X1

DAFTAR ISI

SURAT BUKTI PENELITIAN ii
PERNYATAAN KEASLIAN iii
LEMBAR PENGESAHAN PEMBIMBING iv
LEMBAR PENGESAHAN PENGUIJL....... v
HALAMAN PERSEMBAHAN vi
MOTTO vii
KATA PENGANTAR viii
ABSTRAK x
DAFTAR ISI xi
DAFTAR TABEL xiii
BAB1I PENDAHULUAN 1
1L L BElalmD iiiin s e e R R R 1
1.2 Rumusan Masalah..........ccccccieereeeirieerierrceeseenscscessssssasessssssssessassssnsassssassssssssnens 3
1.3 Batanailt MaRalalh.....oomcsssssmismsmmsmcsminmas miiiiossseosssnysss1ssuosasspsssanissssesy 4
14 “Tajune PEEIEAR .....connmismnnmnisamsaimnismsitts it v s 4
1.5  Manfadl PEbisan . onnammmnimsmms it omainssevastrovivias 4
1.6 Sistematika PenuUlSAN.........ccorceentesscsessssesnnersonsesnsmscsssmsssssssnssssasssssssssessssassnassssasse 5
BABII KAJIAN PUSTAKA 7
21 Peénglitian TErdaliiihi ....cicuuiisvnsiissisisisioasissssssniss inspansrmasasissessnsnsesssos 7
22 Lean MamifOClViIng  sovasisviovivmin syt sossiissiisiaissismomtnss 15
2.3  Konsen Str NOmd . iiciniailivmmia i mosip i s s iaesssdepissivsividsss 16
2.4 Lean SixX Si@MQ........ccueeeeueeieieiniieriieaieiicseissecssiesssessessssssssseas s sasesssssasssnenssaensas 18
28  TaBAPANSIE SIDMIB. cconnomvosmmomossnssiononsssonsommpssssresasrssmsssiassssnsssmassssrssassesravavsssnse 19
26 Waste (PEDOIOSHN); c.uuissiuicaivasissviuiviseiisnsiisbiss siasassisisssassisevss idaaasvansa 21
2.7 _Define (MendeRmBIKAN] .iiciviinsmmiinmrmisanisiiasssmmis i vinei@miiiain 22
2.7 Waste Assessment Model (WAM) .......oooeeeeecsreeeeerseeessssseessssssssssssssssses 22
2.72  SIPOC DiGFAM........cccccueeectieiceeieesiinieciieississiesisesssssssssssssssssasssasssssssnses 29
2.73 PéideEMBIan WaSte DEfEtl . invaiiviosssinsiasississoisisssiisassiassssveissansss 30
274 Pendefinisian Waste INVERIOTY .....iiiviiimsiiisassssssiassissssmisssissiiosvines 30
2.7.5 Pendefinisian Waste MOLION ................coeeeescussssansossnsssensasssassonsossassassonsasaes 31

2B IS (NI ORNIEY cvsscnce sonssnvssnmsxssonmosssss s s s (o Sr s NN s NS NIARAS RS DRSNS 33
2:8:1 Pengikiivan Waste DOt ......iuusisiumsissssisisinisosiavsasssssnssvessimsaoniasns 33
282 Penguloiran Waste INVENRIOTY ......ciivisissisissviasivosssssiiisssisisossosiiorsomonsss 34
2.8.3  Pengukuran Waste MOHON ...............oouecuivmrersunsseciecinnsnisncssssnsssseanssnsas 35

o T Y T ) DU — 45
291  FISRDONe DIGBIGI iciiciiississiinisissisiisoniviisaiisivisessmisvisrsvivossosiasissssiosvassesss 45
2.9.2  Failure Mode Effect Analysis (FMEA)..........cccccoiviriiniinnnricrinesnneansnns. 45
2.9.3  Analytical Hierarchy Process (AHP) ........c.cccovveinmnnininrensnenianinenaeinens 48
294 PMEBA AHP ciiimamision s sssisisasemmasas e s sessisissmopsus 53
BABIII METODOLOGI PENELITIAN 54
31 Destin POnelitian......oooresrconmosssasssrssossassisssassssnsbssisiassmsississiisrotosssvaisavmsmsatoratss 54
B2 = DRI PO . o oo s o s R SR NS RS O S T A SR SRR A S 54
3.3 Metode Pengumpulan Data ..o 55
3.4 Diagram Aur Penelitian .........cccccicicsiisssnciseisissasssssssssssisssssssssasssssssansssanasonsasas 56
BABIV PENGUMPULAN DAN PENGOLAHAN DATA 61




Y G D PESANIAN. oo mmmessmmneremmsssosamsmsossmsssrmes
411  Profil PernsaBai...cccamimsmmssms i iy s as
A12  Habil PIOGUKSE: i uusinessimsmvsmsoncsssorssmmsommeusmsissenterssnpsinssssseqmiesanmos
4.13  Kebijakan Perusahaan (Factory Policy) .........oocvisuvcrscinecciiiniisinns
414  Struktur OrGaniSAS i:.....iiicusivsisisssssssissvissmssssosnsasissasssisnsvasssnasssssisasssarnas

4.2  Pengumpulan Data ........ccooovveirininienisi s
421  Identifikasi Waste .....vivisaisiivimisspssivivemnioisisrvivsssssiaisssisnss
4,22  THGSIE DEfECt .......cvivuisnmssonsnsosssarossensassnsassssanssssasasasasasssnsasassasnsasronsasasnsns
423  WaASIE INVEBIOTY ......cccoreenirininririsnnrirnssssssissssnssssssssssssssssssisasasansnsssssssessass
424  WaB1E MOBOR .c..oisississisimssisivmssoscsssisnavunssusmnsnanessosnssnsasnssnssanssnsyarsissassiss

4.3  Pengolahan Data..........cccccoerueieurinsiseisiinsssssmessssnsesss s eass
43.1 Waste Assessment Model ...............cccssecssissussussssssessnsssssanssntsssssnssassnsons
432  Diagram SIPOC ........ccoomiriininernirinniseisssesisssssssisssisnsssnesss s
B33  Define........ccocvniiiirisinisisassissssississssissnnssssasossasssassnssnsnssssasesisassssassassssasasass
B34  MEASUTE ........cneeeeveeveceereerenreessssscssnsssssisstesesss e ssssssssessssassasssnssassaasasssnssns
4.3.5  Analyze............cconnnissasnissssissssisisisssssnsssasassasassassnssassassanssnsatsassassssasassase
B.3.6  IMPIOVE ...t s s st s

BABYV HASIL DAN PEMBAHASAN

5.1 Waste Assessment Model (WAM).......ccccocciuinmiiiineiinnnnsinssnssnisssssisissins

5.2 Diagram SIPOC .......ccccicucmussisessesssasassasssnssssssssssssassssassssssssssassssassssasssssssssssses

5.3 DEIINE.....ocecssressonsossarsosasnsnsssssassrsssossossossasassossssnssnssnssnsasssnssissasssiosassasissssbissassiss
531 . Defifie Waste Defetliusumsisisssismmmsviaisssnemsssonsansisressyossiosiss

5.3.2  Define Waste INVentory i iuimsssiissiswsssississaorssiossssssimiis
538  Defitie Woste MOUON ..uxwmssssarmsssmmsssmsonsnssoysassonssmeesmsssmsersrnns
L L
Sl IS W IR TIRIETE e o s s NS AR
542  Measure Waste Inventory ........................ o Ty
543  Measure Waste MOLION ............cccoeeeecceiiciinniiinceiencisesses e ssesssesssae s s
e D 1 T —
5.5.1  Fishbone Diagram Waste Defect ...............ccccovvunivnrsiesnressesiessssssasnens
552  Fishbone Diagram Waste IRVENIOrY .....caviiieisississsnsivsvsissisisorsssasorosis
5.5.3  Fishbone Diagram Waste MOON................ccccovevueireeerercsesiseisesessassasssanns
554 EMEA AHP Waste DS ...cisvivcauiiionisnivsswsisivomerssoonsssssvsssosnsns
5.5.5  FMEA AHP Waste INVERLOTY ..........ccoueeieveeireinreeisnesseersesssssssesssssssssasesses
556 EMEA AHP Waste MOBOR ..ciiviwiiousiivnimsisisvissssssississiisisssio
BAB VI PENUTUP
0.1 KCRIMNPRMIL . coisvemessomormssscosmsrssvaisusmvmmmtsssomivessisNes ISR SRR O asoR s
02 BRI R R R
DAFTAR PUSTAKA
LAMPIRAN

xil



Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

X1il

DAFTAR TABEL
Y PORIEE PEMIBIIE o rosranssssnssmsrssibissis oA U TR RS AR e ero e a s sansmsa o 12
2 Manfaat Pencapaian Beberapa Nilai Sigma ..........ccovviicvninninniinsinns 17
3 Jenis Hubungan Antal Wasle. ... iimisiiisssisssswisssimsivisosiisiiies 23
4 Kriteria untuk Pembobotan Kekuatan Waste Relationship ........................... 26
5 Contoh Waste Relationship MAtrix............coccucieiecicieveennienssiessensinsiessensinsnnns 26
6 Konversi Rentang Skor Keterkaitan antar Waste .............ccocoeivenniiiirnnnnnns 27
7 Tingkat Kesakitan Pekerj ... iciissiuississssissinsssivsinissarssiiessssssrssensionsisssisasase 31
8 Kuesioner Nordic Body Map .............uvuecerveesesiivinsinnissisnsesassisssssssesasnsss 32
9 Kategori Inventory Turnover (ITO)........ccveveinnnienninnsnessescsessssssssscnns 35
10 Action Level Metode REBA ..............ccniniisinnsisinssosasseiosssassnssnssnssnssnsonsonse 36
11 Skor Pergerakan Punggung (Batang Tubuh) ..o 37
12 Skor Pergerakan Leher ............cccovuenicnninsnssssesnsesnsasssnsnssssussssnssssssnsnsacsess 38
13 Skor Posisi Kaki ........c..cccsusucrcasssssssasssassaisssassassssnsassnsasssssassssassssassesassassasans 38
14 Skor Pergerakan Lengan Atas ...........ccoecieienineninninimnnisiisn. 39
15 Skor Pergerakan Lengan Bawah............cccovuniimniennnnniinininncnnsnnniens 40
16 Skor Pergerakan Pergelangan Tangan ...........ccceeevirencneninniessinsicnncnnnacees 40
TTTTRBEL A icoassissvoisinussmvitons o dsastassas siss s ane s sesams Snesdon e sm s me SN e a s s aRe o’ 41
L - 2 e DA P R EAED RN 42
19 Skor Berat Beban yang diangkat .............c.cceceeeniennssncsnresnesanssancnnssanasensanssasse 42
D TRBEL CHIDIID s orsxvnssssmmsoommssasappsmmmmrersssspesensmmamnensasasssesnssssonsaarasensisssasions 42
21 THBEL AGITVILY SCOP iisusicississnsiisisisisssessssosissssamissssssmsrasovssinsaesasassnswonsnassorsos 43
D2 TADBY C i svavsumssionunsionssmisiiorsssuas soies s s iases sV e s Vs s s Saosvemss R ssaa 43
23 Tabel Level Resiko dan Tindakan.............cccecnveiininirnscssinsensesssssnenesnsans 44
24 Penentuan Nilai SeVerity.........ccocerrrieesinsieeriesesssessnsesesassssssessessesssassssssesss 47
25 PEREHINAN INIIBE OOCTIIIEINOE. «sosneonvesesssonseissaensnasmonsnesassesnmraeassssssyssssssenss 47
96 Penentuan NARL Deection .....cusisinssiiismisssisisiniivissiinissisissesvivii 48
27 Skala Penilaian Perbandingan Berpasangan............cccocevuevienemnvesnnisesenianinins 50
28 Contoh matriks perbandingan berpasangan..........c..cccocvcrunsuriecnsannes e 51
29 Nilas INAEkis RAMMOM avivcummsvocnvsommsmersenissecsserassmsessissiasseesomassesasonsssnsns 53
1 Rekapitulasi Seven Waste Relationship Responden 1 ..........cccoovvvevnnnccninninnnns 65
2 Rekapitulasi Seven Waste Relationship Responden 2 .........cccouvuvverernencnennnns 66
3 Rekapitulasi Seven Waste Relationship Responden 3 ............coovviiininicinns 67
4 Pengelompokkan Jenis Pertanyaan...........cccocecvniniiimnnnnnnnsnnissnssns 69
5 Rekapitulasi Waste Assessment Quistionnaire Responden 1 ..........cccceueneeene 70
6 Rekapitulasi Waste Assessment Quistionnaire Responden 2 .............cccceveneee 72
7 Rekapitulasi Waste Assessment Quistionnaire Responden 3 ...........cccevennes 74
8 Data Produksi Bulan Oktober-Desember 2017 .........ccccovvinneniniivnnenainnsinns 76
9 Data Jenis Cacat Bulan Oktober-Desember 2017 ........cocccovvnneieinaensiniannns 77
10 Jumlah Jenis CACAL.........corssreseenessersssasessassisassnssesssassasnesssassissssasassnsassassasessas 77
11 Kartu Stok Gudang Packing Bulan Desember 2017 (Satuan:Kotak).......... 78
12 Data profil Responden.............ocevunnrnninsnsniininnnnnniimssssmmiss, 79
13 Rekapitulasi Kuesioner Nordic Body Map ... 79
14 Jumlah Skor Keterkaitan antar Waste Responden 1 ... 81
15 Jumlah Skor Keterkaitan antar Waste Responden 2.........c.ooomveenisnninnnens. 82
16 Jumlah Skor Keterkaitan antar Waste Responden 3 ..........cccooinininninnicninis 83

17 Waste Relationship Matrix dari Responden 1 ... 84



Xiv

Tabel 4. 18 Waste Relationship Matrix dari Responden 2 ..............ccccccovunnininennnncnnenes 85
Tabel 4. 19 Waste Relationship Matrix dari Responden 3 .............cccccvuvcvreriennsnasennnne 85
Tabel 4. 20 Pengonversian Waste Matrix Value dari Responden I ..........c.ooovevrnnuneen. 86
Tabel 4. 21 Pengonversian Waste Matrix Value dari Responden 2...........cccoocveumnnnnnes 86
Tabel 4. 22 Pengonversian Waste Matrix Value dari Responden 3.........c.occovvvvereinnnncen 87
Tabel 4. 23 Hasil Waste Assessment Questionnaire dari Responden 1 .........c.cccccveennees 88
Tabel 4. 24 Hasil Waste Assessment Questionnaire dari Responden 2...........ccccoeeevnenee 89
Tabel 4. 25 Hasil Waste Assessment Questionnaire dari Responden 3 ..........cccccovvvnnenee 89
Tabel 4. 26 Hasil Rekapitulasi Waste Assessment Questionnaire dari 3 Responden..... 90
Tabel 4. 27 Persentase Critical to Quality (CTQ) ......cccouuvvvirimmrinnenrennsssessiscsninssncsaes 95
Tabel 4. 28 Persentase Rekapitulasi NBM ... 98
Tabel 4. 29 Perhitungan Peta Kendali U (U Chart) ..o 102
Tabel 4. 30 Perhitungan Kedua Peta Kendali U (U Chart).........cooovnniininnnnninanennn. 103
Tabel 4. 31 Pengukuran DPMO dan Nilai Sigma..........cccocvvmmmmmnscsisinininiinanne 104
Tabel 4. 32 Level dan Tingkat Resiko 3 AKtVItas ........cccceeveemimnnnissnnsninssinsnnens 109
Tabel 4. 33 Analisis Penyebab Terjadinya Waste Defect ............cccocouvviinnuninnennncnanes 110
Tabel 4. 34 Analisis Penyebab Terjadinya Waste Inventory ............cccoeeeciscnnniniinn 111
Tabel 4. 35 Analisis Penyebab Terjadinya Waste MOtiON ............ccouvuevuemmiiinsinnnennnes 112
Tabel 4. 36 Nilai Severity Waste Defect ............oceuuivinnenineiiisicsnsisisnsinnnassssssans 113
Tabel 4. 37 Nilai Occurence Waste Defect..............coocueievureriniiniiisininiiinsiininssins 114
Tabel 4. 38 Nilai Detection Waste Defect...............covueivversreniiressessssesissssssesnsaesesans 115
Tabel 4. 39 Perhitungan Nilai RPN Waste Defect ............cocomnureiivinircsisisisssicsnnsainns 115
Tabel 4. 40 Perbandingan Antar Kriteria Waste Defect..............ccceveeienereicnnnionisinans 116
Tabel 4. 41 Perhitungan Nilai Priority Weight Waste Defect...............coovvuruneeicusnnnns 117
Tabel 4. 42 Nilai Consistency Ratio Waste Defect ...............umueeninisssenisinsnicssssinnes 118
Tabel 4. 43 Perhitungan Nilai RPN FMEA AHP Waste Defect.............covviniiuniccncs 118
Tabel 4. 44 Perbandingan antara RPN FMEA dengan RPN AHP Waste Defect ......... 118
Tabel 4. 45 Nilai Severity Waste INVERIOTY ..........cecverevevericrnreeneniieinsssssssssssssssssssses 119
Tabel 4. 46 Nilai Occurence Waste INVERIOTY ............occccuviuminrceriiesisiisssisssssasssssssenens 120
Tabel 4. 47 Nilai Detection Waste INVERLOTY..............c.ocvreiminiisiisinississssnsssssssssssssssans 120
Tabel 4. 48 Perhitungan Nilai RPN Waste INVEntory .............uumveesesrsssasessssssssssens 121
Tabel 4. 49 Perbandingan Antar Kriteria Waste Inventory................ccooevvevenniiisinicnnns 122
Tabel 4. 50 Perhitungan Nilai Priority Weight Waste Inventory ...............oueveveenuens 122
Tabel 4. 51 Nilai Consistency Ratio Waste INVEntory .............ccocvuveereveresssesessiesssarassns 123
Tabel 4. 52 Perhitungan Nilai RPN FMEA AHP Waste Inventory............c.ccooeennnes 124
Tabel 4. 53 Perbandingan antara RPN FMEA dengan RPN AHP Waste Inventory .... 124
Tabel 4. 54 Nilai Severity Waste MOtON ............ccccvevieiiiinseinieiniiisee s 125
Tabel 4. 55 Nilai Occurence Waste MOtION................ccovinniiierimisseninssssnnssssssssnes 126
Tabel 4. 56 Nilai Detection Waste MOtiON ...............cuvinicirerinninsnisnsssssssssssinns 126
Tabel 4. 57 Perhitungan Nilai RPN Waste MOtion ..............ccoocouieinininnniniinsnssissssssnen: 127
Tabel 4. 58 Perbandingan Antar Kriteria Waste Motion ...............ccovviiniincnininiinens 128
Tabel 4. 59 Perhitungan Nilai Priority Weight Waste Motion................uveiviiniinnn 128
Tabel 4. 60 Nilai Consistency Ratio Waste MOHON ................oovviniissmnminnsiianas 129
Tabel 4. 61 Perhitungan Nilai RPN FMEA AHP Waste Motion..............ccccoovviiinnnns 130
Tabel 4. 62 Perbandingan antara RPN FMEA dengan RPN AHP Waste Motion ........ 130
Tabel 4. 63 Usulan Perbaikan Waste Defect..............coumiiiiiinieiminimsiisnisns 131

Tabel 4. 64 Usulan Perbaikan Waste Inventory
Tabel 4. 65 Usulan Perbaikan Waste MOLION.............c..c.ccuvcuieiiiiirnisiiinissssssssssssinnes 133



XV

DAFTAR GAMBAR

Gambar 2. | Konsep Six 5igma MOOTOIA................oooeeeveeereereeresseseresseesssssessssesesoes oo, 17
Gambar 2. 2 Hubungan antar Waste ....................ccoowervveesmeoeeessseeesssesssssssssssssssesssn. 23
Gambar 2. 3 Perincian Bagian Tubuh Nordic Body Map............ooooeeoomeeeeeemerrroosoo. 31
Gambar 2. 4 REBA SCOFING ........oovvuervureeeesieesseeeseeeeesressesssssesesss e sssesees e e 36
Gambar 2. 5 Range Pergerakan PUNZEUNG ...................ovveeemeomrerromseeoeoseoeooeoooeoooo 37
Gambar 2. 6 Range Pergerakan Leher ...................occooveeeereoeeeoeeessseesseoeeeeeseeeoeeeeoeoose 38
Gambear 2. 7 Range Pergerakan KaKi...................coooeeeverevmesssssessseseessoessssssssessssessess 39
Gambar 2. 8 Range Pergerakan Lengan Atas................ooovcooeevoeeesreoesoeooeooressooeososoo, 39
Gambar 2. 9 Range Pergerakan Lengan Bawah ..............cooooovooeoooeovooeeeooeeoeoseooo, 40
Gambar 2. 10 Range Pergerakan Pergelangan TaORa ..cocvmenvasimamvnasig 41
Gambar 2. 11 Langkah-langkah Perhitungan Metode REBA ...........ooovoeveeeeoeoosorsonn, 44
Gambar 3. 1 Diagram Alur PEnelitian .................coo.vvevueveeroeeeressessesseesseesessssssessessseessns 56
Gambar 4. 1 Struktur Organisasi PT Lezax Nesia Jaya..........coooovvervveeeereeuessesemssssessss 64
Gambear 4. 2 Rekapitulasi Waste Assessment Questionnaire 3 Responden................... 91
Gambar 4. 3 Diagram SIPOC PT LezaX Nesia JAYa...........coveeevveeeeeeerreereeseressessesessenns 92
Gambar 4. 4 Diagram Pareto Critical to Quality (CTQ) ......cooeeveereeeerersrerersseseseseenns 96
Gambar 4. 5 Layout Gudang PT LNJ .........c.cccoeeurriiiucriiieieeeereesseeesssnesssmssesssnssesasssens 97
Gambar 4. 6 Jumlah Responden Kategori Tidak Sakit di Setiap Lokasi Keluhan......... 99
Gambar 4. 7 Jumlah Responden Kategori Cukup Sakit di Setiap Lokasi Keluhan...... 100
Gambar 4. 8 Jumlah Responden Kategori Sakit di Setiap Lokasi Keluhan ................. 100
Gambar 4. 9 Jumlah Responden Kategori Sangat Sakit di Setiap Lokasi Keluhan...... 101
Gambar 4. 10 Grafik Peta Kendali U (U CRAFE)........c.oooeveeeeeeeeeeeieeeeeeeeeeeeeeeeeessessns 102
Gambar 4. 11 Grafik Peta Kendali U (U Chart) Perhitungan Kedua........................... 103
Gambar 4. 12 Pemberian Sudut Operator pada Aktivitas Cutting..............cc.cccevererrrnnes 106
Gambar 4. 13 Perhitungan Analisis REBA CUtting ...........cccooevverevvevevereecereererreserasnns 106
Gambar 4. 14 Pemberian Sudut Operator pada Aktivitas PSP..........c..ccccccoeevvereenrnnn 107
Gambar 4. 15 Perhitungan Analisis REBA PSP...........cccuisiissuisussasssisasssissessassissossssss 107
Gambar 4. 16 Pemberian Sudut Operator pada Aktivitas Sewing ...............cccoevervrurunnne 108
Gambear 4. 17 Perhitungan Analisis REBA SeWing ............cccoverivevinienvenineeceeeieenenns 108
Gambar 4. 18 Fishbone Diagram Waste Defect ................ccceuvuvereeveeveereeivessssessesesses 110
Gambar 4. 19 Fishbone Diagram Waste INVERLOry ..............cceevuereereererseseseessssssssassens 111

Gambar 4. 20 Fishbone Diagram Waste MOtiON .............c.cccovvevereeveereecssinneinssassesarsens 112



