RANCANG BANGUN SIMULATOR AUTOMATIC TRANSFER SWITCH BERBASIS OUTSEAL PLC
SHIELD UNTUK PENGUJIAN PANEL

LOW VOLTAGE PT. SIEMENS INDONESIA

ISTIQOMAH, Adlan Bagus Pradana, S.T., M.Tech

Gli\I\[I)lJXFPIRI%I];\ADSA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/
DAFTAR ISI

LAPORAN TUGAS AKHIR ...cooiiiiiiiiiiiiiiiiieceeteee et 1
LEMBAR PENGESAHAN......ooiiiiitiitt ettt il
PERNYATAAN BEBAS PLAGIAST.....coiiiiee e iii
MOTTO DAN PERSEMBAHAN......cooiiiiiiiiitiiiiiee e v
PRAKATA ettt e e e ettt e e e ettt e e e e e enaneaeeeens v
DAFTAR TSIt e e e e naaeeee e vii
DAFTAR GAMBAR .....ooiiiiiee ettt e X
DAFTAR TABEL ..ottt e Xi
ABSTRACT ...ttt et e et e e e e et e e e e enaeeaaeeeenes Xi
INTISARI ...t e e e Xiil
BAB I PENDAHULUAN ......coiiiiiiie ettt 1
1.1  Latar Belakang ...........ccccooiiiiiiiiii e 1
1.2 Rumusan Masalah............ccccoiiiiiiiiiiii e 2
1.3 Maksud dan TUJUAN ......ooeeiiiiiiiiiiiiiiiieeeeee e 2
1.4  Batasan Masalah..........ccccccoiiiiiiiiiii e 2
1.5  Metode Pelaksanaan ...........ccoooueieeeiiiiiiiiiieiiiiiiieeeeeieeee e 3
1.6  Sistematika Penulisan Laporan...............ouuveiiiiiiiiiiiiieeneniiniiniiieieiieeeeenes 3
BAB II LANDASAN TEORI ..ottt 5
2.1 Panel DiStribUST c..uveeeeeeiiiiiiieeiiiiiiee e 5
2.1.1 Panel Distribusi Tegangan Menengah (MVMDB) ..............c.ocooel 5
2.1.2  Panel Distribusi Tegangan Rendah (LVMDB) .......cccccoeevvieeeennn..n. 6

2.2 Perangkat Keras.......cooviuiiiiiiiiiiiiieii i 8
2.2.1. Outseal PLC Shield.......ccooiiiiiiiiiiiiiiieee e 8
2220 RELAY ..o a e 10
2.2.3. Modul Bluetooth HC-00............ccceeveiiieieeeeiiiaeeieiiiiiiieeeeeeee e 12
224, PUSHh BUITON SWIECH ...ccoeeeeeeeeeeeeeeeeiieeeeeeeee e 13
2.2.5.  Lampu IndiKator ..........ccooiiiiiiiiiniiiiiiiiiicc e 14
2.2.6.  Power Supply Unit (PSU).........ccooiiiiiiiiiiiiiieieieee e, 15
227, 0mMIicron CMOC 356 ...cooiiiiiiiiiiiiiiiieeee e 17

2.3 Perangkat Lunaki..............ccooiiiiiiiiii e 18
2.3.1 Outseal StUAIO .....vvieieiiiiiiieee e 18

vil



SHIELD UNTUK PENGUJIAN PANEL
LOW VOLTAGE PT. SIEMENS INDONESIA
ISTIQOMAH, Adlan Bagus Pradana, S.T., M.Tech

RANCANG BANGUN SIMULATOR AUTOMATIC TRANSFER SWITCH BERBASIS OUTSEAL PLC

Gli\I\SJXEIR]S\}[LADSA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

232 HMIMOADUS ...t 30
2.3.3 Software Test Universe 3.00..........euuiiiiiiiiiiiiniiiiiiiiiieeeeee e, 32
BAB III RANCANG BANGUN SIMULATOR ATS ..ccooiiiiiieiiiiieeeeeeeee, 34
3.1  Diagram Alir Pembuatan Alat............cooovvviiiiiiiiiiicieeceeeeeeeeee e, 34
3.2 Dasar Pembuatan Alat.........ccocooviiiiiiiiiiiiiiiie e 36
33 Alatdan Bahan ... 39
3.4  Perancangan EIGKIronis ..........cccceeeieiiiiiiiiiiiiiiie e 40
3.4.1 Perancangan Rangkaian Utama ..........cccoccoeiiiiniiiiiiiinnniieeen, 40
3.42  Perancangan Rangkaian Kendali................cccooiiiiiinnnnni, 41

3.5 Perancangan Desain Mekanik..............ccooovviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee, 43
3.6  Perancangan Program Ladder Diagram..............ccccccccuuueeeveeeeeeiececnn. 45
3.7  Perancangan HMI .........cooooiiiiiiiiiiiii e 50
BAB IV HASIL DAN PEMBAHASAN.......otiiiiiiiiee et 53
4.1  Gambaran Umum Simulator ATS......cccooiiiiiiiimiiiiiiieeeeeeeee, 53
4.2 Pengujian Program Ladder Diagram..................ccccccceeeeeeeeeeeeccnnnnnnnnn. 56
4.3  Pengujian Simulator ATS tanpa HMI ..............ccooiiiiiiiiii, 57
43.1  Mode Manual........ccceeeiiiiiiiiiiiiiiiiecec e 58
432 MO AUIOMALIC ...ttt 61

4.4  Pengujian Simulator dengan HMI ..., 65
441  Mode Manual........ccceeeeiiiiiiiiiiiiiiiicceee e 66
442 MOde AUIOMIALIC ....uueeeeeeeeeeeeeeeeeeeeeeeeeeeei e e e e e e e 70

4.5  Perbedaan Pengujian Panel ATS dengan Simulator ATS berbasis Outseal
PLC SHICLA ..eeieeeiiiiiee et e e e e et ee e e e e enaaeeeas 74
BAB V PENUTUP......ooiiiiiiie et 78
5.1 KeSIMPUIAN covvviiiiiiiiiiee e 78
5.2 SATAN..ceiiiiiiii e e e e e 79
DAFTAR PUSTAKA . ..ottt ettt 80

viil



RANCANG BANGUN SIMULATOR AUTOMATIC TRANSFER SWITCH BERBASIS OUTSEAL PLC
SHIELD UNTUK PENGUJIAN PANEL

LOW VOLTAGE PT. SIEMENS INDONESIA

ISTIQOMAH, Adlan Bagus Pradana, S.T., M.Tech

Gli\I\IIDlJXEIRl%[];\ADSA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/
DAFTAR GAMBAR
Gambar 2. 1 Panel MVMDB 20 KV ..ot 6
Gambar 2. 2 Panel LVMDB 400 V......oooiiiiiiiiiieeee e 6
Gambar 2. 3 Lineup Panel LV ...........ouuiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee s 7
Gambar 2. 4 Bentuk fisik Outseal PLC Shield V2.......cccccooiiiiiiiiiiiiiiieee, 9
Gambar 2. 5 SIMbBOL 7€1ay ...........uvvvviiiiiiiiiiiieeee e 11
Gambar 2. 6 Modul relay 8 channel........................cccooevvvevvviiiiiiiicciieeee e 11
Gambear 2. 7 Modul Bluetooth HC-00.............ccceeeeeiiiiiiiiiiiiiiiiiien 13
Gambar 2. 8 PUSH DUITON.............cccuueiiiiiiiiiiiiiie et 14
Gambear 2. 9 Lampu indikator LED .......ccccooeeiiiiiiiiiiiie e 15
Gambar 2. 10 Power SUpply URit........ccceeeeeeeeeieiiiiiiiiiiiieieeeeee e 16
Gambar 2. 11 Diagram blok catu daya DC........ccooooiiiiiiniiiiiiiiiiicee, 16
Gambar 2. 12 Omicron CMOC 356.......iiiiiieeeeieiiiieeeeeeeeeee e 17
Gambar 2. 13 Tampilan awal Outseal Studio ............cccoeviiiiiiiiiiiiiiiiiiiiis 18
Gambear 2. 14 Bagian-bagian panel atas...............ccoeeviiiiiiiiiiiiiiiiiccceeeee e, 19
Gambear 2. 15 Layar setting Outseal Studio...............ooovvvviiiiiiiiiiiiiiiiiieeeeeeeeeeeeen, 19
Gambear 2. 16 Panel ladder diagrami........................c..oooovvvvuiiiiiiiiiieaaeeaaeeannn, 20
Gambar 2. 17 Papan instruksi Outseal Studio............cccccvviiiiiiiiiiiiiiiiiniiiis 21
Gambear 2. 18 Papan pungut data Outseal Studio..............oevvvvereiiiiiiiiiieeneeeennnnn. 21
Gambar 2. 19 Panel simulasi Outseal Studio.............ooovvviiiiiiiiiiiiiiiiieeeeeeeeeeeeeen, 22
Gambar 2. 20 Panel HMI Outseal Studio .........cceeeveiiiiiiiiiiiiiiiiiiiiieeeeeeeeee 23
Gambar 2. 21 Kelompok inStruksi bit ...........ceeeeiiieiiiiiiiiiiiiiiiiiiiieeeeeeee e 24
Gambar 2. 22 Kelompok instruksi waktu.............coooviiiiiiiiiiiiiiiciciiiieeeeeeeeeeeeeee, 26
Gambar 2. 23 SIMbOI TON ... 26
Gambar 2. 24 SIMbOI TOF ......ccooiiiiiiiiiii e 27
Gambar 2. 25 SIMbOL CTU .....coiiiiiiiiiiiiiiiiiie e 28
Gambar 2. 26 SIMbOI CTD ...oooiiiii e 28
Gambar 2. 27 Kelompok instruksiperbandingan...............cccceeeeeeieieiiniiiinnnnnnnns 29
Gambar 2. 28 SIMbOI EQU ......uuuiiiiiiiiiiiieeieec e 30
Gambar 2. 29 Aplikasi HMI MOADUS...............ccceeeeiiieiiiiiiiiiiiiiiiiieeeeee e, 31
Gambar 2. 30 Tampilan awal HMI Modbus .............cccccccuviviiiiiiiiiiiiieieiiieieans 31
Gambar 2. 31 Tampilan awal Test Universe 3.00 ............ovvvvveveieiniiiiiiieeeeeeeeeennn. 33
Gambar 3. 1 Flowchart pembuatan alat ..............coooeeiiiiiiiiiiiiiiiiiiieeeeee e 34
Gambar 3. 2 Terminal output tegangan dan arus CMC 356 ...........cccccvvvvrnnnnenen. 37
Gambar 3. 3 Skema pengujian panel ATS........ccceoiiiiiiiiiiiin 37
Gambar 3. 4 Skema pengujian panel ATS dengan simulator.............cccceveneeeeee. 38
Gambar 3. 5 Rangkaian utama Simulator ATS..........ccccoiiiiiiiiiee, 40
Gambar 3. 6 Rangkaian kendali input..............coooooeiiiiiiiiiiiiiiiiiiiee, 41
Gambar 3. 7 Rangkaian kendali output...........ccccccviviiiiiiiiiiiiiiiiiiiiiiieee, 42
Gambar 3. 8 Rangkaian kendali Simulator ATS...........oooiiiiiiiii, 43
Gambar 3. 9 Desain mekanik Simulator ATS.........cccooiiiiiiiiiieeeeieeeee, 44
Gambar 3. 10 Desain tampak samping...........cooeeeiuiiiiiiiiiiiiieeeeeeeeeeeieiiiieeeeeeen. 44
Gambar 3. 11 Desain tampak depan ........ccccceeeeeeeeeeeeeeeeeiiiiiiiiiiiiiiiiiiienn 44



RANCANG BANGUN SIMULATOR AUTOMATIC TRANSFER SWITCH BERBASIS OUTSEAL PLC
SHIELD UNTUK PENGUJIAN PANEL

LOW VOLTAGE PT. SIEMENS INDONESIA

ISTIQOMAH, Adlan Bagus Pradana, S.T., M.Tech

Gli\I\IIDlJXEIRl%[];\ADSA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/
Gambear 3. 12 Ladder diagram Simulator ATS ........ooovviiiiiiiiiiiiiiiiieeeeeeeeeeeee, 46
Gambar 3. 13 Ladder diagram incoming ....................cccccouuveeeveeevvvvnnnnenenaenns 47
Gambar 3. 14 Ladder diagram DUSTIE .........................ccooeeeeeeeeeeeiiiiiiiiecceeeenn 47
Gambar 3. 15 Program ladder diagram (bagian 1) ..........cccccoeeveveeviniiiciniininnnn, 48
Gambar 3. 16 Program ladder diagram (bagian 2) ..............coeveevevvvvvvvvvnnnninannnnn. 49
Gambar 3. 17 Program ladder diagram (bagian 3) ..............coovvvvvvvvvivinivnniinnnnn. 50
Gambar 3. 18 Tampilan HMI Simulator ATS .......ccoiiiiiiiiiceee, 50
Gambar 3. 19 Pengaturan HMI............oiiiiiiiiiiiiiiieee e 51
Gambar 3. 20 Pemilihan server HMI........cccoooiiiiiiiiiiiiiiiii 52
Gambar 4. 1 Simulator ATS berbasis PLC Shield ..............cooovvviiiiiiiiiiiiinnn. 53
Gambar 4. 2 Skematik panel ATS .....ouuiuiiiiiiiieeeeeeeeeee e 54
Gambar 4. 3 Bagian Simulator ATS .......ooooiiiiiiiiiiiiiieeeeeeeeeeeeeeee 55
Gambar 4. 4 Panel sSIMulasi............uuuuuuiiiiiiiiiiiiieeeieeeeeeeeceeceeeeeeeeee e 56
Gambar 4. 5 Program ladder diagram Simulator ATS.............oovvvviiiiiiiiiicinennn. 57
Gambar 4. 6 Indikator pada Outseal PLC Shield (Manual - Normal).................. 58
Gambar 4. 7 Kondisi normal relay pada Simulator ATS (Manual)..................... 58
Gambar 4. 8 Lampu indikator beban Simulator ATS (Manual - Normal) ........... 59
Gambar 4. 9 Kondisi relay pada Simulator ATS (INC A OFF) .......uvvvviiiiiinnnn. 59
Gambar 4. 10 Indikator beban H.A padam..................ccoooviiiiiiiiiiiiiiin, 59

Gambar 4. 11 Indikator pada Outseal PLC Shield (Manual - Bustie 1 ON)......... 60
Gambar 4. 12 Kondisi relay pada Simulator ATS (INC A OFF - Bustie 1 ON).. 60

Gambar 4. 13 Indikator beban Simulator ATS (Bustie 1 ON - Manual).............. 60
Gambar 4. 14 Indikator pada Outseal PLC Shield (Otomatis - Normal) ............. 62
Gambar 4. 15 Kondisi normal relay pada Simulator ATS (Otomatis)................. 62
Gambar 4. 16 Lampu indikator beban Simulator ATS (Otomatis - Normal) ....... 63
Gambar 4. 17 Kondisi relay pada Simulator ATS (INC B OFF) .......ccccoceinnnnnnn. 63
Gambar 4. 18 Indikator beban H.B padam ..................ccooiiiiiiiiii, 63

Gambar 4. 19 Indikator pada Outseal PLC Shield (Otomatis - Bustie 1 ON)...... 64
Gambar 4. 20 Kondisi relay pada Simulator ATS (INC B OFF - Bustie 1 ON)... 64

Gambar 4. 21 Indikator beban Simulator ATS (Bustie 1 ON - Otomatis) ........... 64
Gambar 4. 22 Tampilan HMI kondisinormal..............ccccciiiiiiiiiininiiiiiiiee, 66
Gambar 4. 23 Lampu indikator beban Simulator ATS (Manual) ........................ 67
Gambar 4. 24 Tampilan HMI kondisiINC A OFF ......cccccccoiiiiiiiiiiiiiiee, 67
Gambar 4. 25 Indikator beban H.A padam.................ceoeeiiiiiiiiiiiiiiii, 68
Gambar 4. 26 Tampilan HMI kondisi Bustie 1 ON..............ooovvvvvvviiiiiiiiiciannnn. 68
Gambar 4. 27 Indikator beban Simulator ATS (Bustie 1 ON) ...........vvvvvvennnnnnnnn. 69
Gambar 4. 28 Tampilan HMI kondisinormal.............ccccceeiiieeiiiiiniiiiiiiiiieee, 70
Gambar 4. 29 Lampu indikator beban Simulator ATS (Otomatis)..........ccccccun... 71
Gambear 4. 30 Indikator beban H.C padam ...........cccccceeiniiiiiiiiinniiicciinieeee, 71
Gambar 4. 31 Tampilan HMI kondisi INC C OFF .......ccocccoiiiiiiniiiiiiiiiiiene. 72
Gambar 4. 32 Tampilan HMI kondisi Bustie 2 ON..........ccevveeeeeeeeeiiiiiiniinnnnnnen, 73
Gambar 4. 33 Indikator beban Simulator ATS (Bustie 2 ON) ........cccoeevvvrrnnnnnnn. 73
Gambar 4. 34 Skema pengujian sistem ATS dengan simulator ...............cccc...... 75
Gambar 4. 35 Setting inject tegangan pada CMC 356........cccevveeeeeiiiiiiiiirinnnnnen. 75



RANCANG BANGUN SIMULATOR AUTOMATIC TRANSFER SWITCH BERBASIS OUTSEAL PLC
SHIELD UNTUK PENGUJIAN PANEL

LOW VOLTAGE PT. SIEMENS INDONESIA

ISTIQOMAH, Adlan Bagus Pradana, S.T., M.Tech

Gli\I\IIDlJXEIRl%[];\ADSA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/
DAFTAR TABEL
Tabel 2. 1 Spesifikasi Outseal PLC Shield V2 .......ooovviiiiiiiiiiiiiiiiieeeeeeeeeeeee, 10
Tabel 2. 2 Spesifikasi modul relay 8 channel.................cccooveveveiiiiieeiiiinninnannnnn, 11
Tabel 2. 3 Spesifikasi modul bluetooth HC-00............cccooeviiiiiinniiiiiiiiinnnne. 13
Tabel 2. 4 Spesifikasi lampu LED ............oooiiiiiiiiiiiiiiiiiiiieeeeee e 15
Tabel 2. 5 Notasi variabel pada Outseal Studio ...........cccccviviviiiiiiiiiiiiiiiiiiins 23
Tabel 2. 6 INStrukST NO .....uuuiiiiiiiiiiiiieieeee e e e e e e e e e e e 24
Tabel 2. 7 INStruKST NC ....vuiuiiiiiiiiiiieeee e e e e e e e e e e e 25
Tabel 2. 8 INStIUKST OUIDUL ... e 25
Tabel 2. 9 Status Time On Del@y .................cccooeviviiieeiiiiiiiiiiieiieeeeeeeeeeeeeeaeen 26
Tabel 2. 10 Status Time Off Delay.................cccouveeieeeeeeiiiiiiiiiiiiieeeeaeeeaeeeeeen, 27
Tabel 2. 11 Status CoUnter UpP ........c...uuuueeeiiiiiiiieeeieeeeeeeieeeee e 28
Tabel 2. 12 Status CoOUnter DOWR..................ccceiiieieeeeiiiieeeee e 29
Tabel 2. 13 Macam-macam instruksi perbandingan............cccccceveeeeeeeeeeeneeennennns 29
Tabel 2. 14 Instruksi EQU ... 30
Tabel 2. 15 Alamat MOADUS ..........cccceeeeeeeeeeeeiiiiiiiieeeeee e 32
Tabel 3. 1 Alat dan bahan pembuatan Simulator ATS ........cccccoiiiiiiiiiiiinen. 39
Tabel 3. 2 Alamat input output PLC..............ccoooiiiiieeeeee e, 45
Tabel 3. 3 Alamat Modbus Outseal PLC...........ccccoiiiiiiiiee, 52
Tabel 4. 1 Matriks kondisisistem ATS ..o, 54
Tabel 4. 2 Hasil pengujian Simulator ATS mode manual tanpa HMI ................. 61
Tabel 4. 3 Hasil pengujian Simulator ATS mode otomatis tanpa HMI ............... 65
Tabel 4. 4 Hasil pengujian Simulator ATS mode manual dengan HMI .............. 69
Tabel 4. 5 Hasil pengujian Simulator ATS mode otomatis dengan HMI ............. 74
Tabel 4. 6 Perbandingan Pengujian.............ccccceeieeeeiiiiiiiiiiiiiiiiiieeeeeee e 76

Xi



