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ANALISIS KEHANDALAN MESIN ULRASONIC OFF LINE 

PLANT KT 24  PT XYZ 

Muhamad Elon 

 

ABSTRAK 

 

Penelitian ini bertujuan untuk melakukan penerapan maintenance pada mesin 

Ultrasonic Off Line pada plant KT 24 PT XYZ dalam proses pengujian tanpa 

merusak (Non Destructive Test) pipa baja dengan spesifikasi API (American 

Petroleum Institute). Kajian diawali dengan mencari penyebab terjadinya 

breakdown melalui konsep dan perhitungan reliabilitas mesin, yaitu 0.1270. 

Selanjutnya tahapan identifikasi tingkat kerusakan yang kritis pada komponen 

mesin tersebut dilakukan dengan metoda Fault Tree Analysis (FTA), FMEA, dan 

perhitungan Risk Priority Number (RPN). Ditemukan bahwa moda kegagalan dan 

komponen kritis berdasarkan urutan prioritas adalah kegagalan sinyal analog 

(RPN 800) , kegagalan card elektronik dan  cylinder retract (RPN 600), digital 

sensor (RPN 540)  kegagalan motor oil turning gear (RPN 300), kegagalan 

cylinder kick out (RPN 180), sumber listrik mati (RPN 100), dan sistem pendingin 

(RPN 100).  

 

Kata Kunci:  Reliabilitas,FTA,RPN,FMEA. 
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ANALISIS KEHANDALAN MESIN ULRASONIC OFF LINE 

PLANT KT 24   PT XYZ 

Muhamad Elon  

ABSTRACT 

This study aims to perform maintenance application on Ultrasonic Off Line 

Machine  KT 24  plant PT  XYZ in the testing process without damaging (Non 

Destructive Test)  steel pipe with API specification (American Petroleum 

Institute).  Assessment begins with finding  the cause of the breakdown through 

the concept and calculation of machine  reliability, ie 0.1270. The next stage 

identification the  damage level  critical components of the machine are made by  

methods Fault Tree Analysis (FTA), FMEA, and the calculation of Risk Priority 

Number (RPN).  They  were  found   that  the  mode of  failures and critical  

components  in order  of priority are  failure mode of the analog signal (RPN 

800),  failures mode of  electronic  card  and  retract   cylinder  (RPN 600),  

failure mode digital sensors (RPN 540) , failure mode   of motor  oil turning gear  

(RPN 300),  failure mode  of  kick out  cylinder  (RPN 180),  failure mode of  

power source (RPN 100), and failure mode of cooling system (RPN 100). 

 

Keywords: Reliability, FTA, RPN, FMEA. 



Universitas Bakrie 

ix 
 

DAFTAR ISI 

 

TUGAS AKHIR ....................................................................................................... i 

HALAMAN PERNYATAAN ORISINALITAS.................................................... ii 

HALAMAN PENGESAHAN ............................................................................... iii 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI ............................. iv 

KATA PENGANTAR .............................................................................................v 

ABSTRAK ............................................................................................................ vii 

ABSTRACT ........................................................................................................... viii 

DAFTAR ISI .......................................................................................................... ix 

DAFTAR GAMBAR ............................................................................................ xii 

DAFTAR TABEL ................................................................................................ xiii 

DAFTAR LAMPIRAN ..........................................................................................15 

BAB I  PENDAHULUAN ..................................... Error! Bookmark not defined. 

1.1 Latar Belakang .................................. Error! Bookmark not defined. 

1.2  Rumusan Masalah ............................ Error! Bookmark not defined. 

1.3  Ruang Lingkup Penelitian ................ Error! Bookmark not defined. 

1.4 Tujuan dan Manfaat Penelitian ......... Error! Bookmark not defined. 

1.4.1 Tujuan ............................................... Error! Bookmark not defined. 

1.4.2 Manfaat.............................................. Error! Bookmark not defined. 

1.5  Sistematika Penulisan....................... Error! Bookmark not defined. 

BAB II     TINJAUAN  PUSTAKA ............................... Error! Bookmark not defined. 

2.1 Pemeliharaan (Maintenance) ............ Error! Bookmark not defined. 

2.1.1 Tujuan Pemeliharaan......................... Error! Bookmark not defined. 

2.1.2 Fungsi Pemeliharaan ......................... Error! Bookmark not defined. 

2.1.3 Delapan Pilar Manajemen PemeliharaanError! Bookmark not 

defined. 

2.1.4 Jenis-jenis Pemeliharaan ................... Error! Bookmark not defined. 

2.2  Breakdown dan Downtime ............... Error! Bookmark not defined. 

2.3  Penentuan Komponen Kritis ............ Error! Bookmark not defined. 

2.4  Teori Kehandalan (Reliability).......... Error! Bookmark not defined. 

2.4.1 Definisi Reliabilitas .......................... Error! Bookmark not defined. 



Universitas Bakrie 

x 
 

2.4.2 Keuntungan Reliabilitas .................... Error! Bookmark not defined. 

2.4.3 Parameter MTBF dan MTTR ............ Error! Bookmark not defined. 

2.4.4 Uji Distribusi dan Perhitungan ReliabilitasError! Bookmark not 

defined. 

2.5 Fault Tree Analysis ......................... Error! Bookmark not defined. 

2.5.1    Pengertian FTA ................................... Error! Bookmark not defined. 

2.5.2 Sejarah FTA ..................................... Error! Bookmark not defined. 

2.5.3 Langkah FTA ................................... Error! Bookmark not defined. 

2.5.4 Batas Kondisi dalam Melakukan FTAError! Bookmark not 

defined. 

2.5.5 Pembuatan FTA ............................... Error! Bookmark not defined. 

2.5.6 Penilaian Kualitatif FTA ................. Error! Bookmark not defined. 

2.6 Failure Mode And Effects Analysis (FMEA)Error! Bookmark not 

defined. 

2.6.1 Definisi FMEA .................................. Error! Bookmark not defined. 

2.6.2 Manfaat FMEA ................................. Error! Bookmark not defined. 

2.6.3 Jenis FMEA ...................................... Error! Bookmark not defined. 

2.6.4 Penerapan FMEA .............................. Error! Bookmark not defined. 

2.6.5 Hubungan FMEA dan FTA ............. Error! Bookmark not defined. 

2.7 Diagram Pareto ................................ Error! Bookmark not defined. 

2.8    Perbandingan  dengan Penelitian TerdahuluError! Bookmark not 

defined. 

BAB III   METODOLOGI PENELITIAN ............ Error! Bookmark not defined. 

3.1       Objek Penelitian ..................................... Error! Bookmark not defined. 

3.2  Metode Penelitian ............................. Error! Bookmark not defined. 

3.3 Diagram Alir ..................................... Error! Bookmark not defined. 

3.4  Uraian Diagram Alir Metodologi PenelitianError! Bookmark not 

defined. 

BAB IV   PENGOLAHAN DATA DAN ANALISISError! Bookmark not 

defined. 

4.1 Gambaran Umum Perusahaan ........... Error! Bookmark not defined. 

4.2 Pengumpulan Data ....................................... Error! Bookmark not defined. 

4.2.1 Mesin UT Off Line ................................. Error! Bookmark not defined. 



Universitas Bakrie 

xi 
 

4.2.2 Data Waktu Operasi .......................... Error! Bookmark not defined. 

4.2.3 Data Waktu Breakdown Mesin UT Off LineError! Bookmark not 

defined. 

4.3 Pengolahan Data ............................... Error! Bookmark not defined. 

4.3.1 Uji Distribusi ..................................... Error! Bookmark not defined. 

4.3.2 Perhitungan Nilai Reliabilitas ........... Error! Bookmark not defined. 

4.3.3 Fault Tree Analysis (FTA) Ultrasonic Off LineError! Bookmark not 

defined. 

4.3.4 Failure Mode and Effect Analysis (FMEA)Error! Bookmark not 

defined. 

4.4  Analisis Masalah ............................... Error! Bookmark not defined. 

4.4.1 Analisis Hasil Uji Distribusi Data ..... Error! Bookmark not defined. 

4.4.2 Analisis Nilai Reliabilitas ................. Error! Bookmark not defined. 

4.4.3 Fault Tree Analysis (FTA) ..................... Error! Bookmark not defined. 

4.4.4 Failure Mode and Effect Analysis (FMEA)Error! Bookmark not 

defined. 

4.4.5 Usulan Aktivitas untuk Memperbaiki Nilai Keandalan ................. Error! 

Bookmark not defined. 

BAB  V  KESIMPULAN DAN SARAN ........... Error! Bookmark not defined. 

5.1  Kesimpulan ....................................... Error! Bookmark not defined. 

5.2  Saran ................................................. Error! Bookmark not defined. 

DAFTAR PUSTAKA ............................................ Error! Bookmark not defined. 

LAMPIRAN ........................................................... Error! Bookmark not defined. 

 



Universitas Bakrie 

xii 
 

DAFTAR GAMBAR 

 

Gambar 1.1  Accumulative Breakdown UT Off Line KT 24 Tahun 2015 .............. 3 

Gambar 2.1 Hubungan Antara Berbagai Bentuk Pemeliharaan………………….20 

Gambar 2.2 Bathtub Curve ................................................................................... 26 

Gambar 2.3 Fault Tree .......................................................................................... 34 

Gambar 2.4 Failure Mode and Effect Analysis (FMEA) ...................................... 39 

Gambar 2.5 Hubungan FTA dan FMEA ............................................................... 42 

Gambar 3.1 Diagram Alir Metodologi Penelitian ................................................. 47 

Gambar 3.2 Diagram Alir Hubungan FTA dan FMEA ........................................ 52 

Gambar 4.1 Proses Produksi Plant KT 24 PT XYZ……………………………..54 

Gambar 4.2 Mesin Ultrasonic Off Line KT 24 ..................................................... 56 

Gambar 4.3 Dimensi Mesin Ultrasonic Testing .................................................... 57 

Gambar 4.4 Posisi dan Sudut Probe ..................................................................... 57 

Gambar 4.5 Diagram Hubungan Sistem UT Off Line ........................................... 58 

Gambar 4.6 Plot Data untuk Time Between Failure ............................................. 62 

Gambar 4.7 Plot Data untuk Time to Repair ......................................................... 63 

Gambar 4.8 Pareto Chart Breakdown UT Off Line KT 24 Tahun 2015 .............. 67 

Gambar 4.9 Fault Tree Analysis Mesin UT Off Line ............................................ 69 

Gambar 4.10 Nilai Reliabilitas Mesin UT Off Line .............................................. 79 

Gambar 4.11 Diagram Pareto Nilai RPN .............................................................. 83 

 

 

 

 

 



Universitas Bakrie 

xiii 
 

DAFTAR TABEL 

 

Tabel 1.1 Breakdown Time UT Off Line KT 24 Tahun 2015 ............................... ..2 

Tabel 1.2 Accumulative Breakdown UT Off Line KT 24 Tahun 2015 ................. ..3 

Tabel 2.1 Simbol-simbol Dalam FTA .................................................................. 32 

Table 2.2 Contoh Penilaian Kualitatif FTA .......................................................... 33 

Tabel 2.3 Skala Nilai Severity ............................................................................... 40 

Tabel 2.4 Skala Nilai Occurrence ......................................................................... 40 

Tabel 2.5 Skala Nilai Detection ............................................................................ 41 

Tabel 2.6 Penelitian Terdahulu yang Terkait ........................................................ 44 

Tabel 3.1 Tahapan Pengolahan Data..................................................................... 50 

Tabel 4.1 Data Waktu Perbaikan Mesin UT Off Line Tahun 2015....................... 59 

Tabel 4.2 Data Waktu Breakdown dan Frekuensi Terjadi Breakdown ................. 60 

Tabel 4.3 Data Time Between Failure Mesin UT Off Line ................................... 61 

Table 4.4 Data Time to Repair Mesin UT Off Line .............................................. 61 

Tabel 4.5 Goodness of-Fit Data Time Between Failure Mesin UT Off Line ........ 63 

Tabel 4.6 Nilai MTBF untuk Setiap Jenis Distribusi ............................................ 64 

Tabel 4.7 Goodness of-Fit Data Time to Repair Mesin UT Off Line.................... 64 

Tabel 4.8 Nilai MTTR untuk Setiap Jenis Distribusi ........................................... 64 

Tabel 4.9 Data Time Between Failure untuk Perhitungan Reliabilitas ................. 65 

Tabel 4.10 Nilai Reliabilitas Mesin UT Off Line .................................................. 66 

Tabel 4.11 Potensi Modus Kegagalan................................................................... 70 

Tabel 4.12 Nilai Severity Potensi Efek Kegagalan ............................................... 71 



Universitas Bakrie 

xiv 
 

Tabel 4.13 Nilai Occurrence Penyebab Kegagalan .............................................. 72 

Tabel 4.14 Nilai Detection Proses Kontrol ........................................................... 74 

Tabel 4.15 FMEA Mesin UT Off Line .................................................................. 76 

Tabel 4.16 Urutan Nilai RPN ................................................................................ 82 

Tabel 4.17 Usulan Aktivitas Perbaikan Mesin UT Off Line ................................. 85 

 

 

 

 

 

 



Universitas Bakrie 

xv 
 

DAFTAR LAMPIRAN 

 

Lampiran 1: Data Waktu Breakdown Mesin UT Off Line di Plant KT 24  PT XYZ 

dari Bulan Januari – Desember 2015 

Lampiran 2: Accumulative Breakdown Time UT Off Line KT 24 Tahun 2015 

Lampiran 3: Hasil Uji Distribusi dengan Minitab 16 

Lampiran 4: Contoh PAMCO-Finishing UT Off Line Report 

 

 

 


