TABLE OF CONTENTS

APPROVAL SHEET .....ouiiieiinnenninsnecnninnennesnesssesnsssesssessssssessssssssssesssssssssssssassaes i

INTELLECTUAL PROPERTY STATEMENT FORM.......ccccceevueeruersrnecseecsnecsnnes ii

ABSTRACT iii

ACKNOWLEDGEMENT ......uuioviiinnuinrensinsaisssissasssssssnssssssesssssssssssssssssssssssssssssssssssas \
TABLE OF CONTENTS....ccoiininiinuinsensissnisssnssessssssisssssasssssssssssssssssssssassssssssssasssass 6
LIST OF FIGURES ....uuoouiiiintininsinseissnissenssisssissesssssssssssssssssssssssssssssssssssssssssssssss 10
LIST OF TABLES ....couuiuiinineininsissinsnissesssisssissesssssssssssssssssssssssssssssssssssssssssssssss 12
TERMINOLOGY .cueininruinrensainsunssessnssesssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 13
LIST OF ABBREVIATIONS ....ucioiiniinicrnnsinsnicssecssnssesssecsssssssssesssssssssssssssssassssssase 14
LIST OF APPENDICES .....ucouiininveinensuecsensnissesssecsssssesssecsssssesssessssssssssssssssssssssssase 15
CHAPTER I INTRODUCTION.....ucovinrersuinsunssensaesssesssssssssanssssssssssssssssssssasssssssssss 16
I.1 Background .........c.ooooiiiiee e e 16
[.2  Problem Identification ..........ccooiiiiiiiiiiiiiiiiee e 21
[.3° Research ODJECHIVE.......cciiiiieiiieciie ettt e 21
[.4  Research LImitations ........coeiuieriiiiiiiniiiiiieeieeie e 21
L5  Research Benefits .......cccoiiiiiiiiiiiiiiiiee e 21
.6 WIItINg SYSTEMALICS ...vveeeiiieeiiieeiieeeiee e e eiee e et e e e e s aeeessbeeesaveeesnseeeeneas 22
CHAPTER II LITERATURE REVIEW .....uiinnnicseissecssecssnsesssecsssssssssesseses 24
ILT  WarChouSe ....covueiiiiiiiiieece e 24
ILI.T  Warehouse Definition ..........ccceecuerienerieniinienienieneeiceesceie e 24
I1.1.2 Functions of Warehouse...........ccoceeieriireniiniiiieniceeseieeeseee e 24
I1.1.3 Types of WarechOouSe.........cccvieriieiieriieiieeitee et 25



I1.1.4 Operational Activities of Warehouse ..........cccceevveevieeciienieiiieiecieeeeee, 27

I1.1.5 Order Batching (Picking) ........cccccoeeviieiiiiniiiiieeiieieeeeee e 29
I1.1.6 Stock Keeping Units (SKUS) ...ccoiiiiiiiiieiieiieeieeieeeeee e 31
IL 1.7 SKUS AT@A ....eeiieiiieiiieieeteee sttt sttt ettt 31
I1.2 Replenishment POIICIES.......cccueeouiiriiiiieiieeiieeieee e 31
IL2.T ASSUMPLIONS ..ccuuviiiiiieiieiieeiieeeiieeesieeesteeessraeeseseeesseeeseeessseeesssesensseeessseeans 32
L. 2.3 INOTATIONS ..ttt et ettt et et e e e 32
I1.2.4 Stock Replenishment POIICIES .......cceeeeviieriieeiiecieeeeeee e 33
I1.2.5 Stock-Needs Rule (SNR) ........ccouueeeueeeeiieeiieeeeieeeeiee e e eiteesveeesveeesveeens 34
I12.6  Stockout (0-PiCKS).....ccooviiiiiiiiiiieeieecee et 34
I1.3 Inventory Management............coocuviieeriiiieeeeiiiiee e et evee e e e e e 34
IL4  KaAnDan....oooooiiiiiiieieeeeee et 37
[I.4.1  Kanban Definition........ccccoiiiiiiiiiiiiiiiieie e 37
I1.4.2 Kanban FUNCHON .....cocuiiiiiiiiie e 38
I1.4.3 Kanban ClassiflCation ..........ccccueeiueerieiiieeniiieie ettt 40
IL4.5 Kanban TyPes......ccccuieeiiieeiiieeiiieeeieeesieeesteeesveesiaeesseeesseeessseeesaseeensseeens 41
I1.4.6 €-Kanban .........cc.ooiiiiiiiiie e 42
I1.5 ANAlySis TOOIS ...uviieiiieeiiieciieece ettt e e e e e eeneas 43
IL.5.1 Check SREet....c...oiiiiiiiiiiee e e 43
TLS5.2 BAr Chart ..c..oouviiiieieeieciieieee ettt st 43
I1.6 Standard Time Calculation ..........ccccecevieririiiniinieneeeeeee e 44
CHAPTER III RESEARCH METHODOLOGY ....uuconieversrensuecsensncsaecsasssecssecsenes 45
L1 Conceptual Model .........oooiiiiiiiiieiieieeeeee e 45
III.2  Problem Solving SyStemMatiCS .........cceevuierieeiiienieeiieriie et 47



III.2.1 Introduction and Identification Phase .........ccccevvveveeeeeiieeiiieeeeeeeeeeee. 48

II1.2.2  Data Collecting Phase ...........cccooiieiiiniiiiieeiieeceee e 48
II1.2.3  Data Processing Phase............cccoooiieiiiiniiiiiiiiieieceee e 48
II1.2.4  Analysis and Conclusion Phase ...........cccocceeeviieniiiiiienieciieieceeeeee, 50
CHAPTER IV DATA COLLECTING AND PROCESSING.......cccceceerurruecsuecannes 51
| A B D T - 0] I 71511 YU 51
IV.1.1  ReSEarch ODJECE ...ccuviieiiiieiiieciieeeeee ettt e ens 51
IV.1.2  JOD DESCIIPLION ...eeeiiiieiiieeiiieciieeeiieeeitee et eieeeeaee e srae e sveeesareeennseeens 55
IV.1.3 Replenishment Process Time ........ccceeeviieiriieiiiieeieeciie e 57
IV.1.4 Demand .......c.oooiiiiiiiiiieee e e 57
IV.1.5 Product in The Bin ......cocooiiiiiiiiiiieee e 58
IV.1.6  Product and Bin Dimension ...........cceceevueeienienerienienieeieneesie e 58
IV.2 Storing & Order Picking Process ANalysis .......ccccecveevevieerciieenciieenieeeeiee e 59
IV.2.1 Calculating Product Quantity in Forward Area from Reserve Area..... 60
IV.3 Stock Level Identification .........ccoueiiieiiiiiieniiieieeeeeeeee e 61
IV.3.1 Stock and Demand CompariSOn ............ceccvveerieeerreeeieieesieeesreeesveeesveeens 61
IV.3.2 Stock in Forward Area and Demand Comparison...........ccceeevveeeveeennnennns 62
IV.4 0-Pick Problem Identification ............cooceeiiiiiiiiniiiiiieeeeeceee e 63
IV.5 Prioritizing Replenishment of Stock in Bin ..........cccoeveiieviiiinciiinieeeeen, 65
IV.5.1 Stock-Needs-RuUle.........cccoooiiiiiiiiiniiiieiicieeee e 65
IV.6 Determining Min & Max Stock Level .........cccoooviiiiiiiiiiciiiiiciieeeceeeeee, 68
IV.6.1  Lead TIME ..cc.eeviiiiiiiiiiiecieeie ettt s 68
IV.6.2 NOTMALILY TEST...cuviiiiieiiieiieeiie ettt 69
IV.6.2 Replenishment Point or Minimum Stock Level Determination................ 70



IV.6.5 Average and Maximum Stock Level Determination...........c.cccccevevenueennene 72

IV.6.5 Minimum, Average and Maximum Stock Level Determination.............. 73
IV.7 Triggering Replenishment System Design...........coceevuerienienienienienenieneens 74
IV.7.1 Number of Kanban Card Calculation ............ccceverenieninienienenieneeens 74
IV.7.2 Kanban Card DeSi@N.........c.ccccuieiiienieeiieiieie ettt 76
IV.7.3 Design Mechanism to Using the Kanban System ...........cccccecvveevieenenn. 77
IV.7.4 e-Kanban System DeSi@n........cccccevuvieriiieiiieeiiiecieeeee et eevee e 86
CHAPTER V ANALYSIS cucuuiiiiiisineisensuissnrsssnssesssisssssssssssssssssssssssssssssssssssssssssss 93
V.1 Proposed Suggestion ANAlYSIS ......ccccveeriiiieiiiiieiiie et 93
V.1.1 Replenishment PrioTity ......c.cccccieeiiieeiiieeiie et 93
V.1.2 e-Kanban SYSteM.......ccc.eeeriuiiiiiieeiiie ettt et ire et e e svee e e e 94
V.1.2.1 StOCK LVl ..ot 94

V. 1.2.2 APPLHICAtION.....oiiiiiiiiiiiiciie ettt e et e e e e tae e sbe e e esaeeesnbeeennseeens 95

V.2 Existing and Suggested Condition AnalysiS.......cccceceveeevieeeiieeriiieesiieesvee e 96
V.2.1 Stock Level Condition .........cccceeueeiieiiiiiniienieeeeee e 96
V.2.2 Number of 0-PiCKS .....cooiuiiiiiiiiiieeee e 103
V.2.2 Comparing Existing and Suggested System .........cccceeevveriveencieeencieeenen. 106
CHAPTER VI CONCLUSION AND SUGGESTION .....ccovcenicrurnrensessanssassancnns 108
VT CONCIUSION ...ttt ettt ettt e bt e s iee e 108
V.2 SUZEESTION ...eivvieiieeiieeiie ettt ettt ettt et e e be e taeesbe e beeeabeesaeenseenseesnseeseens 108
V.2.1 FOr the COMPANY......ccoviiiiiiiieiiiieiieciit ettt ettt eae et e aeeseens 108
V.2.2 For Further Research..........ccccccueriiiiniiiiiiiiiieeeeeeeeeeee 109
BIBLIOGRAPHY ...uucouiiuiiniiinsninsnnneicsnnssesssecsssssnsssessssssesssessssssssssssssssssssssssassssssss 110



