DAFTAR ISI

HALAMAN JUDUL ..., i
PERNYATAAN KEASLIAN ...ttt a e e e e e i
SURAT KETERANGAN TUGAS AKHIR ...oooiiiieee e i
LEMBAR PENGESAHAN DOSEN PEMBIMBING..........ccccooiiieeiieeeee e, \Y]
LEMBAR PENGESAHAN DOSEN PENGUJJL......coocoiiiiiiecee e \
HALAMAN PERSEMBAHAN ... ... Vi
1 N 1 PSR vii
KATA PENGANTAR ...ttt e e e e e s e a e e e e e e e s s anabraneaaaeeeeaans Viii
ABSTRAK et e e —— e e e e e e e e e e e e n s IX
DAFTAR ISI .. i e e e e e s e e e er e e e e e e s s et bbb e e aeaeeeaaans X
DAFTAR TABEL ..., X1V
DAFTAR GAMBAR ..ottt ettt nnee s XV
BAB | PENDAHULUAN......cutiiiiit ettt ettt 1
1.1 Latar BelaKang ........ooooveieiiiiecice et 1
1.2 RUMUSAN MASAIAN.....c.iiiiiiiiieic s 5
1.3 Tujuan PENEIItIAN.......ccviieiie e s 5
1.4 Batasan Masalah ..o 6
1.5 Sistematika PENUIISAN ........cciuiiiiiiiie i 6
BAB 1 KAJIAN LITERATUR ...ooiiiiiei et 8
2.1, Penelitian TerdahulUu ..........coouiiiiiiii s 8
A I Ty To T o I =T o TP PP PSPPI 11
2.2.1  Perawatan (MaintenancCe)..........c.covurreiiurreiieeeiiiee e sie e sire e e saneesaee e 11
2.2.2  Tujuan MaintENANCE.........ccuveeiiuieeiiieeciie e itre e s stee e se et e e sare e s aee e e e 12
2.2.3  JeNis- JENIS PEraWALAN ..........eeiieiiiieiiieciie ettt 12
2.2.4  KoNSep BreakdOWN ........ccoouiiiiiii e 14
2.2.5  Reliability Centered Maintenance (RCM) ........cccccccveiviieiiiie i, 14
2.2.5.1  Functional Block Diagram (FBD) ........ccccccovveiiiieiiee e, 16
2.2.5.2  Failure Mode and Effect Analysis (FMEA)...........cccooveeviieiiiie e, 16

2.2.5.3 Logic Tree ANalySiS (LTA) ..uveiiiiiiiiie et 21



Xi

2.2.5.4  Pemilinan TindaKan...........ccoeiiiiiiiiie e 22

2.2.6  RENADIITY.....oeiiieiie et 25
2.2.7  Fungsi Keandalan............ccocioiiiiiiiiiieii e 25
2.2.8  Laju Kerusakan (Failure MOde)...........ccouiiiieiiieniieiie i 25
2.2.9  Fungsi Distribusi Kerusakan.............cccoieiiiiiiiieniieiieieesieesee e 27
2.2.9.1  Distribusi Weilbull............oooreiii e 27
2.2.9.2  Distribusi NOrmal........c..cooiiieiiiie e 28
2.2.9.3  Distribusi LOgnormal ...........ccccueiiiiiiiiiieiiiee e 29
2.2.9.4  Distribusi EKSPONENSIal ..........cooiiiiiiiiiiiiiiie e 29
2.2.10 Model Perawatan Penggantian Pencegahan Age Replacement ................... 30
2.2.11  AVAIIADITILY. ..o 31
BAB 11l METODELOGI PENELITIAN ...ooiiiie e 32
3.1 Tempat dan Objek Penelitian...........ccoooiiiiiiiiiiiiiiiee e 32
3.2 Metode Pengumpulan Data...........cocveiiiiiiiiiieiie e 32
B0 R D | - W o 10T PSSR 32
3.2.2  Data SEKUNGET .....coiieiiiieciie ettt 33

3.3 Pengumpulan Data ........cccceiiieeiiiie e 33
3.4 Metode Pengolahan Data............ccveeiieeiiiie e 33
3.5 AIBE ANALISIS ..t 44
3.6 Diagram Alir Penelitian...........coooveiiieiiiie e 44
BAB TV .ottt et reene e 46
4.1 Latar Belakang Perusahaan..............cccccvveiiieeiiiec i 46
4.1.1 Sejarah Berdirinya Perusahaan ...........cccccoveiiiieiiine i 46
4.1.2 Profil Singkat Perusahaan.............ccccocvveiiieeiiiee e 47
4.1.3 Lokasi PIB PLTU UBJOM .......cccooiiiiiiiieiiiie e 48
A.L4 VISH ciuiiiiieiieee ettt 49
T |V ) USSP SP PR 49
4.1.6 WaKIU KEIJA....eciiiieeiiee ettt ettt e e e st e e snrne e s nnee s 50

4.2 PengumMPUIAN DALa ..........ccoiviiiiiiec e 50
4.2.1 Data waktu antar kerusakan komponen mesin BFP-T ...........ccccceviieiiiinnnn, 50

4.3 Pengolanan Data ..........c..ccoviiiiiiiie i 53
4.3.1 Perawatan Reliability Centered Maintenance (RCM) ..........cccccceevivieeiinnnen, 53

4.3.1.1 Functional Block Diagram (FBD)..........cccccvvvveiiiiiiie e 53



Xii

4.3.1.2 Failure Mode Effect Analysis (FMEA).........cccccvviieiiieeieee e 59
4.3.1.3 Logic Tree ANalysis (LTA) .ooueeeiiieiiieeiee e 71
4.3.1.4 Pemilihan TindaKan ..o 76
4.3.2  Penentuan Komponen KIitiS..........ooviiiiiiiiiieiie e 82
4.3.3 Penentuan Distribusi Data Waktu antar Kerusakan (Time To Failure)......82

4.3.4 Penentuan Distribusi Data Waktu antar Perbaikan (Time to

REPAIT ..ttt fee e 87
4.3.5 Uji Goodness of fit pada Distribusi Data Waktu Kerusakan (Time To
FAITUIE) .. 93
4.3.6 Uji Goodness of fit pada Distribusi Data Waktu Perbaikan (Time To
RPN ..ttt et bbbt 94
4.3.7 Perhitungan Parameter dari Distribusi Data Waktu Kerusakan (Time To
FAITUIE) .. 95
4.3.8 Perhitungan Parameter dari Distribusi Data Waktu Perbaikan (Time To
REPAITY .ot 96
4.3.9 Penentuan Nilai Tengah dari Distribusi Data Waktu Kerusakan (Mean Time
TO FAIIUIE) ...t 96
4.3.10 Penentuan Nilai Tengah dari Distribusi Data Waktu Perbaikan (Mean Time
TO REPAIT) ..iiiie ittt ettt e e e et e et e e e e raa e e anre e e enree e 96
4.3.11 Perhitungan Interval Waktu Penggantian Pencegahan dengan Minimasi
DOWNLIME. ...ttt ettt nae e 97
4.3.12 Perhitungan Interval Waktu Pemeriksaan .............ccccoveveeviveeniieeiiinee s 100
4.3.13 Perbandingan Reliability Sesudah dan Sebelum Penentuan Interval Waktu
Penggantian Pencegahan KOMPONEN .........cccccoviveiiieeciiec e 101
4.3.14 Perhitungan Availability ............ccooeiiiiiiin e 103
BAB V PEMBAHASAN ..ottt ettt ste e anes 105
5.1  Analisis Perawatan Reliability Centered Maintenace (RCM) ....................... 105
5.1.1  Analisis Failure Modes Effect and Analysis (FMEA) ..........ccccecvveenane. 105
5.1.2  Analisis Kategori Komponen Berdasarkan Logic Tree Analysis (LTA) 106
5.1.3  Analisis Pemilihan Tindakan RCM ...........cccccoviiiiiiniinnie e 108
5.2 Analisis Pola Distribusi Kerusakan............ccccceeviriiieiiiinie e 109
5.3  Analisis Uji Kecocokan Data (Godnest of Fit) .........cccocveeviveiiiiciiiec e, 110

5.4  Analisis Parameter Distribusi TTF dan Nilai MTTF ..., 111



xiii

5.5  Analisa Parameter Distribusi TTR dan Nilai MTTR ..o, 111

5.6  Analisis Interval Penggantian Pencegahan dan Pemeriksaan Komponen
BBAIING ...t 112

5.7 Analisis Perbandingan Reliability Sekarang dan Sesudah Penerapan Preventive

Y T g1 (=] o g o SRR 112

BAB VIPENUTUP ..., 115
6.1 KESIMPUIAN ... 115
8.2 SAFAN ...eiiiiiieii ettt e et a e e nnaeeas 116
DAFTAR PUST AK A . ettt e e e e e s a e e e e e e st eaaaeeeeaans 117

LAMPIRAN ..ttt 121



Xiv

DAFTAR TABEL
TADEI 2.1 FIMIEA ...t e st e e e st ae e e e e e s 15
Tabel 2.2 TINGKAE SEVETILY ......viiiiiiiieiii et 15
Tabel 2.2 TINGKAt OCCUIBNCY .......viiiieiiieiie ittt 17
Tabel 2.3 TINgKat DELECTION .....c..eiiiieiiieiie et 18
Tabel 2.4 TINGKAE SEVETTLY ......vviiiiiiieiic et 15
Tabel 4.1 Waktu Antar Kerusakan MESin .........oovvuiiiiiiiiiiiiiiiieeee e e sirreeeee e 50
Tabel 4.2 Failure Mode Effect Analysis Mesin BFP-T........cccccooieiiiiniiiiieiiicnee e, 57
Tabel 4.3 Logic Tree Analysis Mesin BFP-T .........cccoiiiiiiiiieiie e 66
Tabel 4.4 Selection Task MeSin BFEP-T ........ccooiiiiiiiieiiiie e 72
Tabel 4.5Time To Failure KOmponen Bearing..........ccccvevveiieeiiieniienie e 78
Tabel 4.6 Perhitungan Nilai r TTF Pada Distribusi Weilbull ...............ccooeiiiiiiineen. 79
Tabel 4.7 Perhitungan Nilai r TTF Pada Distribusi Normal.............ccccccooveviiieiinennen. 80
Tabel 4.8 Perhitungan Nilai r TTF Pada Distribusi Lognormal .............cccccoovvevinennen. 81
Tabel 4.9 Perhitungan Nilai r TTF Pada Distribusi Eksponensial.................cccccocveenen. 82
Tabel 4.10 Rekapan Nilai r Data Antar Kerusakan Komponen Bearing .............c......... 83
Tabel 4.11 Time To Repair Komponen Bearing..........ccccveevvveiiiieeiiiee e seeesiee e 83
Tabel 4.12 Perhitungan Nilai r TTR Pada Distribusi Weilbull....................ccoooevieenn. 84
Tabel 4.13 Perhitungan Nilai r TTR Pada Distribusi Normal ...............ccccoovviveiiieennen. 85
Tabel 4.14 Perhitungan Nilai r TTR Pada Distribusi Lognormal ...............ccccceevvvieennen. 86
Tabel 4.15 Perhitungan Nilai r TTR Pada Distribusi Eksponensial..............c...cccceenne.. 87
Tabel 4.16 Rekapan Nilai r Data Antar Perbaikan Komponen Bearing .............cc......... 87
Tabel 4.17 Perhitungan Mann’s Test Untuk Komponen Bearing...............c.ccceveernnnnnn. 88
Tabel 4.18 Perhitungan Kolmogorov-Smirnov Test Untuk Komponen Bearing ........... 89

Tabel 4.19 Perhitungan Interval Waktu Penggantian Pencegehan Komponen
BAIING. ...ttt ettt et e e e et e et a e e abr e e aare e 92
Tabel 4.20Perbandingan Reliability Sesudah Dan Sebelum Dilakukan Tindakan

Perawatan PeNCegaNaN ............coouiiiiiiii et 96



XV

DAFTAR GAMBAR

Gambar 2.1 Struktur LOgiC Tree ANAIYSIS ........cuveiiiiiiiiiiesiieeee s 20
Gambar 2.2 Road Map Pemilihan Tindakan ...........cccccoiieiiiiiiieeee e 21
Gambar 3.1 Diagram Alir Penelitian ...........cccooiiiiiiiieie e 45
Gambar 4.1 Lokasi PJB UBJOM PLTU PaCItaN ........c.cocveiviiniieiiieiieeee e 48
Gambar 4.2 Asset Block Diagram (ABD) MeSin BFP-T ........ccccoiiiiiiiiiiicce e 54
Gambar 4.3 Functional Block Diagram (FBD) Mesin BFP-T..........cccccooviiiiniiciienn. 55

Gambar 4.4Grafik Pebandingan Reliability Sesudah dan Sebelum Dilakukan Tindakan
Perawatan PenCeganan ............cccooiiiiiieiiieiie e 97



