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ABSTRAK

RANCANGAN PROTOTYPE AUTOMATIC CHANGE OVER
SWITCH (ACOS) MENGGUNAKAN MIKROKONTROLER
BERBASIS INTERNET OF THINGS (IOT)

Oleh :

CHALWAH FARIDA SALSABILLAH
NIT. 30121006

Sumber listrik yang berasal dari Perusahaan Listrik Negara (PLN) tidak
selamanya terus-menerus menyalurkan sumber energi listrik, terkadang akan
mengalami kegagalan yang kemungkinan diakibatkan oleh gangguan sistem
transmisi dan distribusi pada sumber catu daya utama. Untuk mengatasi kegagalan
tersebut , maka diperlukan sumber lain sebagai cadangan PLN yaitu dengan
memanfaatkan PLTS (Pembangkit Listrik Tenaga Surya) pada sistem teknologi
dalam penggunaan dua sistem pembangkit atau lebih.

Sistem rancangan Automatic Change Over Switch (ACOS) adalah suatu
sistem rangkaian listrik yang berperan sebagai pendeteksi kegagalan dan saklar
yang beroperasi otomatis saat terjadi pemutusan arus listrik baik terencana maupun
mendadak, maka dengan otomatis sistem tersebut akan bekerja sendiri
memindahkan pengambilan sumber listrik dari sumber lain. Hal tersebut, sebagai
salah satu solusi untuk mengatasi masalah waktu pengalihan sumber dari catu daya
PLN ke Solar Sel supaya pengoperasian berjalan dengan lancar. Automatic Change
Over Switch (ACOS) ini dikendalikan oleh Wemos dilengkapi dengan sensor
PZEM-004T dengan tampilan monitoring melalui Smartphone Internet of Things
(10T) yang dapat dikontrol mode manual dan otomatis.

Kata Kunci : Automatic Change Over Switch (ACOS), Solar Sel, Mikrokontroler
Wemos D1 Mini, Internet of Things (1oT)



ABSTRACT

AUTOMATIC CHANGE OVER SWITCH (ACOS)
PROTOTYPE DESIGN USING INTERNET OF THINGS (10T)
BASED MICROCONTROLLER

By :

CHALWAH FARIDA SALSABILLAH
NIT. 30121006

The electricity source from the State Electricity Company (PLN) does not
always continuously distribute electricity sources, sometimes it will experience
failures which are possibly caused by disruptions to the transmission and
distribution system in the main power supply source. To overcome this failure,
another source is needed as a backup for PLN, namely by utilizing PLTS (Solar
Power Plants) in the technology system in the use of two or more generating
systems.

The Automatic Change Over Switch (ACOS) design system is an electrical
circuit system that acts as a failure detector and switch that operates automatically
when there is a planned or sudden power outage, then the system will automatically
work by itself to transfer the electricity source from another source. This is one
solution to overcome the problem of switching time from the PLN power supply to
Solar Cells so that operations run smoothly. This Automatic Change Over Switch
(ACOS) is controlled by Wemos equipped with a PZEM-004T sensor with a
monitoring display via the Internet of Things (loT) Smartphone which can be
controlled in manual and automatic modes.

Keywords : Automatic Change Over Switch (ACQOS), Solar Cell, Microcontroller
Wemos D1 Mini, Internet of Things (loT)
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LAMPIRAN

LAMPIRAN A Standart Operational Procedure (SOP)

Rancangan Prototype Automatic Change Over Switch (ACOS) menggunakan

Mikrokontroler Berbasis Internet of Things (1oT)

Untuk menggunakan Rancangan Prototype Automatic Change Over Switch

(ACOS) menggunakan Mikrokontroler Berbasis Internet of Things (IoT) ini

tentunya harus sesuai dengan prosedur operasional yang telah dibuat. Adapun cara

dan prosedur operasional alat berikut adalah :

1.

Sambungkan kabel dari input PLN, input Solar Sel, dan output inverter ke
alat utama

Nyalakan Wi-fi pada smarthphone dan sambungkan ke Wi-fi yang sudah
tersedia

3. Tekan tombol switch pada alat untuk menyalakan alat

Sumber utama yaitu PLN jika sumber dari PLN dilepas maka sumber akan
otomatis beralih ke sumber solar sel begitupun sebaliknya, jika PLN telah
menyala kembali maka sumber akan beralih dari solar sel ke PLN

Jika ingin switch sumber secara manual, tekan tombol pada atas alat maka
sumber akan beralih dari sumber satu ke sumber yang lain begitupun
sebaliknya

Jika ingin switch sumber melalui jarak jauh, pertama nyalakan Wi-fi pada
smarthphone dan sambungkan ke Wi-fi yang telah tersedia

Buka aplikasi pada smarthphone

Tekan tombol yang berada di layar, jika angka telah berubah selain 0 maka

berhasil dan tunggu beberapa detik untuk sumber switch dari sumber satu



ke sumber yang lain. Jika setelah menekan tombol pada layar tetapi angka
yang muncul 0 maka coba tekan kembali hingga angka yang muncul selain
0.

9. Dan untuk memonitoring tegangan dan daya solar sel, tegangan dan daya
output menuju beban, serta tegangan baterai dan sisa kapasitas baterai dapat
dilihat melalui web thingspeak

10. Buka web dengan alamat thingspeak.com, masukkan id dan password yang
telah dibuat

11. Maka dapat memonitoring data melalui web tersebut



LAMPIRAN B Coding Arduino IDE
#include <ESP8266WiFi.h>

#include "ThingSpeak.h"

#include <Wire.h>

#include <Adafruit_INA219.h>
Adafruit_INA219 ina219;

#include <LiquidCrystal_I2C.h>
LiquidCrystal_I12C lcd(0x27,16,2);
#include <PZEMO004Tv30.h>
PZEMO04Tv30 pzem(D3, D4);

const char* ssid = "Smart Home";
const char* password = "12345678";
unsigned long channel = 2530151
String apiKey = "EFAXCBMQ7IWDCR5H";
const char* server = "api.thingspeak.com";
unsigned int fieldl = 1;

WiFiClient client;

unsigned long delaySmpling = 100;
unsigned long timeSmpling = 0;
unsigned long delayDetik = 1000;
unsigned long timeDetik = 0;

unsigned long delayBtn = 1000;
unsigned long timeBtn = 0;

unsigned long delayDis = 5000;
unsigned long timeDis = 0;

unsigned long delaySend = 5000;
unsigned long timeSend = 0;

unsigned long delayRead = 1000;
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unsigned long timeRead = 0;
unsigned long delayRead1 = 1000;
unsigned long timeRead1 = 0;
unsigned long delayThingsepk = 30000;
unsigned long timeThingsepk = 0;
unsigned long delaySolar = 5000; // misalnya 5 detik
unsigned long timeSolar = 0;

float shuntvoltage = 0;

float busvoltage = 0;

float current. mA = 0;

float loadvoltage = 0;

float power_ mW = 0;

float power_ W=0;

float ampr=0;

float volt=0;

float vPIn=0;

float watt=0;

float R1 = 99900.0;

float R2 = 9940.0;

float vB=0;

float vBatt=0;

float Hasil=0;

float Hasil1=0;

int batt=0;

int clck=1;

int clck1=1,

int clck2=1;

int clck3=1,
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int dis=1;

int ats=1;

int wait=0;

int wait1=0;
int wait2=0;
int wait3=0;
int scale=0;
int btnClk=0;
int invPwr=1,
int statusCode = 0;
int clk=1;

int clk1=1;

int resBaca=1;
int x=0;

int PInSnsr;
int btn;

String Sats;

String inver;

byte batterai[]= {
0b01110,0b11111,0b111111,0b11111,0b11111,0b11111,0b21111,0b11111 };

byte load[]={
0b01110,0b10001,0b10001,0b10001,0001110,0b01110,0000100,0b00000 };

byte listrik[]= {
0b00010,0b00100,0b01000,0b11111,0000010,0000100,0b01000,0b00000 };

byte solar[]={
O0b11111,0b10101,0b11111,0b10101,0b11111,0b10101,0011111,0b00000 };

byte lowbatt[] = { B01110, B10001, B10101, B10101, B10101, B10001, B10101,
B11111 };
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byte pinpwr[]= { B00001, B00101, B01001, B10001, B11100, B00101, BO1000,

B10000 };

void setup(void)

{
Serial.begin(115200);
ina219.begin();
Icd.init();
Icd.backlight();
Icd.setCursor(3, 0);
lcd.print("Smart ACOS");
pinMode(3, OUTPUT);//Buzzer
pinMode(AO, INPUT); //vBatt
pinMode(D0O, OUTPUT);//Relay Beban
pinMode(D5, OUTPUT);//Relay ATS
pinMode(D6, INPUT);//Sensor PLN
pinMode(D7, OUTPUT);//PSU on
pinMode(D8, INPUT);//menu
digitalWrite(D7, 1);
digitalWrite(3, HIGH);
delay(1000);
digitalWrite(3, LOW);
Icd.createChar(1,batterai);
Icd.createChar(2,load);
Icd.createChar(3, listrik);
Icd.createChar(4,pIlnpwr);
Icd.createChar(5,solar);

Icd.createChar(6,lowbatt);
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WiFi.begin(ssid, password);
ThingSpeak.begin(client);
delay(3000);

Icd.clear();

¥

void loop(void)
{
int voltValue = analogRead(A0); // vBatt
float vout = (voltValue * 3.0) / 1024.0;
vB = vout / (R2/(R1+R2))+0.6;

if(millis()-timeSmpling>delaySmpling){ //sampling data
scale++;
Hasil=Hasil+VvB;
Hasill=Hasil1+volt;
timeSmpling=millis();
¥
if(scale>=10){// clokck 1 detik
vBatt=Hasil/10;
vPIn=Hasil1/10;
Hasil=0;
Hasil1=0;
scale=0;

¥

float satuan=1.6/100;// persentase 11v dan 12.6v

float persen=vBatt-11;
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batt=persen/satuan;

batt = constrain(batt,0,100);

busvoltage = ina219.getBusVoltage V();
current_mA = ina219.getCurrent_mA();
power_mW = ina219.getPower_mW();

power_ W = power_mW/1000;

volt=pzem.voltage();
ampr=pzem.current();

watt=pzem.power();

btn = digitalRead(D8); //Btn mode
if(btn==HIGH){
if(millis()-timeBtn>delayBtn){ //Timer button
btnClk++;
timeBtn=millis();
¥
}

else{

if(otnClk==1){
ats++;
digitalWrite(3, HIGH);
delay(100);
digitalWrite(3, LOW);
delay(100);

Icd.clear();
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btnClk=0;

}

if(btnClk>=2){
INVPWr++;
digitalWrite(3, HIGH);
delay(200);

digitalWrite(3, LOW);

delay(100);
Icd.clear();

btnClk=0;

¥
k

if(invPwr==21){//Inverter power
inver="INV";

digitalWrite(D7, 1);

¥

if(invPwr==2){

inver="OFF";

digitalWrite(D7, 0);

¥

if(invPwr>=3){

invPwr=1,

¥

if(ats==1){//Ats mode PLN
Sats="PLN";
if(vPIn>=200){
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digitalWrite(DO, 1);
delay(10000);// relay beban
¥
else{

digitalWrite(DO, 0);

¥

PInSnsr = digitalRead(D6); //PLN sensor

if(PInSnsr==HIGH){
digitalWrite(D5, 0);
}
else{
digitalWrite(D5, 1);
¥
¥

if(ats==2){//Ats mode Batt
Sats="SLR";
if(vPIn>=200){
digitalWrite(DO, 1);
delay(10000);// relay beban
¥
else{
digitalWrite(DO, 0);
¥
if(millis() - timeSolar>delaySolar) {
if(vBatt<=11){//Batterai Habis-----
digitalWrite(D5, 0);
¥
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else{//Batt readi-----
digitalWrite(D5, 1);
}
timeSolar = millis(); //reset waktu setelah beralih
}
}
if(ats>=3){
ats=1;

¥

if(millis()-timeDis>delayDis){ //Timer display
dis++;
Icd.clear();

timeDis=millis();

}

Icd.setCursor(9, 0);

PInSnsr = digitalRead(D6); //PLN sensor
if(PInSnsr==HIGH){

Icd.write(3);

¥

else{

Icd.write(4);

}

Icd.setCursor(10, 0);

if(ats==1){



if(PInSnsr==LOW){
Icd.print(" ™);
¥
else{
if(watt>=1){
Icd.print(">");
}
else{
Icd.print("=");
}
¥
}
if(ats==2){
if(vBatt>=11){
lcd.print(" ™);
}
else{
if(watt>=1){
led.print(">");
}
else{
lcd.print("'=");
b
}

}
Icd.setCursor(11, 0);

Icd.write(2); //Beban----

Icd.setCursor(12, 0);
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if(ats==1&&PInSnsr==LOW){
if(watt>=1){
lcd.print('<");
}
else{
lcd.print("=");
}
¥
if(ats==2){
if(vBatt<=11){
lcd.print(" ™);
}
else{
if(watt>1){
lcd.print("'<™);
}
else{
lcd.print("'=");
¥
}

}
Icd.setCursor(13, 0);

if(vBatt<=11){
Icd.write(6);

¥

else{

Icd.write(1);
}
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if(power_W>=1){
lcd.print('<");

}

else{
Icd.print("=");

}
Icd.write(5);//sollar

Icd.setCursor(8, 1);
Icd.print(Sats);
Icd.setCursor(13, 1);

Icd.print(inver);

if(dis==1){
if(millis()-timeDetik>delayDetik){
Icd.setCursor(0, 0);
Icd.write(5);
Icd.print(busvoltage);
lcd.print("V");
Icd.setCursor(0, 1);
Icd.write(5);
Icd.print(power_W);
lcd.print("W");
timeDetik=millis();

}
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if(dis==2){
if(millis()-timeDetik>delayDetik){
Icd.setCursor(0, 0);
Icd.write(3);
Icd.print(vPIn);
lcd.print("V*");
Icd.setCursor(0, 1);
lcd.write(3);
Icd.print(watt);
Icd.print("W");
timeDetik=millis();
¥

}

if(dis==3){
if(millis()-timeDetik>delayDetik){
Icd.setCursor(0, 0);
lcd.write(1);
Icd.print(vBatt);
Icd.print("V ");
Icd.setCursor(0, 1);
Icd.write(1);
Icd.print(batt);
lcd.print("% ");
timeDetik=millis();
¥

}

if(dis>=4){
dis=1,
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if(millis()-timeThingsepk>delay Thingsepk){ //Timer display

if(client.connect(server,80)){

String postStr = apiKey;
postStr +="&field2=";
postStr += String(vBatt);

postStr +="&field3=";
postStr += String(vPIn);

postStr +="&field4=";
postStr += String(watt);

postStr +="&field5=";
postStr += String(power_W);
postStr += "\r\n\r\n";
client.print("POST /update HTTP/1.1\n");
client.print("Host: api.thingspeak.com\n™);

client.print("Connection: close\n");

client.print("X-THINGSPEAKAPIKEY: "+apiKey+"\n");

client.print("Content-Type: application/x-www-form-urlencoded\n");

client.print("Content-Length: *);
client.print(postStr.length());
client.print("\n\n");
client.print(postStr);
Serial.printin("Mengirim Data");
}
timeThingsepk=millis();
}
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if(clk>0&&clk<5){

if(millis()-timeRead>delayRead){ //Timer setelah data balasan terkirim
clk++;

timeRead=millis();

¥
}

if(clk>=5){
if(millis()-timeSend>delaySend){
int last_light_state = ThingSpeak.readFloatField(channel, fieldl);
if(resBaca==1){//Block bagian pembcaan status
statusCode = ThingSpeak.getLastReadStatus();
¥
if(statusCode == 200){
if(last_light_state == 1){
Serial.printIn("Data RX");
if(clk1>0&&clk1<5){
resBaca=0;
if(millis()-timeRead1>delayRead1){ //Timer setelah data balasan terkirim
clkl++;
Serial.printin("Delay Tunggu");
timeRead1=millis();
}
}
if(clk1>=5){

if(client.connect(server,80)){
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Serial.printIn("Proses Data kirim");
String postStr = apiKey;
postStr +="&field1=";
postStr += String(0);
postStr += "\r\n\r\n";
client.print("POST /update HTTP/1.1\n");
client.print("Host: api.thingspeak.com\n");
client.print("Connection: close\n");
client.print("X-THINGSPEAKAPIKEY:: "+apiKey+"\n");
client.print("Content-Type: application/x-www-form-urlencoded\n");
client.print("Content-Length: *);
client.print(postStr.length());
client.print("\n\n");
client.print(postStr);
Serial.printin("Data TX");
ats++;
digitalWrite(3, HIGH);
delay(100);
digitalWrite(3, LOW);
delay(100);
clk=1;
clk1=1;
resBaca=1;
¥
}

}
Serial.print("The latest data from Field1 on ThingSpeak is : ");

Serial.printin(last_light_state);
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}

else {

Serial.printIn("Problem reading channel. HTTP error code " +
String(statusCode));

¥
timeSend=millis();
¥

¥

¥
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