLTAGE_THRESHOLD 5.0 

#define CURRENT_THRESHOLD 1.0 



 
 

 
 

 

float latestVoltage1 = 0; 

float latestCurrent1 = 0; 

float latestVoltage2 = 0; 

float latestCurrent2 = 0; 

float latestVoltage3 = 0; 

float latestCurrent3 = 0; 

float latestVoltage4 = 0; 

float latestCurrent4 = 0; 

 

String incomingSerialData = ""; 

 

void loop() { 

  // Monitor for incomingSerialData 

  while (Serial1.available()) { 

    char c = Serial1.read(); 

    Serial.write(c); 

 

    incomingSerialData += c; 

    if (c == '\n') { 

      Serial.print("> incomingSerialData: "); 

      Serial.println(incomingSerialData); 

      incomingSerialData = ""; 

    } 

  } 

 

  if (millis() - latestUpdateTime > UPDATE_TIME) { 

    latestUpdateTime = millis(); 

 

    float shuntvoltage = 0; 

    float busvoltage = 0; 



 
 

 
 

    float current_mA = 0; 

    float power_mW = 0; 

    float loadvoltage = 0; 

 

    shuntvoltage = ina1.getShuntVoltage_mV(); 

    busvoltage = ina1.getBusVoltage_V(); 

    if (busvoltage < VOLTAGE_THRESHOLD) { 

      busvoltage = 0; 

    } 

    latestVoltage1 = busvoltage * 0.6 + latestVoltage1 * 0.4

; 

    current_mA = ina1.getCurrent_mA(); 

    if (current_mA < CURRENT_THRESHOLD) { 

      current_mA = 0; 

      latestCurrent1 = 0; 

      latestVoltage1 = 0; 

    } 

    latestCurrent1 = current_mA * 0.6 + latestCurrent1 * 0.4

; 

    if (current_mA <= 0) { 

      current_mA = latestCurrent1; 

    } 

    Serial.print("#1 Bus Voltage:   "); Serial.print(latestV

oltage1); Serial.println(" V"); 

    Serial.print("#1 Current:       "); Serial.print(latestC

urrent1); Serial.println(" mA"); 

    Serial.println(""); 

 

    shuntvoltage = ina2.getShuntVoltage_mV(); 

    busvoltage = ina2.getBusVoltage_V(); 

    if (busvoltage < VOLTAGE_THRESHOLD) { 



 
 

 
 

      busvoltage = 0; 

    } 

    latestVoltage2 = busvoltage * 0.6 + latestVoltage2 * 0.4

; 

    current_mA = ina2.getCurrent_mA(); 

    if (current_mA < CURRENT_THRESHOLD) { 

      current_mA = 0; 

      latestCurrent2 = 0; 

      latestVoltage2 = 0; 

    } 

    latestCurrent2 = current_mA * 0.6 + latestCurrent2 * 0.4

; 

    if (current_mA <= 0) { 

      current_mA = latestCurrent2; 

    } 

    Serial.print("#2 Bus Voltage:   "); Serial.print(latestV

oltage2); Serial.println(" V"); 

    Serial.print("#2 Current:       "); Serial.print(latestC

urrent2); Serial.println(" mA"); 

    Serial.println(""); 

 

    shuntvoltage = ina3.getShuntVoltage_mV(); 

    busvoltage = ina3.getBusVoltage_V(); 

    if (busvoltage < VOLTAGE_THRESHOLD) { 

      busvoltage = 0; 

    } 

    latestVoltage3 = busvoltage * 0.6 + latestVoltage3 * 0.4

; 

    current_mA = ina3.getCurrent_mA(); 

    if (current_mA < CURRENT_THRESHOLD) { 

      // Serial.println("Below CURRENT_THRESHOLD!"); 



 
 

 
 

      current_mA = 0; 

      latestCurrent3 = 0; 

    } 

    latestCurrent3 = current_mA * 0.6 + latestCurrent3 * 0.4

; 

    if (current_mA <= 0) { 

      current_mA = latestCurrent3; 

    } 

    Serial.print("#3 Bus Voltage:   "); Serial.print(busvolt

age); Serial.println(" V"); 

    Serial.print("#3 Current:       "); Serial.print(current

_mA); Serial.println(" mA"); 

    Serial.println(""); 

 

    shuntvoltage = ina4.getShuntVoltage_mV(); 

    busvoltage = ina4.getBusVoltage_V(); 

    if (busvoltage < VOLTAGE_THRESHOLD) { 

      busvoltage = 0; 

    } 

    latestVoltage4 = busvoltage * 0.6 + latestVoltage4 * 0.4

; 

    current_mA = ina4.getCurrent_mA(); 

    if (current_mA < CURRENT_THRESHOLD) { 

      current_mA = 0; 

      latestCurrent4 = 0; 

    } 

    latestCurrent4 = current_mA * 0.6 + latestCurrent4 * 0.4

; 

    if (current_mA <= 0) { 

      current_mA = latestCurrent4; 

    } 



 
 

 
 

    Serial.print("#4 Bus Voltage:   "); Serial.print(latestV

oltage4); Serial.println(" V"); 

    Serial.print("#4 Current:       "); Serial.print(latestC

urrent4); Serial.println(" mA"); 

    Serial.println(""); 

 

    String message = String(latestVoltage1) + "," 

                   + String(latestCurrent1) + "," 

                   + String(latestVoltage2) + "," 

                   + String(latestCurrent2) + "," 

                   + String(latestVoltage3) + "," 

                   + String(latestCurrent3) + "," 

                   + String(latestVoltage4) + "," 

                   + String(latestCurrent4); 

 

    Serial.println(message); 

    Serial1.println(message); 

  } 

} 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

LAMPIRAN B CODINGAN WEMOS 

 

#include <ArduinoWebsockets.h> 

#include <ESP8266WiFi.h> 

#include <SoftwareSerial.h> 

 

SoftwareSerial softSerial( D1, D2); // RX, TX 

 

const char* ssid = "OPPO A5 2020"; 

const char* password = "12345678"; 

// const char* ssid = "osdev"; 

// const char* password = "1ndonesia"; 

 

const char* websockets_server_host = "dual-panel-

surya.tapoltekbangsby.com"; 

const uint16_t websockets_server_port = 7825; 

 

using namespace websockets; 

 

WebsocketsClient client; 

 

void onMessageCallback(WebsocketsMessage message) { 

  // Serial.print("--> Got Message: "); 

  // Serial.println(message.data()); 

 

  String command = message.data(); 

  if (command.startsWith("'")) { 

    Serial.print("--> Got Message: "); 

    Serial.println(command); 

  } else { 

    Serial.print("--> Forwarding: "); 



 
 

 
 

    Serial.println(command); 

    softSerial.println(command); 

  } 

} 

 

void onEventsCallback(WebsocketsEvent event, String data) { 

  if(event == WebsocketsEvent::ConnectionOpened) { 

    Serial.println("  ! Connnection Opened"); 

  } else if(event == WebsocketsEvent::ConnectionClosed) { 

    Serial.println("  ! Connnection Closed"); 

  } else if(event == WebsocketsEvent::GotPing) { 

    Serial.println("  ! Got a Ping!"); 

  } else if(event == WebsocketsEvent::GotPong) { 

    Serial.println("  ! Got a Pong!"); 

  } 

} 

 

void setup() { 

  pinMode(14, OUTPUT); 

  digitalWrite(14, LOW); 

 

  pinMode(LED_BUILTIN, OUTPUT); 

  digitalWrite(LED_BUILTIN, LOW); 

 

  Serial.begin(9600); 

 

  // Connect to wifi 

  WiFi.begin(ssid, password); 

 

  // Wait some time to connect to wifi 



 
 

 
 

  for(int i = 0; i < 15 && WiFi.status() != WL_CONNECTED; i+

+) { 

      Serial.print("."); 

      digitalWrite(LED_BUILTIN, !digitalRead(LED_BUILTIN)); 

      delay(1000); 

  } 

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

    Serial.println(); 

    Serial.println("Fail connecting!"); 

    scanNetworks(); 

    blink(); blink(); blink(); blink(); blink(); 

    ESP.restart(); 

  } 

   

  Serial.println(""); 

  Serial.println("WiFi connected"); 

  Serial.println("IP address: "); Serial.println(WiFi.localI

P()); 

  Serial.print("Signal Strength (RSSI): ");  

  Serial.print(dBmtoPercentage(WiFi.RSSI())); Serial.println

(" %"); 

 

  Serial.println(); 

  softSerial.begin(4800); 

 

  // Connecting to server... 

  digitalWrite(LED_BUILTIN, HIGH); 

  Serial.println("--> Connecting..."); 

  bool connected = client.connect(websockets_server_host, we

bsockets_server_port, "/"); 

  if(connected) { 



 
 

 
 

    Serial.println("  ! Connected!"); 

    // run callback when messages are received 

    client.onMessage(onMessageCallback);     

    // run callback when events are occuring 

    client.onEvent(onEventsCallback); 

    digitalWrite(LED_BUILTIN, LOW); 

  } else { 

    Serial.println("  ! Not Connected!"); 

  } 

} 

 

unsigned long latestUpdateTime = 0; 

#define UPDATE_TIME 1000 

 

String incomingSerialData = ""; 

String availableSerialData = ""; 

 

void loop() { 

  // Monitor for incomingSerialData 

  while (softSerial.available()) { 

    char c = softSerial.read(); 

    Serial.write(c); 

     

    incomingSerialData += c; 

    if (c == '\n') { 

      Serial.print("> incomingSerialData: "); Serial.println

(incomingSerialData); 

      availableSerialData = incomingSerialData; 

      incomingSerialData = ""; 

    } 

  } 



 
 

 
 

 

  // Monitor and forwarding availableSerialData 

  if (millis() - latestUpdateTime > UPDATE_TIME) { 

    latestUpdateTime = millis(); 

 

    if (availableSerialData.length() > 0 && client.available

()) { 

      Serial.println("> Sending availableSerialData..."); 

      Serial.println(availableSerialData); 

      client.send(availableSerialData); 

      availableSerialData = ""; 

     

      // dummy! 

      // availableSerialData = "0" + String(dummyState == 1 

? ",219.8,0.12,1" : ",0,0,0"); 

      // client.send(availableSerialData); 

    } else { 

      // Serial.println(" no available serial data."); 

    } 

  } 

 

  // Monitor client and start accepting connection if possib

le 

  if(client.available()) { 

    client.poll(); 

  } else { 

    // Connecting to server... 

    digitalWrite(LED_BUILTIN, HIGH); 

    Serial.println("--> Connecting..."); 

    bool connected = client.connect(websockets_server_host, 

websockets_server_port, "/"); 



 
 

 
 

    if(connected) { 

      Serial.println("  ! Connected!"); 

      // run callback when messages are received 

      client.onMessage(onMessageCallback);     

      // run callback when events are occuring 

      client.onEvent(onEventsCallback); 

      digitalWrite(LED_BUILTIN, LOW); 

    } else { 

      Serial.println("  ! Not Connected!"); 

    } 

  } 

} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

LAMPIRAN C : RENCANA ANGGARAN BIAYA 

No   Komponen/Alat Jumlah Harga Satuan Jumlah Harga 

1 Solar Panel 10 wp 2 150.000 300.000 

2 Power inverter DC to AC 40 

W 

1 85.000 85.000 

3 Solar Charge Controller 10 A 1 110.000 110.000 

4 Arduino MEGA 1 180.000 180.000 

5 Aki 12 V 1 210.000 210.000 

6 Wemos  1 65.000 65.000 

7 Sensor Arus dan Tegangan 

DC INA219 

4 59.000 236.000 

8 Kabel,Resistor,Konektor 3 50.000 150.000 

9 Broadbord shield untuk arduino 1 40.000 40.000 

10 Adaptor 9 V 1 45.000 45.000 

11 Dan lain-lain  500.000 500.000 

 JUMLAH 1.921.000 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

LAMPIRAN E. SOP alat Trainer PLTS 

IMPLEMENTASI INTERNET OF THINGS PADA TRAINER SISTEM 

PEMBANGKIT LISTRIK TENAGA SURYA MULTIPANEL 

Oleh: 

OLAENI ERTINA 

NIT: 30118018 

Berikut ini merupakan langkah-langkah untuk mengoperasikan trainer 

pembangkit listrik tenaga surya multipanel: 

  

1. Urutan Memasang 

a) Hubungkan AKI/BATERRY ke controller 

b) Hubungkan SOLAR PANEL 

c) Hubungkan LOAD 

2. Urutan Melepas 

a) Lepas solar panel terlebih dahulu 

b) Lepas baterai/aki dari controller 

NOTE: 

1. Controller harus dihubungkan dengan aki dulu, jika tidak ,BISA 

RUSAK!!! 

2. Solar panel tidak boleh terhubung tanpa aki, jika tidak BISA RUSAK 

3. Pasang kabel plus (+) dan minus (-) jangan sampai terbalik 

 



 
 

 
 

 

LAMPIRAN F. Gambar Pengujian Alat 

 

1. Panel surya 

 

2. Solar charge controller 

 

3. Baterai  

 

 

 

 



 
 

 
 

 

4. Sensor Arus dan Tegangan 

 

5. Inverter 

 

6. Arduino mega 
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