DAFTAR ISl

LEMBAR PENGESAHAN ......oooiiiitctst ettt ii
LEMBAR PERNYATAAN ORISINALITAS ..ot i
ABSTRAK . iv
ABSTRACT ..ttt ettt ettt be e Reeneen et et et e reereanaenes v
KATA PENGANTAR ..ottt bbb vi
DAFTAR TSI ..ottt viii
DAFTAR TABEL .....oooieiiie ettt Xi
DAFTAR GAMBAR ..ottt ettt Xii
BAB | PENDAHULUAN ......ooiiii e 1
1.1 Latar Belakang ........coeeeeieiieiiienieeiereeeeee ettt 1
1.2 RUMUSAN MaSAlAN .......ooviiieeieeeeeee e e 3
1.3 TUJUAN PENEIITIAN ...t s 3
1.4 Batasan Masalah............ccoveieininininieeee e 3
1.5 Metode PENEIITIAN. ........cveieieierie e 4
BAB 1 TINJAUAN PUSTAKA . ..ottt 5
2.1 SHSEEM PLTS ...ttt ettt st 5
2.LLPLTS ON-GFi0..c ittt enean 5
2.L.2PLTS Off-grid ..o 6
2.1.3PLTS Kebun Hidroponik Desa CiteUreUP.........cccueveieieereerenesesiesieaieas 6

2.2 Pemanfaatan ENEIQi ....c.ccceevueeeeeieieeee ettt 6
2.3 ManajEMEN ENEIGi ....ocueeieieiieeiecieeie ettt ettt st ae e reeae s 7
2.3.1 ATUS LISIITK ©.veereeee sttt 7
2.3.2 Tegangan LiStrik .........ccooiiiiiiic e 8
2.3.3 DAYA LISIITK ... 8
2.3.4 ENEIGi LUSIITK ..ooveiniiieieesee e 9
2.3.5 Beban LISHIIK ......ccouoiiiiiiiie e 9

2.4 Pemantauan ENergi.......cccccceeieieriesieie ettt 10
2.4.2 Internet Of TRINGS ...ocoviiiece e 10
2.4.2 MIKIOKONTIOIET ...t 11
2.4.3 SENSON TEYANGAN ....eeeiiieeiiie et sieeesie e sire e ee et e e e e e e e snreeenes 12
2.4.4 SENSON ATUS ...ttt ettt ettt ettt ettt et b et e b e n e e e e 12
2.4.5 SENSOI DAYA. ....cuiiiiiiiiitieie e 13
2.4.6 Platform 10T ANTAIES......ccoiiiiieieiie e 13

viii



BAB 11l METODE PENELITIAN......ooiiiiiie e 14

3.1 Tahapan PeNEIITIAN ........ccccoeriririereeeeeeee e 14
3.2 Desain Perangkat KEeras .........ccceceeeerienienieneenieeie et 15
3.3 Spesifikasi KOMPONEN .....c..coiiiiiriiieeeeee e 16
3.3.1 Mikrokontroller Arduino Mega2560 WiFi + ESP8266 ....................... 16
3.3 2 PZEM Q04T ..ottt sttt nne e eneas 16
3.3.3 SeNSOr AruS ACSTLI2 5A ..o 17
3.3.4 Sensor Tegangan DC ... 18
3.3.5 Real Time CloCK DS3231.......cccviieiieieiieieeie e 18
3.3.6 Micro SD Card ModUIE...........ccoiiiiiiiiie e 18
3.3. 7 WemMOS DL R2 ...t 19
3.3.8 MOAUI REIAY ... 19
3.3.9 Baterai Lead ACIH ......cceoveiueiiiiiieieieiese e 20
3.3.20 INVErter DC 10 AC ... .o 20
3.4 Desain Perangkat LUNAK.........cccocirererieieieriesiesienieee et 20
3.4.1 Subsistem MONItOring ENEIgi .......cceoeiiiiiiiiiiniceeeee e 21
3.4.2 Subsistem Manajemen ENErgi.........ccccceevveieeiieiicieeiie e 21
3.5 Pengujian SISTEIM .......cceciiiieieeie ettt 23
3.6. Pembuatan AlGL.........ccoovieriiiinireeeeeee e 23
BAB [V ANALISA DATA .ot 25
4.1, KaliDraSi SENSOK .....c.veuiiiiierierieseeieece ettt st 25
4.1.1 Kalibrasi Sensor Tegangan DC..........cccocevviieiecie e 25
4.1.2 Kalibrasi Sensor Arus ACST712 S5A ..ot 27
4.1.4 Kalibrasi SensSor PZEMOOAT .......oooveieiieieeie e 29
4.2 Hasil Pengujian Sistem MONItOring ......ccccceeeeviieiecieereeieseesreeee e 32
4.2.1 Pengukuran Tegangan dari Baterai ............ccccceovveveiiveieeieeie e, 32
4.2.2 Pengukuran nilai Tegangan AC .......cccccceiiieiieiie e 33
4.2.3 PeNQUKUIAN ATUS AC ....oviiiiiiiiesiieeee e 34
4.2.4 Pengukuran Daya Beban Keseluruhan...........c.ccccovveiiviiie e, 34
4.2.5 Pengukuran Nilai Arus Beban Pompa 60 watt...........ccccccevevieiieeinnnne, 35
4.2.6 Pengukuran Nilai Arus Beban Lampu 9 watt ...........ccocoovvniniinnnnnn. 36
4.2.7 Pengukuran Konsumsi ENErgi.......ccccceviiiiiiiniiiie i 36
4.3 Hasil Pengujian Sistem Manajemen.........cccccveeiieeiieeieeniecieeseeesveeseeesneens 37
4.3.1 Sistem Manajemen Energi Penjadwalan Pompa.........c.cccccevveiiieninnne, 37
4.3.2 Sistem Manajemen On — Off Relay Beban Pompa ...........ccccoceviiinnns 38



4.3.3 Sistem Manajemen On — Off Relay Beban Lampu..........ccccccoeveveenee. 38

4.3.4 Perbandingan Konsumsi ENergi..........ccccoceveiiiininicicnenenc s 39

4.4 Pengujian Variasi Jenis Beban LiStrik ........cccccoecevieveeceneeneeeceeee, 40
4.5 Pengiriman Data pada ANTAreS.........ccceveeeereerieeieseesiesee e eee e see e 42
4.6 Analisis Pengujian Quality 0f SErviCe ........cccevveciereevecieseeeee e, 43
A.6.1 DEIAY ....oovee et 43
B.6.2 JITEBT ..ottt nreas 43
4.6.3 TRIOUGNPUL....c.oiiiiiiiiieie e 44
4.6.4 PACKET LOSS ..cuveevieiiieieeriesteesie e see sttt sne et nee s e 44
BAB V KESIMPULAN DAN SARAN. ...ttt 45
5.1 KESIMPUIAN <.t 45
5.2 SAFAN....ceee ettt e b e e n e naeeereen 45
DAFTAR PUSTAKA ..ottt 46
N | A N S 49



