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PERANCANGAN PERAWATAN MESIN BLISTERING LINE 1 

DENGAN METODE RELIABILITY CENTERED 

MAINTENANCE II DAN AGE REPLACEMENT DI PT. ABC 
 

Renesha Fitri Asilah 

 

ABSTRAK 
 

PT. ABC merupakan perusahaan yang bergerak pada bidang farmasi, produk yang 

dihasilkan yaitu tablet, krim, dan salep. Aktivitas produksi menuntut mesin untuk 

bekerja secara terus menerus sehingga kerusakan banyak terjadi. Untuk mengurangi 
kerusakan tersebut perlu adanya kebijakan perawatan yang optimal sehingga mesin 

dapat beroperasi dengan baik. Pada penelitian ini menggunakan Reliability 

Centered Maintenance (RCM) II dan Age Replacement untuk menyelesaikan 

masalah tersebut. Mesin Blistering Line 1 adalah mesin pengemasan obat  secara 

otomatis yang digunakan pada proses pengemasan primer obat. Mesin Blistering 

Line 1 memiliki downtime tertinggi sehingga penelitian akan terfokus pada 

komponen mesin tersebut. Dengan adanya penelitian analisis perawatan ini 

diharapkan masa kehandalan mesin dapat ditingkatkan serta meminimalisir 

downtime pada mesin produksi. Hasil pengolahan data perhitungan FMEA 

menunjukan komponen kritis yaitu heating, forming, dan sealing.  Selanjutnya 

interval pemeriksaan pada heating adalah 67 jam dengan keandalan sebesar 99,9%, 

pada forming adalah 65 jam dengan keandalan sebesar 99,6%, pada sealing adalah 

47 jam dengan keandalan sebesar 95,82%. Kemudian hasil interval penggantian 

pencegahan pada heating adalah 170 jam dengan keandalan sebesar 74,4%, pada 

forming adalah 156 jam dengan keandalan sebesar 64,6%, pada sealing adalah 95 

jam dengan keandalan sebesar 67,4%. Usulan yang diberikan berupa gantt chart 

interval perawatan pertengahan tahun 2022. 

 

Kata Kunci: Reliability Centered Maintenance II, Downtime, Age Replacement, 

Gantt chart 
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PREVENTIVE MAINTENANCE DESIGN OF BLISTERING 

MACHINE LINE 1 USING RELIABILITY CENTERED 

MAINTENANCE II DAN AGE REPLACEMENT METHOD IN 

PT. ABC 

 

Renesha Fitri Asilah 

 

ABSTRACT 
 

PT. ABC is a company engaged in the pharmaceutical sector, the products 

produced are tablets, creams, and ointments. Production activities require 

machines to work continuously so that a lot of damage occurs. To reduce the 

damage, it is necessary to have an optimal maintenance policy so that the machine 

can operate properly. In this study, Reliability Centered Maintenance (RCM) II and 

Age Replacement were used to solve this problem. Blistering Line 1 machine is an 

automatic drug packaging machine used in the primary drug packaging process. 

Blistering Line 1 machine has the highest downtime so research will focus on the 

machine components. With this maintenance analysis research, it is expected that 

the machine's reliability can be increased and minimize downtime on production 

machines. The results of the FMEA calculation data processing show that the 

critical components are heating, forming, and sealing. Furthermore, the inspection 

interval on heating is 67 hours with a reliability of 99.9%, on forming is 65 hours 

with a reliability of 99.6%, on sealing is 47 hours with a reliability of 95.82%. Then 

the results of the preventive replacement interval on heating are 170 hours with a 

reliability of 74.4%, on forming is 156 hours with a reliability of 64.6%, on sealing 

is 95 hours with a reliability of 67.4%. The proposal given is in the form of a gantt 

chart for the mid-2022 maintenance interval. 

 

Keywords: Reliability Centered Maintenance II, Downtime, Age Replacement, 

Gantt chart 

  





x 

 

 

DAFTAR ISI 

 

HALAMAN JUDUL .............................................................................................. i 

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

LEMBAR PENGESAHAN PEMBIMBING ..................................................... iii 

PERNYATAAN ORISINALITAS ...................................................................... iv 

PERNYATAAN PERSETUJUAN PUBLIKASI SKRIPSI UNTUK 

KEPENTINGAN AKADEMIS ............................................................................ v 

ABSTRAK ............................................................................................................ vi 

ABSTRACT .......................................................................................................... vii 

KATA PENGANTAR ........................................................................................ viii 

DAFTAR ISI .......................................................................................................... x 

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

DAFTAR GAMBAR ........................................................................................... xv 

DAFTAR RUMUS ............................................................................................. xvi 

DAFTAR LAMPIRAN .................................................................................... xviii 

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

1.1 Latar Belakang ........................................................................................ 1 

1.2 Rumusan Masalah................................................................................... 3 

1.3 Tujuan Penelitian .................................................................................... 4 

1.4 Manfaat Penelitian .................................................................................. 4 

1.5 Batasan Masalah ..................................................................................... 4 

1.6 Sistematika Penulisan ............................................................................. 5 

BAB 2 TINJAUAN PUSTAKA ............................................................................ 7 

2.1 Penelitian Terdahulu ............................................................................... 7 

2.2 Perawatan (Maintenance) ....................................................................... 9 

2.2.1 Pengertian Perawatan .................................................................... 9 

2.2.2 Tujuan Perawatan ........................................................................ 10 

2.2.3 Fungsi Perawatan ........................................................................ 10 

2.2.4 Jenis-jenis Perawatan .................................................................. 10 

2.3 Failure Mode and Effect Analysis (FMEA) ......................................... 12 



xi 

 

2.4 Reliability Centered Maintenance (RCM) II ........................................ 14 

2.4.1 Perbedaan RCM I dan RCM II.................................................... 14 

2.4.2 RCM II Decision Worksheet ....................................................... 14 

2.5 Perhitungan Interval Waktu Perawatan ................................................ 19 

2.5.1 Perhitungan Time to Repair (TTR) dan Time to Failure (TTF).. 19 

2.5.2 Uji Penentuan Distribusi Time to Failure dan Time to Repair 

dengan Index of Fit...................................................................... 19 

2.5.3 Uji kesesuaian distribusi (Goodness of Fit) Time to Failure dan 

Time to Repair ............................................................................. 20 

2.5.4 Estimasi Parameter Time to Failure dan Time to Repair ............ 21 

2.5.5 Perhitungan Mean Time to Failure (MTTF) dan Mean Time to 

Repair (MTTR) ........................................................................... 22 

2.5.6 Perhitungan Interval Waktu Pemeriksaan Komponen ................ 23 

2.6 Model Age Replacement ....................................................................... 24 

2.7 Perhitungan Reliability ......................................................................... 25 

2.8 Perhitungan Availability ....................................................................... 27 

2.9 Mesin Blistering Line 1 ........................................................................ 27 

2.10 Proses Produksi Obat ............................................................................ 31 

BAB 3 METODE PENELITIAN ....................................................................... 33 

3.1 Jenis dan Sumber Data ......................................................................... 33 

3.2 Tahap Pengumpulan Data ..................................................................... 33 

3.3 Tahap Pengolahan Data ........................................................................ 35 

3.4 Analisis ................................................................................................. 37 

3.5 Usulan Perbaikan .................................................................................. 37 

3.6 Kesimpulan dan Saran .......................................................................... 37 

3.7 Flowchart Penelitian ............................................................................. 38 

BAB 4  PEMBAHASAN DAN HASIL PENELITIAN .................................... 39 

4.1 Pengumpulan Data ................................................................................ 39 

4.1.1 Periode Penelitian........................................................................ 39 

4.1.2 Data Jam Kerja ............................................................................ 39 

4.1.3 Data Downtime ............................................................................ 39 

4.2 Pengolahan Data ................................................................................... 39 



xii 

 

4.2.1 Failure Mode and Effect Analysis (FMEA) ................................ 39 

4.2.2 Tindakan Perawatan dengan RCM II Decision Worksheet ......... 40 

4.2.3 Perhitungan Time to Repair (TTR) dan Time to Failure (TTF).. 42 

4.2.4 Identifikasi Distribusi (Index of Fit) ........................................... 47 

4.2.5 Pengujian Kesesuaian Distribusi (Goodness of Fit).................... 54 

4.2.6 Perhitungan Parameter ................................................................ 55 

4.2.7 Perhitungan Mean Time to Repair (MTTR) dan Mean Time to 

Failure (MTTF) .......................................................................... 57 

4.2.8 Perhitungan Interval Waktu Pemeriksaan ................................... 58 

4.2.9 Perhitungan Interval Waktu Penggantian Pencegahan (Age 

Replacement) Kriteria Minimasi Downtime................................ 60 

4.2.10 Reliability Sebelum dan Setelah Preventive Maintenance ...... 66 

4.2.11 Availability ............................................................................... 70 

4.3 Penjadwalan .......................................................................................... 71 

BAB 5  KESIMPULAN DAN SARAN .............................................................. 73 

5.1 Kesimpulan ........................................................................................... 73 

5.2 Saran ..................................................................................................... 73 

DAFTAR PUSTAKA 

DAFTAR RIWAYAT HIDUP 

LAMPIRAN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiii 

 

DAFTAR TABEL 

 

Tabel 2.1 Penelitian Terdahulu 1 ............................................................................ 7 

Tabel 2.2 Penelitian Terdahulu 2 (Lanjutan) .......................................................... 8 

Tabel 2.3 Penelitian Terdahulu 3 (Lanjutan) .......................................................... 9 

Tabel 2.4 FMEA Worksheet .................................................................................. 12 

Tabel 2.5 Tingkatan Severity................................................................................. 12 

Tabel 2.6 Tingkatan Occurrence........................................................................... 13 

Tabel 2.7 Tingkatan Detection .............................................................................. 13 

Tabel 2.11 RCM II Decision Worksheet ............................................................... 15 

Tabel 2.12 Failure Consequence .......................................................................... 16 

Tabel 3.1 Spesifikasi Mesin Blistering Line 1 ...................................................... 34 

Tabel 4.1 Rekapitulasi FMEA............................................................................... 40 

Tabel 4.2 TTR dan TTF Heating .......................................................................... 42 

Tabel 4.3 TTR dan TTF Forming ......................................................................... 43 

Tabel 4.3 TTR dan TTF Sealing ........................................................................... 44 

Tabel 4.4 Index of Fit TTR Distribusi Normal Heating........................................ 47 

Tabel 4.5 Index of Fit TTR Distribusi Lognormal Heating .................................. 48 

Tabel 4.6 Index of Fit TTR Distribusi Weibull Heating ....................................... 49 

Tabel 4.7 Index of Fit TTR Distribusi Eksponensial Heating .............................. 49 

Tabel 4.8 Index of Fit TTF Distribusi Normal Heating ........................................ 50 

Tabel 4.9 Index of Fit TTF Distribusi Lognormal Heating .................................. 51 

Tabel 4.10 Index of Fit TTF Distribusi Weibull Heating ...................................... 52 

Tabel 4.11 Index of Fit TTF Distribusi Eksponensial Heating ............................. 53 

Tabel 4.12 Rekapitulasi Index of Fit ..................................................................... 53 

Tabel 4.13 Rekapitulasi P-value TTR ................................................................... 54 

Tabel 4.14 Rekapitulasi P-value TTF ................................................................... 55 

Tabel 4.15 Rekapitulasi Interval Waktu Pemeriksaan .......................................... 60 

Tabel 4.16 Age Replacement Heating ................................................................... 61 

Tabel 4.17 Age Replacement Forming .................................................................. 62 

Tabel 4.18 Age Replacement Sealing .................................................................... 64 

Tabel 4.19 Rekapitulasi Interval Waktu Penggantian ........................................... 66 



xiv 

 

Tabel 4.20 Reliability Age Replacement Heating ................................................. 67 

Tabel 4.21 Reliability Age Replacement Forming ................................................ 68 

Tabel 4.21 Reliability Age Replacement Sealing .................................................. 69 

Tabel 4.22 Rekapitulasi Reliability ....................................................................... 69 

Tabel 4.23 Nilai Availability ................................................................................. 70 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xv 

 

DAFTAR GAMBAR 
 

Gambar 1.1 Data Downtime Selama 1 Tahun ......................................................... 2 

Gambar 1.2 Down Time dan Kerusakan Mesin Blistering Line 1........................... 2 

Gambar 2.1 RCM II Decision Diagram ................................................................ 18 

Gambar 2.5 Motor Drive ....................................................................................... 28 

Gambar 2.6 Heating .............................................................................................. 29 

Gambar 2.7 Forming ............................................................................................. 29 

Gambar 2.8 Feeder................................................................................................ 30 

Gambar 2.9 Sealing ............................................................................................... 30 

Gambar 2.10 Embossing ....................................................................................... 30 

Gambar 2.11 Cutting ............................................................................................. 31 

Gambar 2.12 Proses Produksi Obat ...................................................................... 32 

Gambar 3.1 Mesin Blistering Line 1 ..................................................................... 34 

Gambar 3.2 Flowchart Penelitian ......................................................................... 38 

Gambar 4.1 Kurva Bathtub Heating ..................................................................... 62 

Gambar 4.2 Kurva Bathtub Forming .................................................................... 64 

Gambar 4.3 Kurva Bathtub Sealing ...................................................................... 65 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xvi 

 

DAFTAR RUMUS  

 

Rumus 2.1 Risk Priority Number (RPN) ............................................................... 12 

Rumus 2.2 Time to Repair (TTR) ......................................................................... 19 

Rumus 2.3 Hari Tanpa Kerusakan ........................................................................ 19 

Rumus 2.4 Time Before Failure (TBF) ................................................................. 19 

Rumus 2.5 Time to Failure (TTF)......................................................................... 19 

Rumus 2.6 Medium Rank  .................................................................................... 19 

Rumus 2.7 Index of Fit .......................................................................................... 19 

Rumus 2.8 xi Distribusi Normal ............................................................................ 20 

Rumus 2.9 yi Distribusi Normal ............................................................................ 20 

Rumus 2.10 xi Distribusi Lognormal .................................................................... 20 

Rumus 2.11 yi Distribusi Lognormal .................................................................... 20 

Rumus 2.12 xi Distribusi Weibull ......................................................................... 20 

Rumus 2.13 yi Distribusi Weibull ......................................................................... 20 

Rumus 2.14 xi Distribusi Eksponensial................................................................. 20 

Rumus 2.15 yi Distribusi Eksponensial ................................................................ 20 

Rumus 2.16 b Distribusi Normal .......................................................................... 21 

Rumus 2.17 a Distribusi Normal ........................................................................... 40 

Rumus 2.18 𝝈 Distribusi Normal .......................................................................... 21 

Rumus 2.19 𝝁 Distribusi Normal .......................................................................... 21 

Rumus 2.20 b Distribusi Lognormal ..................................................................... 21 

Rumus 2.21 a Distribusi Lognormal ..................................................................... 21 

Rumus 2.22 s Distribusi Lognormal ..................................................................... 21 

Rumus 2.23 tmed Distribusi Lognormal ................................................................. 21 

Rumus 2.24 β Distribusi Weibull  ......................................................................... 21 

Rumus 2.25 a Distribusi Weibull .......................................................................... 21 

Rumus 2.26 𝜽 Distribusi Weibull .......................................................................... 21 

Rumus 2.27 b Distribusi Eksponensial ................................................................. 34 

Rumus 2.28 𝝀 Distribusi Eksponensial ................................................................. 22 

Rumus 2.29 MTTF Distribusi Normal .................................................................. 22 

Rumus 2.30 MTTR Distribusi Normal.................................................................. 22 



xvii 

 

Rumus 2.31 MTTF Distribusi Lognormal ............................................................ 22 

Rumus 2.32 MTTR Distribusi Lognormal ............................................................ 22 

Rumus 2.33 MTTF Distribusi Weibull.................................................................. 22 

Rumus 2.34 MTTR Distribusi Weibull ................................................................. 22 

Rumus 2.35 MTTF Distribusi Eksponensial ......................................................... 22 

Rumus 2.36 MTTR Distribusi Eksponensial ........................................................ 22 

Rumus 2.37 
𝟏

𝝁
 Waktu Rata-Rata Perbaikan  .......................................................... 23 

Rumus 2.38 𝝁 Waktu Rata-Rata Perbaikan .......................................................... 23 

Rumus 2.39 
𝟏

𝒊
 Waktu Rata-Rata Pemeriksaan ....................................................... 23 

Rumus 2.40 𝒊 Waktu Rata-Rata Pemeriksaan ....................................................... 23 

Rumus 2.41 Rata-Rata Kerusakan......................................................................... 23 

Rumus 2.42 Frekuensi Pemeriksaan Optimal ....................................................... 23 

Rumus 2.43 Interval Waktu Pemeriksaan  ............................................................ 25 

Rumus 2.44 Interval Penggantian Pencegahan (Age Replacement)...................... 25 

Rumus 2.45 Waktu Rata-Rata Terjadinya Kerusakan .......................................... 25 

Rumus 2.46 R(t) Distribusi Normal ....................................................................... 25 

Rumus 2.47 R(t) Distribusi Lognormal .................................................................. 25 

Rumus 2.48 R(t) Distribusi Weibull ....................................................................... 25 

Rumus 2.49 R(t) Distribusi Eksponensial .............................................................. 26 

Rumus 2.50 Reliability Function .......................................................................... 26 

Rumus 2.51 Rm(t) Distribusi Normal .................................................................... 26 

Rumus 2.52 Rm(t) Distribusi Lognormal............................................................... 26 

Rumus 2.53 Rm(t) Distribusi Weibull .................................................................... 26 

Rumus 2.54 Rm(t) Distribusi Eksponensial ........................................................... 26 

Rumus 2.55 A(n) Availability Frekuensi Pemeriksaan ........................................... 26 

Rumus 2.56 D(n) Availability Frekuensi Pemeriksaan .......................................... 27 

Rumus 2.57 A(tp) Availability Interval Penggantian Pencegahan .......................... 27 

Rumus 2.58 Availability Function ........................................................................ 27 

 

 

 

 

 



xviii 

 

DAFTAR LAMPIRAN  

 

Lampiran 1 Hasil Observasi Blistering Line 1 

Lampiran 2 Data Downtime 

Lampiran 3 FMEA 

Lampiran 4 RCM II Decision Worksheet 

Lampiran 5 Uji Goodness Of Fit TTR 

Lampiran 6 Uji Goodness Of Fit TTF 

Lampiran 7 Jadwal Perawatan PT. ABC 

Lampiran 8  Index Of Fit TTR 

Lampiran 9  Index Of Fit TTF 

 

 

 


