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Lampiran 1. Foto pengerjaan alat
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Lampiran 2. Foto pengujian sensor dan pengujian switch relai
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Lampiran 3. Foto pengujian sistem kontrol pada pembnagkit

Lampiran 4. List Program Sistem Kontrol

#include <Filters.h>

#include <Wire.h>

#include <LiquidCrystal_12C.h>
#include <PZEMO004Tv30.h>

LiquidCrystal_I12C lcd(0x27, 20, 4);
PZEMO004Tv30 pzem(13, 12);
PZEMO004Tv30 pzem2(11, 10);

pinOut = A3;

analogOutput = 0;
VR pinl =11;
VR_pin2 = 10;

relay pin_1=3;
relay pin_2 =4;
relay_pin_3=5;
relay_pin_4 = 6;

testFrequency = 50;
windowLength = 40.0 / testFrequency;

Sensorl = 0;

slopel = 0.0120;
current Volts1;




printPeriod = 8000;
previousMillis = 0;

voltage sensor = A0;
voltage_sensor2 = Al;
voltage_sensor_raw;
voltage sensor_raw2;
V_beban;
v_beban2;

baca_sensor();

setup() {
Serial.begin(9600);
Serial.printIn("AC Voltmeter");
pinMode(voltage_sensor, INPUT);
pinMode(voltage_sensor2, INPUT);
pinMode(relay_pin_1, OUTPUT);
pinMode(relay_pin_2, OUTPUT);
pinMode(relay_pin_3, OUTPUT);
pinMode(relay_pin_4, OUTPUT);

Wire.begin();
Icd.init();

Icd.backlight();

Icd.setCursor(0, 0);
Icd.print(*Initializing...");
delay(1000);

Icd.clear();

loop() {

RunningStatistics inputStats;
inputStats.setWindowSecs(windowLength);

while (true) {
Sensorl = analogRead(A2);
inputStats.input(Sensorl);

(¢ )(millis() - previousMillis) >= printPeriod) {
previousMillis = millis();

current_Voltsl = slopel * inputStats.sigma();
current Voltsl = current Voltsl * (49.3231);




analogOutput = analogRead(pinOut);

tegangan = analogOutput * 5.0 / 1023.0;

arus = (tegangan - 2.54) / 0.185;
VR = pzem2.voltage();
if (VR >215) {

digitalWrite(relay_pin_1, HIGH);

digitalWrite(relay_pin_2, HIGH);

Icd.setCursor(0, 3);

Icd.print("Source : UTAMA ');

Serial.printin("Relay ON, Source : UTAMA");
} else if (v_beban <=198) {

digitalWrite(relay_pin_1, LOW);
digitalWrite(relay_pin_2, LOW);
Icd.setCursor(0, 3);

Icd.print(*Source : BACKUP ");
Serial.printin("Relay OFF, Source : BACKUP");

if (v_beban <=11) {

digitalWrite(relay_pin_3, LOW);
digitalWrite(relay_pin_4, LOW);
Serial.printin("1");

}else if (v_beban >125) {

digitalWrite(relay_pin_3, HIGH);
digitalWrite(relay_pin_4, HIGH);
Serial.printin(*2");

}

voltage2 = pzem2.voltage();
current2 = pzem2.current();
baca_sensor();
Icd.setCursor(0, 0);
Icd.print(*Vs:");
Icd.setCursor(3, 0);
Icd.print(v_beban, 2);




Icd.print("V*");

Icd.setCursor(11, 2);
lcd.print("V2: ");
Icd.setCursor(14, 2);
Icd.print(v_beban2, 2);
Icd.print(""V*™);

Icd.setCursor(0, 2);
lcd.print("Vr:");
Icd.print(voltage?);
Icd.print("V*");

Icd.setCursor(0, 1);
lcd.print("Vp:");
Icd.setCursor(3, 1);
Icd.print(current_Voltsl, 2);
Icd.print("V*™);

Icd.setCursor(11, 1);
lcd.print(*1p:");
Icd.print(current2);
lcd.print("A™);

Icd.setCursor(11, 0);
lcd.print("ls:™);
Icd.print(arus);
Icd.print("A");
delay(2000);
Icd.clear();

voltage = pzem.voltage();
current = pzem.current();
power = pzem.power();
energy = pzem.energy();
frequency = pzem.frequency();

pf = pzem.pf();

Icd.setCursor(0, 0);
lcd.print("V: ");
Icd.print(voltage);
lcd.print("V*™);

Icd.setCursor(0, 1);
Icd.print("l: *);
Icd.print(current);
Icd.print("A™);




Icd.setCursor(0, 2);
lcd.print("P: ™);
Icd.print(power);
Icd.print("W™);

Icd.setCursor(0, 3);
lcd.print("E: *);
Icd.print(energy, 3);
Icd.print("kwWh");

Icd.setCursor(11, 0);
Icd.print("F: ™);
Icd.print(frequency, 1);
Icd.print("Hz");

Icd.setCursor(11, 1);
lcd.print("Pf: ");
Icd.print(pf);
delay(2000);
Icd.clear();

Serial.print("PLTS: ");
Serial.print(v_beban);
Serial.printin("* V");

Serial.print("PLTB DC: ");
Serial.print(v_beban2);
Serial.printin(" V");

Serial.print(*OUTPUT : ");
Serial.print(current_Voltsl);
Serial.printin(" V");

Serial.print("Voltage: ");
Serial.print(voltage);
Serial.printin(" V");

Serial.print(*Current: "
Serial.print(current);
Serial.printin(" A");

Serial.print("Power: ");
Serial.print(power);
Serial.printIn(" W");

Serial.print("Energy: *);
Serial.print(energy, 3);
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Serial.printin(" kwWh");

Serial.print(“Frequency: *);
Serial.print(frequency, 1);
Serial.printin(** Hz");

Serial.print("Power Factor: ");
Serial.printin(pf);

baca_sensor() {
voltage sensor_raw = analogRead(voltage_sensor);
v_beban = map(voltage_sensor_raw, 0, 1023, 0, 2500);
v_beban =v_beban / 100;

voltage _sensor_raw?2 = analogRead(voltage_sensor2);
v_beban2 = map(voltage_sensor_raw2, 0, 1023, 0, 2500);
v_beban2 = v_beban2 / 100;




