
viii 
 

DAFTAR ISI 

 

LEMBAR PENGESAHAN ................................................................................................ ii 

LEMBAR  PERNYATAAN ORISINALITAS ................................................................. iii 

ABSTRAK .......................................................................................................................... v 

ABSTRACT ......................................................................................................................... vi 

KATA PENGANTAR ...................................................................................................... vii 

DAFTAR ISI .................................................................................................................... viii 

DAFTAR GAMBAR ......................................................................................................... xi 

DAFTAR TABEL ............................................................................................................. xii 

DAFTAR ISTILAH ......................................................................................................... xiv 

DAFTAR SINGKATAN .................................................................................................. xv 

DAFTAR LAMPIRAN .................................................................................................... xvi 

BAB I PENDAHULUAN ................................................................................................... 1 

I.1 Latar Belakang ........................................................................................................... 1 

I.2 Perumusan Masalah ................................................................................................... 4 

I.3 Tujuan Penelitian ....................................................................................................... 5 

I.4 Batasan dan Asumsi Penelitian .................................................................................. 5 

I.5 Manfaat Penelitian ..................................................................................................... 6 

I.6 Sistematika Penulisan ................................................................................................ 6 

BAB II LANDASAN TEORI ............................................................................................. 8 

II.1 Risk Based Inspection ............................................................................................... 8 

II.2 RBI Assessment ........................................................................................................ 9 

II.2.1 RBI Kualitatif .................................................................................................... 9 

II.2.1.1 Likelihood Category ................................................................................. 10 

II.2.1.2 Consequence Category ............................................................................. 11 

II.2.2 RBI Kuantitatif ................................................................................................ 13 

II.2.2.1 Probability of Failure ............................................................................... 13 

II.2.2.2 Consequence of Failure ............................................................................ 16 

II.2.3 RBI Semi Kuantitatif ....................................................................................... 19 

II.3 Risk Matrix ............................................................................................................. 20 

II.4 Thinning Damage Factor ....................................................................................... 21 

II.5 Inspection Planning ................................................................................................ 25 

II.5.1 Maximum Allowable Working Pressure .......................................................... 25 

II.5.2 Minimum Required Wall Thickness ................................................................. 25 



ix 
 

II.5.3 Corrosion Rate ................................................................................................ 26 

II.5.4 Remaining Life ................................................................................................ 26 

II.5.5 Interval Inspeksi .............................................................................................. 26 

II.6 Penentuan Lokasi Pengukuran ............................................................................... 27 

II.7 Metode Inspeksi ..................................................................................................... 28 

II.8 Teknik Ekivalensi ................................................................................................... 31 

II.8.1 Single Payment Present Worth Formula ......................................................... 31 

II.8.2 Single Payment Future Worth Formula .......................................................... 31 

BAB III METODOLOGI PENELITIAN ......................................................................... 33 

III.1 Model Konseptual ................................................................................................. 33 

III.2 Sistematika Penyelesaian Masalah ........................................................................ 35 

III.2.1 Tahap Pengumpulan Data .............................................................................. 36 

III.2.2 Tahap Pengolahan Data ................................................................................. 36 

III.2.2.1 Penilaian RBI Kualitatif .......................................................................... 36 

III.2.2.2 Penilaian RBI Kuantitatif ........................................................................ 37 

III.2.2.3 Critically Ranking ................................................................................... 37 

III.2.2.4 Mitigasi dan Re-assessment .................................................................... 37 

III.2.2.5 Perhitungan Remaining Life .................................................................... 37 

III.2.2.6 Penentuan Interval Inspeksi .................................................................... 38 

III.2.2.7 Perhitungan Biaya ................................................................................... 38 

III.2.2.8 Optimal Inspection .................................................................................. 38 

III.2.3 Tahap Analisis................................................................................................ 38 

BAB IV PENGUMPULAN DAN PENGOLAHAN DATA ............................................ 39 

IV.1 Pengumpulan Data ................................................................................................ 39 

IV.1.1 Screening Damage Mechanism ..................................................................... 39 

IV.1.2 Data Original Wall Thickness ........................................................................ 39 

IV.1.3 Data Actual Wall Thickness ........................................................................... 39 

IV.1.4 Perhitungan Maximum Allowable Working Pressure .................................... 40 

IV.1.5 Data Waktu Operasi ....................................................................................... 41 

IV.1.6 Data Jumlah Inspeksi ..................................................................................... 41 

IV.1.7 Data Biaya ..................................................................................................... 41 

IV.2 Pengolahan Data Pipa Penyalur Gas TGA#5........................................................ 42 

IV.2.1 Pengelolaan Risiko Kualitatif ........................................................................ 42 

IV.2.1.1 Perhitungan Likelihood Category ........................................................... 42 

IV.2.1.2 Perhitungan Consequence Category ....................................................... 43 



x 
 

IV.2.1.3 Penentuan Kategori Risk Matrix Kualitatif ............................................. 43 

IV.2.2 Pengelolaan Risiko Kuantitatif ...................................................................... 44 

IV.2.2.1 Perhitungan Probability of Failure ......................................................... 44 

IV.2.2.2 Perhitungan Consequence of Failure ...................................................... 50 

IV.2.2.3 Penentuan Kategori Risk Matrix Kuantitatif ........................................... 51 

IV.3 Critically Ranking ................................................................................................. 52 

IV.4 Mitigasi ................................................................................................................. 52 

IV.5 Re-assessment ....................................................................................................... 52 

IV.6 Penentuan Interval Inspeksi .................................................................................. 53 

IV.7 Perhitungan Biaya ................................................................................................. 54 

IV.7.1 Biaya Risiko ................................................................................................... 54 

IV.7.2 Biaya Inspeksi ................................................................................................ 54 

BAB V ANALISIS DAN PEMBAHASAN ..................................................................... 57 

V.1 Analisis Penilaian RBI Semi Kuantitatif ................................................................ 57 

V.1.1 Analisis Penilaian RBI Kualitatif .................................................................... 57 

V.1.2 Analisis Penilaian RBI Kuantitatif .................................................................. 57 

V.2 Analisis Remaining Life ......................................................................................... 59 

V.3 Analisis Mitigasi dan Metode Inspeksi .................................................................. 60 

V.4 Analisis Interval Inspeksi Usulan........................................................................... 61 

V.5 Analisis Perhitungan Biaya .................................................................................... 62 

V.5.1 Analisis Biaya Risiko ...................................................................................... 62 

V.5.2 Analisis Biaya Inspeksi ................................................................................... 62 

BAB VI KESIMPULAN DAN SARAN .......................................................................... 64 

VI.1 Kesimpulan ........................................................................................................... 64 

VI.2 Saran ..................................................................................................................... 65 

VI.1 Saran Bagi Perusahaan...................................................................................... 65 

VI.2 Saran Bagi Penelitian Berikutnya ..................................................................... 65 

DAFTAR PUSTAKA ....................................................................................................... 66 

 

  


