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APPENDIX 
 

Current Measurement Program  

 

#include <Adafruit_Sensor.h> 

#include <Adafruit_GFX.h> 

#include <Adafruit_SH1106.h> 

 

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

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

#define OLED_RESET -1 

Adafruit_SH1106 display(OLED_RESET); 

 

#include <DHT.h>; 

#include <Wire.h>  

 

//Constants 

#define DHTPIN A3     // what pin we're connected to 

#define DHTTYPE DHT11  // DHT 22  (AM2302) 

DHT dht(DHTPIN, DHTTYPE); //// Initialize DHT sensor for normal 16mhz Arduino 

 

float sampleArray[500] = {};     //array to store 20 samples of temperature signals 

int sampleCounter = 0;        //array pointer 

float cube1 = 0.0; 

float cube2 =0.0 ; 

float value; 

float value1; 

float mTesla; 

float uTesla; 

int hall_digital = 2; 

int chk; 

float hum;  //Stores humidity value 

float temp; //Stores temperature value 

 

 

 

void setup() 

{ 

  Serial.begin(9600);       //Bd rate 

  display.begin(SH1106_SWITCHCAPVCC, 0x3C); 

  delay(2000); 

  display.clearDisplay(); 

  display.setTextColor(WHITE); 

} 

 

void loop() 

{ 

   

  //----check if 2-milisec has gone------- 
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  unsigned long presentMillis = millis(); 

  while (millis() - presentMillis < 2) //` ms 

  { 

    ;   //wait here 

  } 

  presentMillis = millis(); //2-milli second has gone 

 

  //----take a reading from hall sensor 

  float Halldata = (analogRead(A1));  

  sampleArray[sampleCounter] = Halldata;   

  sampleCounter++; 

  if (sampleCounter == 500)  //500 samples are collected 

  { 

     

    for (int i = 0; i < 500; i++) 

    { 

      cube1 = cube1 + sampleArray[i];   

    } 

    cube1 = (cube1 / 500);  

    value = cube1*5;           

    value1 = value/1023;       

    mTesla = abs(((value1 - 2.5)/0.015));  

    uTesla = (mTesla*1000); 

    hum = dht.readHumidity(); 

    temp= dht.readTemperature(); 

     

    Serial.print("The Hall Data is "); 

    Serial.print(cube1, 2);  //show data wth 2-digit after decimal point 

    Serial.print("Temprature: "); 

    Serial.println(temp); 

    display.clearDisplay(); 

     display.setTextSize(1); 

     display.setCursor(0,0); 

     display.print("Milli Tesla: "); 

     display.setTextSize(2); 

     display.setCursor(0,10); 

    display.print(Halldata); 

    display.print(" "); 

    display.setTextSize(1); 

    display.setTextSize(2); 

    display.print("mT"); 

    display.setTextSize(1); 

     display.setCursor(0,35); 

     display.print(analogRead(A1)); 

     display.setTextSize(2); 

     display.setCursor(0,45); 

    display.print(cube1); 
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    //----reset array and sampleCounter--- 

   // sampleArray[20] = {}; 

    sampleCounter = 0; 

//    display.display(); 

    //----------------------------------- 

  } 

} 

 

ESP32 program 

 

#include <WiFi.h> 

#include <PubSubClient.h> 

  

//char sampleArray[100] = {}; 

//int sampleCounter = 0; 

const char* ssid = "Wifi Name"; 

const char* password =  "Wifi Password"; 

const char* mqttServer = "test.mosquitto.org"; 

const int mqttPort = 1883; 

const int potPin = 34; 

float sensor; 

 

  

WiFiClient espClient; 

PubSubClient client(espClient); 

  

void setup() { 

  

  Serial.begin(115200); 

  WiFi.begin(ssid, password); 

  

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

    delay(500); 

    Serial.println("Connecting to WiFi.."); 

  } 

  

  Serial.println("Connected to the WiFi network"); 

  

  client.setServer(mqttServer, mqttPort); 

  

  while (!client.connected()) { 

    Serial.println("Connecting to MQTT..."); 

  

    if (client.connect("ESP32Client")) { 

  

      Serial.println("connected"); 

  

    } else { 



Page 61 of 67 
ENERGY HARVESTING AT A 110-KV-CABLE  
FOR INDEPENDENT MONITORING PURPOSES 

 

Adinata Danapati 

  

      Serial.print("failed with state "); 

      Serial.print(client.state()); 

      delay(2000); 

  

    } 

  } 

  

  client.publish("Energyiscool", "Hello from ESP32"); 

  

} 

  

void loop() { 

 

//  sensor = analogRead(potPin); 

//  char sensor1 [8]; 

//    dtostrf(sensor, 1, 2, sensor1); 

     client.publish("Energyiscool", "Harvesting");   

  client.loop(); 

 delay(500); 

} 

 

Node-Red Program  

 

var d = new Date(); 

var t = d.getTime(); 

payload={"date":d, "time": t, "payload":msg.payload, "topic":msg.topic}; 

//msg.payload=JSON.stringify(payload); 

msg.payload=payload; 

//msg.filename="Testing123.txt"; 

return msg; 

 

msg.topic = "JSON File"; 

msg.payload = "Hey this is a test "; 

msg.attachments = [  

  { filename: "test4.json", path: "D:/SGU/Semester 8/Thesis/test4.json" }, 

  { filename: "test4.json", content: "HelloErik" }, 

]; 

return msg; 

 

 

 

 

 

 

 

 

Nyquist Theorem Calculation 

 

Frequency:  50 Hz 
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Period:   0,02 Second 

 

Ideally 

 

Sampling rate:  2 x 50 Hz = 100 

Sampling Interval = 1/100 = 0,01 s = 10 ms 

 

Safety Factor 

 

Sampling rate:  5 x 50 Hz = 250 

Sampling Interval = 1/250 = 0,004 s = 4 ms 
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