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LAMPIRAN 
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Lampiran 1: Listing Program 

#include <Keypad.h> 

#include <Keypad.h> 

#include <Wire.h> 

#include <LiquidCrystal_I2C.h> 

#define BACKLIGHT_PIN 3 

LiquidCrystal_I2C lcd(0x3F ,2,1,0,4,5,6,7,3, POSITIVE); 

const int sensorIn1 = A1; 

const int sensorIn2 = A2; 

const int sensorIn3 = A3; 

double voltage1 = 0; 

double voltage2 = 0; 

double voltage3 = 0; 

int r1 = 22; 

int r2 = 24; 

int r3 = 26; 

int r4 = 28; 

int r5 = 32; 

int r6 = 34; 

int r7 = 37; 

int r8 = 39; 

int r9 = 40; 

int r10 = 42; 

int r11 = 44; 

int r12 = 46; 

int r13 = 48; 

int r14 = 50; 

const byte numRows= 4; 

const byte numCols= 4; 

char keymap[numRows][numCols]=  

{ 

{'1', '2', '3', 'A'},  

{'4', '5', '6', 'B'},  

{'7', '8', '9', 'C'}, 
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{'*', '0', '#', 'D'} 

}; 

byte rowPins[numRows] = {9,8,7,6};  

byte colPins[numCols]= {5,4,3,2}; 

Keypad myKeypad= Keypad(makeKeymap(keymap), rowPins, colPins, numRows, 

numCols); 

void setup() 

{ 

Serial.begin(9600); 

pinMode(r1, OUTPUT); 

pinMode(r2, OUTPUT); 

pinMode(r3, OUTPUT); 

pinMode(r4, OUTPUT); 

pinMode(r5, OUTPUT); 

pinMode(r6, OUTPUT); 

pinMode(r7, OUTPUT); 

pinMode(r8, OUTPUT); 

pinMode(r9, OUTPUT); 

pinMode(r10, OUTPUT); 

pinMode(r11, OUTPUT); 

pinMode(r12, OUTPUT); 

pinMode(r13, OUTPUT); 

pinMode(r14, OUTPUT); 

  

digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 
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digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

lcd.begin(16,2); 

lcd.setCursor(0,0); 

lcd.print("   REGULATOR"); 

lcd.setCursor(0,1); 

lcd.print("   TIGA FASA"); 

delay(2000); 

lcd.setCursor(0,0); 

lcd.print(" LABORATORIUM"); 

lcd.setCursor(0,1); 

lcd.print("MESIN ELEKTRIK"); 

delay(2000); 

lcd.clear(); 

lcd.setCursor(0,0); 

lcd.print("     PILIH"); 

lcd.setCursor(0,1); 

lcd.print(" BESAR TEGANGAN"); 

} 

float getVPP() 

{ 

  float result; 

  int readValue; 

  int maxValue = 0; 

  int minValue = 1024; 

   

   uint32_t start_time = millis(); 

   while((millis()-start_time) < 50) 

   { 

       readValue = analogRead(sensorIn1); 

       if (readValue > maxValue)  

       { 
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           maxValue = readValue; 

       } 

       if (readValue < minValue)  

       { 

           minValue = readValue; 

       } 

   } 

   result = (maxValue - minValue); 

   return result; 

 } 

 float getVPP2() 

{ 

  float result2; 

  int readValue2; 

  int maxValue2 = 0; 

  int minValue2 = 1024; 

   

   uint32_t start_time = millis(); 

   while((millis()-start_time) < 50) 

   { 

       readValue2 = analogRead(sensorIn2); 

       if (readValue2 > maxValue2)  

       { 

           maxValue2 = readValue2; 

       } 

       if (readValue2 < minValue2)  

       { 

           minValue2 = readValue2; 

       } 

   } 

   result2 = (maxValue2 - minValue2); 

   return result2; 

 } 

  float getVPP3() 
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{ 

  float result3; 

  int readValue3; 

  int maxValue3 = 0; 

  int minValue3 = 1024; 

   

   uint32_t start_time = millis(); 

   while((millis()-start_time) < 50) 

   { 

       readValue3 = analogRead(sensorIn2); 

       if (readValue3 > maxValue3)  

       { 

           maxValue3 = readValue3; 

       } 

       if (readValue3 < minValue3)  

       { 

           minValue3 = readValue3; 

       } 

   } 

   result3 = (maxValue3 - minValue3); 

   return result3; 

   } 

void tegangan() 

{ 

  voltage1=((getVPP()-2.391)/1.0974); 

  voltage2=((getVPP2()-0.3511)/1.1821); 

  voltage3=((getVPP3()+0.2394)/1.0626); 

} 

void trip() 

{ 

 digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 
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digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

} 

void loop() 

{ 

char keypressed = myKeypad.getKey(); 

if (keypressed != NO_KEY) 

{ 

if (keypressed == '1') 

{ 

digitalWrite(r1, LOW); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 
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getVPP3(); 

tegangan(); 

delay(500); 

if(voltage1>15 && voltage1<25 && voltage2>15 && voltage2<25 && voltage3>15 && 

voltage3<25) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 

lcd.print("35 V (AMAN)"); 

} 

else 

{ 

trip();  

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 

lcd.print("PADA RELAY 35 V"); 

} 

} 

if (keypressed == '2') 

{ 

digitalWrite(r1, HIGH); 

digitalWrite(r2, LOW); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 
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digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 

getVPP3(); 

tegangan(); 

delay(500); 

if(voltage1>40 && voltage1<51 && voltage2>40 && voltage2<51 && voltage3>40 && 

voltage3<51) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 

lcd.print("80 V (AMAN)"); 

} 

else 

{ 

trip();  

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 

lcd.print("PADA RELAY 80 V"); 

} 

} 

if (keypressed == '3') 

{ 

digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, LOW); 

digitalWrite(r4, HIGH); 
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digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 

getVPP3(); 

tegangan(); 

delay(500); 

if(voltage1>66 && voltage1<76 && voltage2>66 && voltage2<76 && voltage3>66 && 

voltage3<76) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 

lcd.print("123 V (AMAN)"); 

} 

else 

{ 

trip();   

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 

lcd.print("PADA RELAY 123 V"); 

} 

} 
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if (keypressed == 'A') 

{ 

digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, LOW); 

digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 

getVPP3(); 

tegangan(); 

delay(500); 

if(voltage1>69 && voltage1<79 && voltage2>69 && voltage2<79 && voltage3>69 && 

voltage3<79) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 

lcd.print("127 V (AMAN)"); 

} 

else 

{ 

trip();  

lcd.begin (16,2); 
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lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 

lcd.print("PADA RELAY 127 V"); 

} 

} 

if (keypressed == '4') 

{ 

digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, LOW); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 

getVPP3(); 

tegangan(); 

delay(500); 

if(voltage1>99 && voltage1<109 && voltage2>99 && voltage2<109 && voltage3>99 && 

voltage3<109) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 
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lcd.print("180 V (AMAN)"); 

} 

else 

{ 

trip();  

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 

lcd.print("PADA RELAY 180 V"); 

} 

} 

if (keypressed == '5') 

{ 

digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, HIGH); 

digitalWrite(r6, LOW); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 

getVPP3(); 

tegangan(); 

delay(500); 
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if(voltage1>122 && voltage1<132 && voltage2>122 && voltage2<132 && voltage3>122 

&& voltage3<132) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 

lcd.print("220 V (AMAN)"); 

} 

else 

{ 

trip();  

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 

lcd.print("PADA RELAY 220 V"); 

} 

} 

if (keypressed == '6') 

{ 

digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, LOW); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 
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digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 

getVPP3(); 

tegangan(); 

delay(500); 

if(voltage1>128 && voltage1<138 && voltage2>128 && voltage2<138 && voltage3>128 

&& voltage3<138) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 

lcd.print("230 V (AMAN)"); 

} 

else 

{ 

trip();  

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 

lcd.print("PADA RELAY 230 V"); 

} 

} 

if (keypressed == 'B') 

{ 

digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 
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digitalWrite(r8, LOW); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 

getVPP3(); 

tegangan(); 

delay(500); 

if(voltage1>157 && voltage1<167 && voltage2>157 && voltage2<167 && voltage3>157 

&& voltage3<167) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 

lcd.print("280 V (AMAN)"); 

} 

else 

{ 

trip();  

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 

lcd.print("PADA RELAY 280 V"); 

} 

} 

if (keypressed == '7') 

{ 

digitalWrite(r1, HIGH); 
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digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, LOW); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 

getVPP3(); 

tegangan(); 

delay(500); 

if(voltage1>163 && voltage1<173 && voltage2>163 && voltage2<173 && voltage3>163 

&& voltage3<173) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 

lcd.print("290 V (AMAN)"); 

} 

else 

{ 

trip();  

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 
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lcd.print("PADA RELAY 290 V"); 

} 

} 

if (keypressed == '8') 

{ 

digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, LOW); 

digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 

getVPP3(); 

tegangan(); 

delay(500); 

if(voltage1>174 && voltage1<184 && voltage2>174 && voltage2<184 && voltage3>174 

&& voltage3<184) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 

lcd.print("310 V (AMAN)"); 

} 

else 
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{ 

trip();   

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 

lcd.print("PADA RELAY 310 V"); 

} 

} 

if (keypressed == '9') 

{ 

digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, LOW); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 

getVPP3(); 

tegangan(); 

delay(500); 

if(voltage1>186 && voltage1<196 && voltage2>186 && voltage2<196 && voltage3>186 

&& voltage3<196) 

{ 

lcd.begin (16,2); 
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lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 

lcd.print("330 V (AMAN)"); 

} 

else 

{ 

trip();  

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 

lcd.print("PADA RELAY 330 V"); 

} 

} 

if (keypressed == 'C') 

{ 

digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, HIGH); 

digitalWrite(r12, LOW); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 

getVPP3(); 
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tegangan(); 

delay(500); 

if(voltage1>197 && voltage1<207 && voltage2>197 && voltage2<207 && voltage3>197 

&& voltage3<207) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 

lcd.print("350 V (AMAN)"); 

} 

else 

{ 

trip();  

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 

lcd.print("PADA RELAY 350 V"); 

} 

} 

if (keypressed == '*') 

{ 

digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, HIGH); 
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digitalWrite(r12, HIGH); 

digitalWrite(r13, LOW); 

digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 

getVPP3(); 

tegangan(); 

delay(500); 

if(voltage1>209 && voltage1<219 && voltage2>209 && voltage2<219 && voltage3>209 

&& voltage3<219) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 

lcd.print("370 V (AMAN)"); 

} 

else 

{ 

trip();  

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 

lcd.print("PADA RELAY 370 V"); 

} 

} 

if (keypressed == '0') 

{ 

digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, HIGH); 
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digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, LOW); 

getVPP(); 

getVPP2(); 

getVPP3(); 

tegangan(); 

delay(500); 

if(voltage1>215 && voltage1<225 && voltage2>215 && voltage2<225 && voltage3>215 

&& voltage3<225) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("Besar Tegangan"); 

lcd.setCursor(0,1); 

lcd.print("380 V (AMAN)"); 

} 

else 

{ 

trip();   

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 

lcd.print("PADA RELAY 380 V"); 

} 

} 

if (keypressed == 'D') 
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{ 

digitalWrite(r1, HIGH); 

digitalWrite(r2, HIGH); 

digitalWrite(r3, HIGH); 

digitalWrite(r4, HIGH); 

digitalWrite(r5, HIGH); 

digitalWrite(r6, HIGH); 

digitalWrite(r7, HIGH); 

digitalWrite(r8, HIGH); 

digitalWrite(r9, HIGH); 

digitalWrite(r10, HIGH); 

digitalWrite(r11, HIGH); 

digitalWrite(r12, HIGH); 

digitalWrite(r13, HIGH); 

digitalWrite(r14, HIGH); 

getVPP(); 

getVPP2(); 

getVPP3(); 

tegangan(); 

if(voltage1>-5 && voltage1<5 && voltage2>-5 && voltage2<5 && voltage3>-5 && 

voltage3<5) 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("RELAY"); 

lcd.setCursor(0,1); 

lcd.print("SEMUA AMAN"); 

} 

else 

{ 

lcd.begin (16,2); 

lcd.setCursor(0,0); 

lcd.print("TERJADI GANGGUAN"); 

lcd.setCursor(0,1); 
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lcd.print("PADA RELAY"); 

} 

} 

} 

} 

 

 

Lampiran 2: Data Sheet 

1. Arduino Mega R2550



88 
 

 
 



89 
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2. Keypad Membran 4x4 
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3. LCD  16x2 
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4. I2C 
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5. Relay 5 V (SONGLE RELAY) 
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6.Sensor Tegangan  ZMPT101B 

 



98 
 

 
 

 



99 
 

 
 

 

 

 

 

 

 



100 
 

 
 

7. Motor Induksi 370 W 
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Lampiran 3: Dokumentasi 

 

Gambar 1 Pengujian transformator 1 fasa 

 

Gambar 2 Pengujian transformator 3 fasa hub Y-Y 
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Gambar 3 Pengujian driver relay 

 

Gambar 4 Pengujian sensor tegangan ZMPT101B 
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Gambar 5 Pengujian tegangan keluaran alat penurun tegangan tiga fasa setelah diberi beban 

 

Gambar 6 Pengujian untuk penentuan efisiensi transformator 
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Gambar 6 Alat penurun tegangan tiga fasa yang dibuat tampak depan 

 

 

Gambar 7 Alat penurun tegangan tiga fasa yang dibuat tampak atas 
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Gambar 8 Alat penurun tegangan tiga fasa yang dibuat tampak belakang 

 

 

 

 

 


