DAFTAR 1Sl

LEMBAR PENGESAHAN ... ..ottt ii
LEMBAR PERNYATAAN ORISINALITAS ... i
ABSTRAK . ettt r e 1\
ABSTRACT ettt b ettt e et e e be e b e e ree v
KATAPENGANTAR ..o Vi
UCAPAN TERIMA KASIH ... e vii
DAFTAR IST .ttt ettt b e sae e nb e e be e nne e e viii
DAFTAR GAMBAR ...ttt Xi
DAFTAR TABEL ...t Xiii
BAB | PENDAHULUAN ...t 1
1.1. Latar Belakang Masalah............ccoooiiiiiiiiiii s 1
1.2. Tujuan dan Manfaat ............cccoiieiiiicie e 1
1.3. RUMUSAN MASAIAN .......coeiiiiiiici s 2
1.4. Batasan Masalah...........ccoiiiiii s 2
1.5. Metodologi PEnelitian ...........cccooveieiiiiiece e 2
1.6. Sistematika PenuliSaNn............ccooiiiiiiiie 3
BAB Il DASAR TEORI ...t 4
2.1. Arus Bolak-Balik (Alternating Current) ..........cccocvevviieeiieeve s 4
2.2. DAY LISIIIK ..o 6
2.2.1. Daya AKLIT ..o 6
2.2.2. DAY SEIMU ...ttt an 7
2.2.3. Daya REaAKLIT........cciiiiiiic e 7
2.2.4. SEQITIZA DAY .....eoveeiieiieieie e 7
2.2.5. Kualitas Daya LISIITK .........coceiiiiiiiiiieieie e 7
2.2.6. FAKION DAYA ......cuecveivieiie ettt ettt ste et nre e 8
2.2.7. Perbaikan FaKtor Daya............coviiiieieiiiciesessesee s 10



2.3, KAPASTEOL ...ttt b 12

2.4, BEDAN LISHITK ... 14
2.4.1. Beban ReSIStIT (R) ...ccveiiieiieiieciie s 14
2.4.2. Beban INAUKEIT (L) ....voveeeeeeseeeeeeee s 15
2.4.3. Beban Kapasitif (C)......cccooeriiiiiiinieieese s 15

2.5, SBNSON ...ttt s 15
2.5.1. SENSOI TEYANGAN ....eoteiiieieitie ettt sttt sttt e bt e e e snee e 15
2.5.2. SENSOE ATUS ..ttt ettt ettt ettt b e nas 16

2.6. Zero Crossing Detector dan Phase Detector ..........ccocvevveivevecccviece e 16

2.7. MIKIOKONEIOIEY ... 17
2.7. 1 ArduiNO UNO ..o s 18
2.7.2. Pin Input dan Output Arduino UNO ........cccoviieiiie e 19
2.7.3. Catu Daya Arduino UNO ..........ccoiiiiiiieiiese e 19
2.7 4, IMIBIMONT ..ttt bbbttt 20
2.7.5. KOMUNIKAST ...t 21

2.8, LCD e 21

2.9 REIAY ... 22

BAB Il MODEL DAN PERANCANGAN SISTEM.......ccooiiiieee 24

3.1. Deskripsi Kerja Alat...........cooiiiieiiieiie s 24

3.2. Tahapan PeranCangan............coccoeeeiiriiieieesesie e 25

3.3, FIOWCNAIT SISTEIM......ciiiiiiiiie e 26

3.4. Perancangan Perangkat KEeras ...........cccccvevieiiiieiiic i 27
3.4.1. Perancangan SeNSOr TEQANGAN..........ccveiuerrieierienieeie e 27
3.4.2. Perancangan SENSOI ATUS.........coueieereiierieieseeseeresee e ssee e sne e nnas 27
3.4.3. Perancangan Zero Crossing Detector .........cccovvevveveiieevv e 28
3.4.4. Perancangan Phase DeteCtor..........cooviieiiiieiieneee e 29
3.4.5. Perancangan Rangkaian Mikrokontroler.............ccocoovvviiieniiencnnnnnn, 29



3.4.6. Perancangan Rangkaian Relay ... 30

3.4.7. Perancangan Rangkaian LCD Grafik 16X2........ccccocvveviviieiiienieeie e 30
3.4.8. Perancangan Rangkaian Kapasitor Bank ............ccccevvevieiiieiiie e, 31
3.4.9. Perancangan Rangkaian Catu Daya ...........cccccoerireiineeienene e 31
3.5. Perancangan Perangkat LUuNaK ...........ccooeiiiinininiiiiineeeee e 31
BAB IV PENGUJIAN DAN ANALISA. ... 34
4.1, PenguJian AlGL...........ooooiiiiiieee s 34
4.2. Pengujian SUD SISTEIM .......ccooiiiiiiieiec s 34
4.2.1. Pengujian Sinyal Output Sensor Tegangan.........c.ccccceevveveerieseeseeseeennenns 34
4.2.2. Pengujian Sinyal OULPUL SENSOT ATUS ......cceeveiiriieie e 35
4.2.3. Pengujian Rangkaian Zero Crossing Detector...........ccoovvvvereneneniennnnn 36
4.2.4. Pengujian Rangkaian Phase Detector..........cccovevveveiiicieene e 37
4.2.5. Pengujian Rangkaian Relay .........cccccveiiiiiiiiiiciie s 38
4.2.6. Pengujian Pembacaan Cosphi (Faktor Daya)...........c.ccoovevveierenenenennnnn 39
4.3. Pengujian Sistem KeSeluruhan...........ccocveeiieiieeie s 39
BAB V KESIMPULAN DAN SARAN ..ot 41
5.1, KESIMPUIAN ..ottt 41
0.2, SANAN ...ttt 41
DAFTAR PUSTAKA ettt XV
LAMPIRAN:

LAMPIRAN A Realisasi Perangkat Keras
LAMPIRAN B Layout PCB Zero Crossing Detector dan Phase Detector



