DAFTAR ISI

ABSTRACT ..ottt e ettt e ne et st n et e e i
ABSTRAK e i
KATA PENGANTAR .ttt anaa e e e nnaa e i
DAFTAR IS ..ottt sttt Y
DAFTAR GAMBAR ..ottt n s X
DAFTAR TABEL......e ettt e e e anes Xi
DAFTAR PERSAMAAN. ...ttt e e e nnae e Xiii
DAFTAR SINGKATAN ...ttt Xiv
DAFTAR ISTILAH ..o XV
DAFTAR LAMPIRAN ...ttt n e e e XVi
BAB 1 PeNdanUlUan ..o 1
1.1 Latar Belakang .......c.ooeeiieiiiie e 1
1.2 Perumusan Masalah ... 5
1.3 TUJUAN PENEIITIAN ...t 6
1.4 Batasan Penelitian .........cccooviieiieie e 6
1.5 Manfaat PenelItIaNn .........ccooviiiiiiie e 6
1.6 Sistematika PENUIISAN............coiiiiiiiiie s 7
SYAN =30 | I I T o F= 17T =T o] SO USUSUSSSI 8
1.1 SUAT LITEIATUT ..o 8

I1.1.1 Studi mengenai Optimasi Perawatan Dengan Menggunakan Metode
Reliability Centered Miantenance (RCM II), Marginal Assurance dan
Model Optimasi Biaya Berdasarkan Tingkat Keandalan di Pabrik NPK

Granular PT. PUPUK KUJANG ....ccuviieiieiieeceeseeie e 8

11.3.1 Application of Reliability Centered Maintenance Methodology to The
Development of Maintenance Plan For a Steam-Process Plant............ 8

11.2 Manajemen PEraWatan ...........cc.coveieeieiieiie e cteeste e se st sae e sre e 9
11.3 Preventive MaintenanCe ..........ccooeieieiininieiiese e 10
[1.4 Corrective MaINtENANCE .........covvuiiiirieiisieie e 11
L5 REIADIITY ..o e 12



11.5.1 Probability Density Function (pdf) dan Cumulatif Density Function

(o0 ) SRS 12
11.5.2 Reliability Life FUCNTION ..........cooiieecceee e 13
11.5.3 Mean Time To Failure (MTTF) dan Mean Time Between Failure
Y] YOO 14
11.5.4 Failure Rate FUNCLION.........ccoiiiiiieee e 15
1.6 Maintainability..........cccoviiiiiec e 15
IL7 AVAIIaDIlity ..o 16
[1.7.1 Inherent Availability ..........ccoooiiiiiiii e 16
11.7.2 Achieved Availability ..o 16
11.7.3 Operational Availability ... 17
[1.8 POla KEIUSAKAN ..ottt e 17
11.9 Distribusi WEIDUIL...........cooiieeeecee e 18
11.10 Distribusi EKSPONENSIAl ..........cccooiiiiiiiiiieieee e 20
[1.11 Distribusi NOMAL ........cooiiiiiiiiieie s 20
11.12 System Breakdown STrUCLUIE ..........ccveviiieiecc e 21
I1.13 Parameter EStIMation ........c.cccveveiieiiie e 22
11.13.1 Probability Plotting Weibull ..., 23
11.13.2 Probability Plotting Exponential .............ccccovviiiiiiieiecec e 23
11.14 Reliability Centered MaintenancCe ...........ccccveeeveeieiee s 24
[1.14.1 Preventive TaSK .......ccooviiiiiiiisieieie et 30
[1.14.2 Default ACLION .....oveeieiieeee e 31
11.14.3 Diagram Penentuan Keputusan RCM ...........ccooeiiiiininnneie e 32
I1.15 RPN (Risk Priority NUMDEI).......ccooiiiiiiece e 33
[1.15.1 SEVEIILY .c.veeiieie ettt et et e ee e nne e 34
[1.15.2 OCCUIANCE ...ttt ettt sttt ebeesnee s 34
[1.15.3 DEEECTION ...ttt 35
T1.16 SPAFE PAIT ... 36
11.16.1 Repairable SPare .........ccccveiiiie i 36
11.16.2 Non Repairable SPare..........cccccevveieiieiiese e 38
BAB I11 Metodologi Penelitian ...........cccoooveiiiiiiiiic e 40
1.1 Model KONSEPLUAL ........coeeiiieeieeee e s 40

Vi



111.2 Sistematika Pemecahan Masalah...........ooooovoooiiio 41

[11.2.1 Tahap INISIASE ..evveveeiiiiiiciece e 42
111.2.1.1 Perumusan Masalah ... 42
[11.2.1.2 PENENTUAN TUJUAN .....cviiiiiieiieieieie e 42
111.2.1.3 StUdi LITEIAtUN ..o e 42
H11.2.1.4 ODSEIVASI ..o e 43

[11.2.2 Tahap Pengumpulan Data............ccccceovieiieiiiie e 43

[11.2.3 Tahap Pengolahan Data...........cccceveieieiencienneseee e 43
111.2.3.1 Pengolahan Data secara Kualitatif ..............ccoooveiiiiiniinnnnns 43

111.2.3.1.1 Pemilihan Sistem dan Pengumpulan Sistem Informasi ....... 43
[11.2.3.1.2 DeSKIipSi SIStEM ....ccvviiviiiiiiiiee e 44
111.2.3.1.3 Fungsi Sistem dan Functional Failure ..........c..ccccccevveienen, 44
HL2.3. 1A FMEA ..ottt 44
111.2.3.1.5 L0giC Tree ANAlYSIS ....cccoevuiiiiiieieiienieee s 44
[11.2.3.1.6 Task SEIECHION .......coevuiiiiiiiii s 44
111.2.3.2 Pengolahan Data secara Kuantitatif ................cccoceveiiiiiviinnnnn, 44
111.2.3.2.1 Pemilihan Sistem KIitiS .......cccooveveiieiieii e 45
111.2.3.2.2 Plotting Distribusi Antar Kerusakan & Perbaikan .............. 45
111.2.3.2.3 Pengujian Kecocokan Distribusi ..........ccccccovviiieiieciieiinnns 45
111.2.3.2.4 Pengujian Distribusi yang MewaKili ..............ccccovevviiennnnn. 45
111.2.3.2.5 Perhitungan Parameter Kendalan ............ccccccoeevveieiiennennn. 45
111.2.3.3 Optimasi Interval Waktu Perawatan .............ccccooeienenencnennnnens 45
111.2.3.4 Penentuan Perawatan yang Efektif dan Efisien ...........cc.cccococ..... 45
111.2.3.5 Perhitungan Total Biaya Perawatan .............cccccocveveiveivenecnnnn, 46
111.2.3.6 Perhitungan Kebutuhan Spare Part Repairable dan Non
Repairable ... 46

[11.2.4 Tahap Kesimpulan dan Saran ............cccovriieieiinennesseseeeeeees 46
HHE2.4.0 ANGLISIS oo 46
111.2.4.2 Kesimpulan dan Saran ..........ccccoceveeieiiene s 46

BAB IV Pengumpulan dan Pengolahan Data.............cccceoeveninenininicice 47
V.1 Pengumpulan Data ..........cccooueieiieieieicieseseseeee e 47
V. 1.1 DeSKIIPST SISTEIM ...ocueiiiieiieiicie et 47

Vii



IV.1.2 Kegiatan Perawatan EXIStING .........ccocviririiiiiiiiccseseseseseeeeiees 47

IV.1.3 Data Upah ENQINEET .......ccocoiiiiiiee et 48
IV.1.4 Data Material COSt ........ccooiiiriiiiieieie e 48
IV.1.5 Data LOSS REVENUE .....cc.vvieiiiieiiieeiiie et 49
IV.1.6 Data TIMe TO FalUre ......ccccovviieiieeceeece e 50
V.2 Pengolahan Data...........ccoouviiiiiiiiiic e 50
IV.2.1 Pengkuran Kualitatif ..............cccoveiiiiiiiiie e 50
IV.2.1.1 FMEA (Failure Mode and Effect Analysis)........cccccocevvvririennnnns 50
IV.2.1.2 LTA (LogiC Tree ANalysiS)........ccccvriririeiieieiese e 50
IV.2.1.3 Task SEIECHION .......coiiiiiiiieee e 50
1V.2.2 Pengkuran Kuantitatif .............cccooveiiiiie i 51
IV.2.2.1 Penetuan SiStem KIitiS........ccovvviiriieniiesisisseee e 51
1V.2.2.2 Penentuan Nilail MTTF ..o 52
IV.2.2.2.1 Database NPRD (Nonelectric Parts Reliability Data) ........ 52
IV.2.2.2.2 Hystory Kerusakan Equipment Perusahaan ........................ 53
IV.2.2.2.2.1 Plotting Distribusi Time To Failure...........cccccccevevenen. 53
IV.2.2.2.2.2 Penentuan Parameter Distribusi TTF.........ccccccoeeveiennen. 54
IV.2.2.2.2.3 Pengujian Distribusi TTF.......c.ccccciiiiiiiiieiie e 58
IV.2.2.2.2.4 Penentuan Parameter Distribusi TTF yang Mewakili 61
IV.2.2.2.2.5 Penentuan Parameter Keandalan (MTTF) ..........c........ 62

IV.2.3 Perhitungan Interval Waktu Perawatan ............ccccooeveienencniennnnens 63
IV.2.4 Perhitungan Total Biaya Perawatan ............cccocevereeninieniesnenennne 65
IV.2.5 Perhitungan Kebutuhan Spare Part ............cccoceveieiievi e 66
IV.2.5.1 Perhitungan Spare Part Repairable.............cccooeviveveicniiicincn, 67
IV.2.5.2 Perhitungan Spare Part Non Repairable ... 68
BAB V ANAliSIS DALA.......ccoviiiiiiiie e 70
V.1 Analisis Penentuan Equipment KritiS.......cccooeiieieiiciieeieece e, 70
V.2 Analisis Penentuan Distribusi Time To Failure ..........cccooevvvenenencnennenn, 70
V.3 Analisis Reliability Centered MaintenancCe.............ccovvvrerieenenenc e 71
IV.3.1 Analisis Kebijakan Perawatan ...........ccocoovvieieienininesiseseeeenes 71
IV.3.2 Analisis Interval Perawatan .............ccocooevinieinnenene e 75
IV.3.2.1 Analisis Interval Schedule On-Condition TasK............ccccceverunnnn. 76

viii



1V.3.2.2 Analisis Interval Schedule Restoration Task dan Schedule Discard

TASK ettt 76

V.4 Analisis Total Biaya Perawatan ............cccccveveiiiieeiesiie e sie s 76
V.5 Analisis Kebutuhan Jumlah Spare Part ...........cccocooeiiiininiiiiieceee, 78
BAB VI KeSimpulan SAran ... 80
V.1 KESIMPUIAN ..o e 80
V.2 SAEFAN ..ottt nare e 82
V.2.1 Saran Bagi Perusanaan............ccooveiiiiiieii i 82
V.2.2 Saran Bagi Penelitian Selanjutnya ..........cccoovveiininniniiieeeee, 83
DAFTAR PUSTAKA ...ttt 84
LAMPIRAN A Tabel Gamma ... 86
LAMPIRAN B System Breakdown SIrUCEre .........ccccooeiiinenincsiceseeeee 90
LAMPIRAN C Kegiatan Perawatan EXIiStINg ........ccccoeveriiinininicienc e 93
LAMPIRAN D Data Time To Failure ..., 95
LAMPIRAN E FMEA (Failure Mode and Effect Analysis) .........ccccccceveinenenn, 99
LAMPIRAN F Decision WOrksheet ...........cccovevvvieieiie e 105
LAMPIRAN G FOrm WaWanCara ..........cceeveeiiiiieeiieesiee et 109
LAMPIRAN H RPN (Risk Priority NUumber) .........cccccovvviviiiiieeeccce 114
LAMPIRAN I NPRD (Nonelectrical Parts Reliability Data) .......................... 118
LAMPIRAN J PIOttiNG DAta........c.cccveiiiiieiieiiesie e et 129
LAMPIRAN K Uji Kolmogorov SmMirnoV ........c.ccoeveeimieneiencsescseseeeeeees 141
LAMPIRAN L Interval Schedule On-Condition Task ..........ccccccevovevviinnnnnne. 159
LAMPIRAN M Interval Schedule Restoration Task dan Discard Task ........ 161
LAMPIRAN N Total Biaya Maintenance ............ccoovreeieeiesieeseeneseeseeeesnens 163
LAMPIRAN O SPare Part.........cccoiiiiiiiiiieiese e 168
LAMPIRAN P Repairable SPare.........cccoieiiieiieneee e 170
LAMPIRAN Q Non Repairable SPare.........cccccovevieiieiieeiie e 189



