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ABSTRAK

Penelitian ini bertujuan untuk mengurangi hilangnya waktu produksi akibat mesin
berhenti karena adanya kerusakan (downtime), khususnya hilangnya waktu produksi
akibat mesin berhenti dalam waktu kurang dari 10 menit (short stop) yang terjadi pada
mesin case packer. Proses short stop merupakan salah satu pemborosan yaitu
pemborosan waktu, pemborosan material, dan pemborosan uang.

Departemen Ultra High Temperature packing di PT Frisian Flag Indonesia memiliki 8
Line produksi. Line 7 merupakan Line dengan jumlah downtime yang termasuk tinggi,
yaitu 215 jam. Untuk mengurangi downtime, penulis melakukan analisa Pareto untuk
mendapatkan bagian-bagian mesin yang menyumbang downtime tertinggi. Kemudian
mencari akar permasalahan menggunakan Diagram Fishbone, setelah itu menentukan
usulan perbaikan menggunakan 5 Why analisis.

Dari hasil penelitian diperoleh 1 bagian mesin yang kritis pada mesin case packer line 7,
yaitu bagian divider. Pada bagian divider terdapat 3 permasalahan yang mempunyai
intensitas short stop yang tinggi, yaitu : alarm Divider Gap, Pack melintir di line infeed,
Counting error. Action Plan yang direkomendasikan adalah menganalisa short stop
yang terjadi menggunakan diagram Fishbone. Hasil dari analisa salah satu nya dari segi
orang (Man), yaitu kurangnya pengetahuan operator tentang dasar teknik mesin. Solusi
dari masalah Man vyaitu dengan memberikan training 7 Basic knowledge kepada
operator yang meliputi pengetahuan tentang Bolt nut, Sensor, Elektromotor, Pneumatic,
Bearing, Transmisi, Pelumasan. Setelah dilakukan training kepada operator, hasil dari
monitoring mesin case packer 7 menunjukkan penurunan downtime yaitu sebesar 139
menit atau sebesar 15,5%.

Kata kunci : Downtime, Pareto, Fishbone

This study aims to reduce the loss of production time due to the engine stopping due to
damage (downtime), especially the loss of production time due to the engine stopping in
less than 10 minutes (short stop) that occurs in the case packer machine. The short stop
process is one of waste, namely waste of time, waste of material, and waste of money.
The Ultra High Temperature packing department at PT Frisian Flag Indonesia has 8
production lines. Line 7 is a line with a high amount of downtime, which is 215 hours.
To reduce downtime, the author analyzes Pareto to get engine parts that contribute to
the highest downtime. Then look for the root of the problem using the Fishbone
Diagram, after that determine the proposed improvements using 5 Why analysis.

From the results of the study, 1 critical machine part on the case 7 line pack machine
was obtained, namely the divider part. In the divider section there are 3 problems that
have a high intensity of short stop, namely: alarm Divider Gap, Pack twist on line
infeed, Counting error. The recommended Action Plan is analyzing short stops that
occur using a Fishbone diagram. The results of the analysis of one of them in terms of
people (Man), namely the lack of operator knowledge about the basis of mechanical
engineering. The solution to the Man problem is by giving training 7 Basic knowledge
to operators which includes knowledge about Bolt nut, Sensor, Electromotor,
Pneumatic, Bearing, Transmission, Lubrication. After training the operators, the results
of monitoring machine case packer 7 show a decrease in downtime of 139 minutes or
15.5%.

vii



DAFTAR ISI

HALAMAN JUDUL ...ttt [
LEMBAR PENGESAHAN ...t i
SURAT TUGAS AKHIR ...t i
LEMBAR PERNYATAAN ...ttt 1\
KATA PENGANTAR ..ttt ettt et a e nees v
ABSTRAK e vii
DAFTAR GAMBAR .. Xi
DAFTAR TABEL ...t a e e e Xiii
Bab I Pendahuluan ...........cooiiiii e 1
1.1 Latar Belakang.........cooveoiiieiiie ettt 1

1.2 TUjuan PenEILIAN ........eeiiiee et 2

1.3 RUMUSAN MaSalaN.........cooiiiii 2

1.4 Batasan Masalah ...........ccooiiiiiiiii e 3

1.5 RUANG LINGKUP ..oeeeeeecee et 3

1.6 Sistematika PEnUIISAN ........cccoeiiiiiiiiie e 3

oo o | I B Lt g N =To] o PP U PR TUPR PR 5
2.1 Overall Equipment Effectiveness (OEE ) .....cccovviiiiiiiiiiiicieeee 5

2.1.1 Availability........coooiiiiiii 7

2.1.2 PErfOrMANCE. ... .iiiiiiieeiie et 7

2.1.3 QUAITTY ...t 7

2.2 MAINTENAINCE .....veiiiieiie ettt 8

2.3 Perkembangan MaintenanCe. ..........ccuuveeeiiurieeeiiiiiie et 9

2.4 Total Productive Maintenance (TPM) ......cccceeiiiiii i 11

viii



Bab 111

Bab IV

2.5 Diagram ParelO ........coouvieiiiiee ettt 12

Metodologi Penelitian...........cccooviieiiiii i 14
3.1 Penentuan POKOK Persoalan............ccocueiiiiiiiiiieiiieiec e 14
3.2 Penentuan Tujuan Penelitian ...........cccveviiiiiiiiieiicec e 14
3.3 Penetapan Batasan Masalah .............cccccceeiiiiiiiic i 14
3.4 Pengumpulan Data ..........ccceeeiieeiiiee e 15

3.4.1 OEE (Overall Equipment EffeCtiveness) ..........cccoovvvrienieiieennene. 15

3.4.2 Jenis Kerusakan MESIN ..........cocviiiiiiiiiiiesiese e 15

3.4.3 DOWNEIME MESIN ...ttt 15
3.5 Pengolahan dan Analisis Data.............ccccecvveeiiieeiiiec e 16
Pengumpulan dan Analisa Data ............cccceieiiiieiieiiieeeeee s 17
4.1 Pengumpulan Data..........ccooiieiiieiieiiie e 17
4. 1.1 Profil PEruSBNEAN .........ceoiiiiiieiiiieiee et 17
4.1.2 Proses produksi susu cair UHT kemasan KotaK.............c..cccoveeiieeeinnnnne 18
4.1.2.1 PeNdanUIUAN. ..o 18
4.1.2.2 Proses produksi pada departemen UHT Packing...........ccccevvveniinnnnns 18
4.1.2.3 Alur proses produksi LINE 7 ......cveeiiiee i 21
4.1.3 Data kerusakan mesin departemen UHT Packing .........ccccccocveeviveeinnnnns 21
4.2 ANALISA DALA ......oviiniiiiieiiieie e 37
4.2.1 Deskripsi fungsi bagian MeSIN..........ccueiuiriiiiiie e 37
4.2.1.1 DiSCharge STatioN ..........cooueiiiieiiiiiie e 37
4.2.1.2 FIliNg MilK SYSEEIM......ciiiiiiiiii et 39
4.2.1.3 APPHCALON ...eeeiiiiiie et e 43
4.2.1.4 SEIVO IMOTOT ...t 44
4.2.1.5 INTeed SEPArALON .......ooiuiiiiieiieeiee et 45



4.2.1.6 SEAIING B ...ccovieiiie e 46

B.2. 1.7 DIVIOET ... 47
4.2.1.8 Tray MAQAZINE .....cc.eeiiiiiiiieiie ettt 49
4.2.1.9 InEed PUSRET ... 49
4.2.1.10 Transport Chain .........ccceeiiiieiiiee e 50
4.3 Identifikasi Masalah ... 52
4.4 Diagram sebab akibat untuk mencari akar permasalahan.......................... 54
4.4.1 Alaram divider gap SENSOTE ..........coiueeiiieiiieiieiiee e 54
4.4.2 Pack melintir di line infeed............oooiiiiiiii e 55
4.4.3 COUNLING BITON ....uvteeecieeeeeiee e ettt e ette et e e e st e e sata e e s e e e et e e e saneeensaaeaanneaens 56
4.4.4 Alaram motor servo penggerak tray transport magazine ..............ccceeuee. 57
4.4.5 Alaram tray tanSPOIt EITON .........oeiviiiieiiieiie e 58
4.4.6 Pack melintir di infeed pUSNer...........ocvveiiie i 59
4.4.7 Completeness deteCtioN..........ccveeiiuieeiiiie e 60
4.4.8 Flap karton tidak menempel SEMPUMa ...........ccovveeriiiiinniiee e 61
4.4.9 Alaram motor servo penggerak transport Chain...........cccccoeveiiienicninns 62
4.5 Analisa downtime dan penyelesaian masalah ...............cccccccoovieiinciiinns 63
Bab V  Kesimpulan dan Saran ...........cccceeeiiiiciiiic e 82
5.1 KeSIMPUIAN......oooiiiiiiiice e 82
5.2 SAIAN L. 82
DAFTAR PUSTAKA . ettt ettt e e et e e e e nan e e e e e nees 83



DAFTAR GAMBAR

Gambar 2.1 Contoh Diagram Pareto..........ccccocveeiiiieiiiie e 13
Gambar 4.1 AlUI ProSes LINE 7.....c.eeiiieiiiiiie ittt 21
Gambar 4.2 Flow Process pada Mesin Filling Combibloc...........ccccoeeiiiiiiiniiien, 38
Gambar 4.3 Discharge Station Tampak Atas..........ccccecvuveeiiieeiiiee e 38
Gambar 4.4 Filling Milk System pada Mesin Filling Combibloc CFA 124 .................. 40
Gambar 4.5 Diagram Sebab Akibat alarm Stop due jam to CFA ..........cooiviieiiiennee 42
Gambar 4.6 Straw APPHCALON .......ocuiiiiieiieeee e 43
Gambar 4.7 IMOLOT SEIVO SEFAW .......coiuiiiiiiiiiie ittt 44
Gambar 4.8 Diagram Sebab Akibat masalah straw tidak menempel............c...cccoeene. 45
Gambar 4.9 SealiNg Bar.............cooii i 46
Gambar 4.10 Diagram Sebab Akibat bagian bawah Vertical seal terbuka .................... 47
GaMDAN 4. 11 DIVIUET ...ttt 48
Gambar 4.12 Tray MagazZiNe .......cc.eeeiiuieeiiie et erre e eraa e 49
Gambar 4.13 Pendistribusian Karton ..o 49
Gambar 4.14 Infeed PUSNET .........oii e 50
Gambar 4.15 TransSport ChaiN...........oouioiiiiiiiie e 51
Gambar 4.16 Diagram Sebab Akibat alarm Divider Gap Sensored.............ccccccevveenneen. 52
Gambar 4.17 Diagram Pareto Line 7 Bulan Januari-Juni 2016............ccccccooevvveeeeeinnnnnn. 53
Gambar 4.18 Diagram Sebab Akibat Masalah Alarm Divider Gap Sensored ............... 54
Gambar 4.19 Diagram Sebab Akibat Masalah Pack Melintir di Line Infeed................. 55
Gambar 4.20 Diagram Sebab Akibat Masalah Counting Error...........cccceeevvivieeecinnnn. 56
Gambar 4.21 Diagram Sebab Akibat Masalah Alarm Motor Servo Tray Transport......57
Gambar 4.22 Diagram Sebab Akibat Masalah Alarm Tray Transport Error ................. 58

Xi



Gambar 4.23 Diagram Sebab Akibat Masalah Pack Melintir di Infeed Pusher ............. 59
Gambar 4.24 Diagram Sebab Akibat Masalah Completeness Detection....................... 60
Gambar 4.25 Diagram Sebab Akibat Masalah Flap Karton Terbuka ..............c.ccceuee.ne. 61
Gambar 4.26 Diagram Sebab Akibat Masalah Alarm Motor Servo Transport Chain....62
Gambar 4.27 Diagram Pareto Case Packer 7 Bulan Januari-Juni 2016 ......................... 66

Gambar 4.28 Diagram Sebab Akibat Short stop Divider..........cccccocvveviiee e, 67

xii



DAFTAR TABEL

Tabel 2.1 Kategori six big losses beserta CONtoNNYa ...........ccccoevveviieeiiiee e esiee e 5
Tabel 4.1 Data waktu efektif produksi departemen UHT packing ...........ccccceviiennene. 22
Tabel 4.2 Data Kerusakan LiNe 7........c.c.ooiiiiiiiiiiiiie e 23
Tabel 4.3 Permasalahan pada line 7 UHT packing .........ccccoveviiieiiiee e 53
Tabel 4.4 Downtime bulan Januari 2016 Case Packer line 7 ..........c.ccccooveiiiiiiicnnenn. 63
Tabel 4.5 Downtime bulan Februari 2016 Case Packer line 7 ..........ccccevvveiiciinennnne 63
Tabel 4.6 Downtime bulan Maret 2016 Case Packer i€ 7 ..........ccccovvevieiiiicincnnenn. 64
Tabel 4.7 Downtime bulan April 2016 Case Packer line 7 .........ccccovvvveeiiee e, 64
Tabel 4.8 Downtime bulan Mei 2016 Case Packer INe 7 ..........cccoovevieiieiiiiciicneee 65
Tabel 4.9 Downtime bulan Juni 2016 Case Packer line 7...........cccooevviiieiiiiciicneenn, 65
Tabel 4.10 Total downtime Bulan Januari — Juni 2016 casepacker line 7 ..................... 66
Tabel 4.11 Tabel perbaikan short Stop diVIAer...........cccveiiiiiiiiiieicee e 68
Tabel 4.12 Peserta training 7 Basic Knowledge UHT Packing...........cccocveeviveeiieeenen. 73
Tabel 4.13 Trainer 7 Basic KNOWIEAQE .........cocvveiiiiiiiie e 74
Tabel 4.14 Jadwal training 7 Basic Knowledge...........cccooviiiriieiiiicce e 74
Tabel 4.15 Jadwal trainer 7 Basic KNOWIEAQE...........cooveeiiiiiiiiiieiiceeceeee e 75
Tabel 4.16 Hasil Pre Test dan Post Test Bolt Nut, Sensor, dan Elektromotor ............... 76
Tabel 4.17 Hasil Pre Test dan Post Test Pneumatic dan Bearing..........ccccccoeevvvveeeinnnnn. 78
Tabel 4.18 Hasil Pre Test dan Post Test Transmisi dan Pelumasan ............c.cccocceevnene 79
Tabel 4.19 Downtime Line 7 Bulan Januari — Juni 2016...........cccoocvviiienieniie e 81
Tabel 4.20 Downtime Line 7 Bulan Juli — Desember 2016 ...........cccooveviiiiiiiincnnne 81

Xiii



