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ABSTRACT

Designing Production Planning and Control System by Applying Dispatching Rules:
A Case Study at A Packaging Manufacturer

By

Fransiskus Xaverius Dimas Adrian Brahmantyo
Ivan Kurniawan S.T., B.Eng, M.T., M.B.A, CASC, Advisor
Ir. Triarti Saraswati M.Eng, Co-Advisor

SWISS GERMAN UNIVERSITY

This research is conducted in a packaging manufacturer that is a customer-driven
company that provides both mass production and customized product. Currently, the
company is facing several problems regarding the amount of safety stock on hand, the
parts inventory, and the production planning itself which includes the production
scheduling. This research proposes a new design of the production planning system by
applying dispatching rules to help with the current problems faced by the company. The
redesigning of the production planning and control system includes the new production
strategy (pull system), implementing a new safety stock calculation, the use of
dispatching rules for the sequencing of the production schedule and the production
scheduling with the help of Gantt chart. A comparison will be created to compare the
current company’s condition with the new design of the production planning and
control system. The comparison consists of the safety stock calculation, parts inventory
on hand and the economic analysis. From the improvements, positive results are
obtained. Total final parts inventory and average daily parts inventory are reduced up
to 38% and 37% respectively. Safety stock sub product A, B, C and D reduced by 75%,
83%, 77% and 72% respectively. Total final parts inventory and safety stock holding
cost are reduced by 59% and 77% respectively.

Keywords: Production Planning and Control, Pull System, Dispatching Rules, Safety

Stock, Inventory, Packaging Manufacturer.

Fransiskus Xaverius Dimas Adrian Brahmantyo



DESIGNING PRODUCTION PLANNING AND CONTROL Page 4 of 277
SYSTEM BY APPLYING DISPATCHING RULES:
A CASE STUDY AT A PACKAGING MANUFACTURER

© Copyright 2023
by Fransiskus Xaverius Dimas Adrian Brahmantyo
All rights reserved

Fransiskus Xaverius Dimas Adrian Brahmantyo



DESIGNING PRODUCTION PLANNING AND CONTROL Page 5 of 277
SYSTEM BY APPLYING DISPATCHING RULES:
A CASE STUDY AT A PACKAGING MANUFACTURER

DEDICATION

| dedicate my thesis to Fransiskus Xaverius Dimas Adrian Brahmantyo and Mamed.

Fransiskus Xaverius Dimas Adrian Brahmantyo



DESIGNING PRODUCTION PLANNING AND CONTROL Page 6 of 277
SYSTEM BY APPLYING DISPATCHING RULES:
A CASE STUDY AT A PACKAGING MANUFACTURER

ACKNOWLEDGEMENTS

I would like to thank my lovely parents for their never-ending support physically,
mentally, and financially not only throughout this thesis phase but throughout the whole
8 semesters | had in Swiss German University. Thanks for helping me gain faith in

myself that | can go pass through this thesis.

To all my KPR friends; Stipen lawyer big brain small joni, Istifar gym freak, Bintang
bocil, Genzagioga, MY G rock paper Czar, Kresni the multitasker, Liski Saptali BLIS
warrior, Niclie forever stuck triangle, Ricat Parker kuli with big money, Ozzy dog eater
but have chicken pets, Ikra house very far, Juan smart guy captain PPI bigben, Budi
footballer dancer, Dhani pulsa pilot) LoL | made it boyS. No words can express my

feelings towards you guys. REAL from day 1. Thank you bros.

THANKS TO MY NONGPRO BUDDIES; Stipen lawyer, Yod bazooka lawyer, Istifar
gymlad & Richard Parker. Worth every penny | spent when its with you guys!

To my closest SGU buddies (Peni 3 nipis, Rachie 24/7 mad mad, Kat kit kat bobi,
Nadya white) thanks for the never-ending support you guys gave me and the 24/7
accompany for the last month of the thesis phase! I'm pretty sure without you guys I

wouldn’t make it this far. So yeaaa Thank you guys!!

MY ADVISORS! So lucky to have you both especially Ko Ivan! Thanks for the

guidance you gave me throughout this thesis.
My sisturrr for the additional support team hooray and brother for lending his laptop.

Last but not the least, me myself and I. | guess you are tougher than I thought, on to

more bigger things ahead buddy. See you on top.
And everyone that | cannot mention 1 by 1.

Muchas gracias aficion, esto es para vosotros SIUUUUUI!!!

Fransiskus Xaverius Dimas Adrian Brahmantyo



DESIGNING PRODUCTION PLANNING AND CONTROL Page 7 of 277
SYSTEM BY APPLYING DISPATCHING RULES:
A CASE STUDY AT A PACKAGING MANUFACTURER

TABLE OF CONTENTS
Page

Designing Production Planning and Control System by Applying Dispatching Rule: A

Case Study at A Packaging ManufaCtUrer ............ccoovveriieriieiene e 1
ABSTRACT ..ottt bbbttt ettt bbbt n et e 3
DEDICATION ..ottt bbbttt bbb bt 5
ACKNOWLEDGEMENTS ..ottt 6
CHAPTER 1 - INTRODUCTION ..ottt 14
1.1 BaCKGrOUNG.......coieiiieiecie ettt ettt e re e reenae e nre s 14
1.2 ReSearch ProbIEmMS ........cooiiiiiiec e 16
1.3 ReSearch ODJECLIVES ......cccuiiieiiee et 16
1.4 Significance Of STUAY ......ccoiieiieiecc e 16
1.5 ReSearch QUESTIONS ......ccoiiiieiieii ettt ne e nrees 17
1.6 Scope and LImMiItation........cccooeiieiiiiciiese e 17
CHAPTER 2 - LITERATURE REVIEW .....ociiiiiit et 18
2.1 Packaging INQUSEIY ......coooiiiiiiiiiiisce e 18
2.2 Product CUSEOMIZALION .......ccvueeieiieeieeiesieesie ettt see e steesee e sneaneennees 18
2.3 Production Planning and Control ..............ccceeviiieiicic s 18
2.4 Lean ProduCtion SYSTEM ........coiiiiiiiiiiiieiese et 19
2.5 JUSTIN=TIMIE ..ttt ettt e st et e eseesre e teeneeeseenneaneenreas 21
2.5 1 JIT IN PrOGUCTION ..ocviiiiiieiiecie sttt 22
2.6 FIOW SNOP ..o 24
2.7 ProduCtiON STratBgIES ......cveiverieierieriisiiee ettt 24
2.8 WOrK-IN-Progress (WIP)......cceoiiiieieee sttt 25
2.9 SChEAUIING ..o 26
2.9.1  DispatChing RUIES ......cooiiiiiiiiiiesiee e 27
2.9.2  Master Production Schedule (MPS) ... 28
2.10  DIMAIC ... a e 29
211 PreVIOUS STUTIES. ...c.veivieieieie ettt sre e enes 30
CHAPTER 3 — RESEARCH METHODOLOGY .....cccviiiiiiiiieienieniesie e, 36
3.1 ReSearCh FrameWOIK ........cueiiiieiieii ettt sae e nneas 36
L1 DMAIC ..t 37
312 DEIING. et 37

Fransiskus Xaverius Dimas Adrian Brahmantyo



DESIGNING PRODUCTION PLANNING AND CONTROL Page 8 of 277
SYSTEM BY APPLYING DISPATCHING RULES:
A CASE STUDY AT A PACKAGING MANUFACTURER

3.1.3  IMIBASUIE..... etttk ettt ettt b et e e bt et be e be e nne e beeanne s 37
314 ANAIYSE ..o a e aenre s 37
.10 IMIPIOVE i 38
T8 I T 0 11 o] ST UURTRSTPSRRPR 39
CHAPTER 4 — RESULTS AND DISCUSSIONS........ccoooiiiiiinieieniene e, 40
A1 DETING oot e s 40
4.1.1  Problem Definition .......cccooiiiiiiiiiiie e s 40
4.1.2  Determining ODJECHIVES ......icviiiieiecie e 40
4.1.3  Outlining Scope and Limitation...........cccccveveiiiiieie e 40
4.2 IMIBASUIE ...ttt ettt ekttt b et e e s bt e bt e s bt e et e e e be e e be e nnneebeennne s 41
421 ODBSEIVALION ....cviiiiieite ettt bbb 41
4.2.2  Data COECLION ....oveviii et 43
4221 Product Breakdown SEtIUCTUIE .........ccovvveieiieeiie e 43
4222 ProCeSSING THMES ....cvveiiiiieiteeie s e e ettt sre e ens 45
4.2.2.3 Part ProCeSS FIOW ........coiiiiiiiiicicee e 45
4224 Customer’s Purchase OTder ...........ccoovvvieeiiiiiiee e 46
I AN 0 1YL OSSR 48
4.3.1 Company’s Current Condition.........cccocueiiiiiiiiiiiiniiiie e 48
L 1101 0] (01U PTR PR OPRPPRP o1
441  Proposed ProducCtion Strategy .........ccoceeireririnienieiieiesiesie st 51
4.4.2  Safety Stock Calculation...........ccccceeieiiiiicic e 52
4.4.3  Implementing Dispatching RUIES...........ccoiiiiiiiiii e, 54
443.1 Assembling and Packing JODS..........cccooiiiiiiiiiii 54
4.4.3.2 Parts Production JODS ..o, 55
4433 Dispatched JODS........ccoiiiiiiiice e 61
4.4.4  Production SChedule ..........cocueiiiiiee e 82
4441 Capacity PlanNing .......ccoeoiiiiiic e 82
44472 MAChINE JODS......covieieee e 85
4443 GaNTE CHarT ..o et nrees 118
445  Comparison OF RESUILS.........ccviiiiiiiecie e 133
445.1 Parts INventory on Hand...........cccooeiiiiiiiiec e 133
4452 Safety Stock CalCulation...........coeveiiiiiiiie 155
4453 Economic Analysis on Holding CoSt..........ccccvviiiiiiie e 156
T 0 1 £ ] S SUSRSRPR 161
O R Yo Tol - 1 - £ [0 ] SRS 161

Fransiskus Xaverius Dimas Adrian Brahmantyo



DESIGNING PRODUCTION PLANNING AND CONTROL

Page 9 of 277

SYSTEM BY APPLYING DISPATCHING RULES:
A CASE STUDY AT A PACKAGING MANUFACTURER

45.2  Assessments of New PPC SYStEM ......cccooiiiiiiiiiiieeecese e 163
CHAPTER 5 — CONCLUSIONS AND RECCOMENDATIONS .........cccoovvivvieinnn 164
5.1 CONCIUSION ...ttt bbbt 164
5.2 ReCOMMENTALIONS ....ocvieiiiiieiieiesee ettt nee e 165
GLOSSARY et bbbt 167
APPENDICES ...ttt bbbt 168
Appendix A. Company’s Production Planning of Sub Product A ...................... 168
Appendix B. Company’s Production Planning of Sub Product B ...................... 168
Appendix C. Company’s Production Planning of Sub Product C ...................... 169
Appendix D. Company’s Production Planning of Sub Product D ...................... 170
Appendix E. Company’s Current Safety Stock Calculation...........cccoceevvereennee. 171
Appendix F. Production Time of Parts of Sub Product A............cceoveveiiennne. 171
Appendix G. Production Time of Parts of Sub Product B ............cccccoveieiiiinenn, 172
Appendix H. Production Time of Parts of Sub Product C ............cccccovevevvennnne. 172
Appendix I.  Production Time of Parts of Sub Product D............ccccovevieiieininenen, 172
Appendix J.  Assembling and Packing Time of Sub Products ............cc.ccecveienennen. 173
Appendix K. Parts Inventory Data of Sub Product A-D ......cccccevvevevieiienene, 173
Appendix L. Service Level and Safety Factor Table..........c.ccoooveieeieiciicnne 175
Appendix M. Assembling and Packing Jobs February ...........c.ccccoovnoviiiinicnnnnn. 177
Appendix N. Master Production Schedule............cocooviiiiiiiiiiiceeee 183
Appendix O. Working Hours Monday — Thursday ...........cccccevvveveiiieseenecieennn, 206
Appendix P. Working HOUrs Friday ..., 206
Appendix Q. Gantt Chart for Friday 27 JanUary ..........cccceeeveneneneneseeeeeses 207
Appendix R. Gantt Chart for Monday 30 January ..........cccceeeveeeveieeresieeseernenes 216
Appendix S. Gantt chart for Tuesday 31 JANUAIY .........ccereriiiienciiseeeeeee 226
Appendix T. Gantt Chart for Wednesday 1 February ...........ccccoovvvninivnnienenn 236
Appendix U. Gantt Chart for Thursday 2 February ..........cccccoceevviviiiciciieenen, 246
Appendix V. Gantt Chart for Friday 3 February ..........cocooviiiiiiiiiiiice 256
Appendix W.  Gantt Chart for Monday 6 February ...........ccccoevvniriinincnnnn 265
REFERENCES ...ttt sttt 275

Fransiskus Xaverius Dimas Adrian Brahmantyo



DESIGNING PRODUCTION PLANNING AND CONTROL Page 10 of 277
SYSTEM BY APPLYING DISPATCHING RULES:
A CASE STUDY AT A PACKAGING MANUFACTURER

LIST OF FIGURES

Figures Page
Figure 1. Lean Production SYSIEIM ..........ccceiveiiiiieiiese et 21
Figure 2. Principles and Philosophies of JIT ..o 22
Figure 3. lllustration of Production Volume and Variety of The Three Production

S AEEGIES ..ttt bbbttt bRttt 25
FIGUIE 4. DIMAIIC ...ttt sttt re e te et e naenne e 29
Figure 5. Flow of Research Using DMAIC ..........ccoooviieiie i 36
Figure 6. PropoSsed PPC SYSIEIM ........cciiiiiiiiiieiesie s 39
Figure 7. Production FIOOr LAYOUL.........cccciiiiiiiiiiiiiiiesieee e 42
FIGUIE 8. PBS OF A .ot are e 43
FIQUIE 9. PBS OF B ..ottt 44
FIQUIE 10. PBS OF C ..o 44
FIQUIE 11. PBS OF D .o 44
Figure 12. Company's Current Production FIOW ...........ccccceviviviiiiieeic e, 48
Figure 13. Gantt Chart for 26 JANUAY .........c.ccceeiieieiieiece e 122
Figure 14. Gantt Chart for 26 January (Continuation)...........ccccceeevenenenesiniieienen, 123
Figure 15. Gantt Chart for 26 January (Continuation)..........ccccceeevenenenesieiieienen, 124
Figure 16. Gantt Chart for 26 January (Continuation)...........ccccceevevieeieeiecie v 125
Figure 17. Gantt Chart for 26 January (Continuation)...........ccccceeveviieieeieciee e 126
Figure 18. Gantt Chart for 26 January (Continuation)..........cccoceeerenenenesiniieienen, 127
Figure 19. Gantt Chart for 26 January (Continuation)..........cccoceeerenenineninieieen, 128
Figure 20. Gantt Chart for 26 January (Continuation)...........ccccceeveiieeieevieciie v 129
Figure 21. Gantt Chart for 26 January (Continuation)..........ccccceveviveniieiieeiie e 130
Figure 22. Gantt Chart for 26 January (Continuation)..........ccccceeevereninesiieieieenen, 131
Figure 23. Gantt Chart for 26 January (Continuation)..........cccccevereneneneninienienen, 132

Fransiskus Xaverius Dimas Adrian Brahmantyo



DESIGNING PRODUCTION PLANNING AND CONTROL Page 11 of 277
SYSTEM BY APPLYING DISPATCHING RULES:
A CASE STUDY AT A PACKAGING MANUFACTURER

LIST OF TABLES
Table Page
Table 1. Previous STUGIES.........coiiiiiiiiieieieieese et 30
Table 2. Customer's Purchase Order FErbruary ..........ccocovvveveiieiveie e 46
Table 3. Company’s Production Planning from 1 February to 4 February ................. 49
Table 4. Current Part’s Production Calculation ...........cceevveeiiieeiiiee e 50
Table 5. Safety Stock of SUD ProducCt A ..........ooveiieie e 52
Table 6. Safety Stock of SUb Product B.............cccveiiiiiiiiecc e 52
Table 7. Safety Stock of Sub Product C...........cooiiiiiiiiiiee e 53
Table 8. Safety Stock of SUD Product D ..o 53
Table 9. Assembling and Packing Jobs for 1 February ...........cccoovevviieieeiecicveesiene, 54
Table 10. Master Production Schedule of delivery date on 1 February....................... 59
Table 11. Ranking of Process Time Based Dispatching Rules.............ccocooiiiienenenn, 61
Table 12. Sequenced Assembling and Packing JODS ..., 62
Table 13. Sequenced Parts Production JODS ............ccccoviiiiiiic i 68
Table 14. Capacity Planning for FEDIUary ...........ccoovevieie i 83
Table 15. Machine 1 JODS and TasKS ........cccverriiriieeiieseee e 85
Table 16. Machine 2 JODS and TasKS ........cccveruriiriieeiieseee e 94
Table 17. Machine 3 JODS and TaskS ........cccceieriiiiiiieieieee e 102
Table 18. Machine 4 JObS and Tasks ........cccccereiiiiiiiiiieeeee e 111
Table 19. Machine 5 JobS and TasKsS ........ccceiviieiiieiieie e 116
Table 20. Legends for Gantt Chart...........cocooeiiiiiiiiiiece e 118
Table 21. Current Parts Production Calculation of Sub Product A ...........ccccovevvennee. 133
Table 22. Current Parts Production Calculation of Sub Product B.............cccccceee. 134
Table 23. Current Parts Production Calculation of Sub Product C.............cccceevennee. 134
Table 24. Current Parts Production Calculation of Sub Product D ............cccceevenene. 134
Table 25. Current Daily Parts Inventory of Sub Product A.........cccoooviiiviiieiiecn, 135
Table 26.Current Daily Parts Inventory of Sub Product B ...........c.cccoeviviiieiiecnnn, 139
Table 27. Current Daily Parts Inventory of Sub Product C ............ccccoovvvniiiniennnn 143
Table 28. Daily Parts Inventory for Sub Product D..........ccceoeveieneiienininicee 147

Fransiskus Xaverius Dimas Adrian Brahmantyo



DESIGNING PRODUCTION PLANNING AND CONTROL Page 12 of 277
SYSTEM BY APPLYING DISPATCHING RULES:
A CASE STUDY AT A PACKAGING MANUFACTURER

Table 29. Total Parts Inventory on Hand Daily and Average Daily Parts Inventory

(2123 0] () ISP 152
Table 30. Total Parts Inventory on Hand Daily and Average Daily Parts Inventory

(AN (] OSSR 154
Table 31. Difference in Amount of Parts INVENtOries.........ccccovvvriveienieneene e 155
Table 32. Reduced Safety StOCK AMOUNT..........ccoiviiiiiiieiiereee e 156
Table 33 Mass of Parts and Sub Products............cccooiiiiiiniineienc e 157
Table 34. Mass of Raw Material and COSt..........cccovviiiriniinieie e 158
Table 35. Carrying Cost of Parts and Sub Products..........cccccevvviiiiineiieiienc e, 158
Table 36. Total Final Parts Inventory Holding Cost Before and After.............c....... 159
Table 37. Total Final Inventory Holding Cost Before and After Difference............. 160
Table 38. Total Safety Stock Holding Cost Before and After ...........cccevevveivinenen, 161
Table 39. Safety Stock holding Cost Before and After Difference ............cccccvevenee. 161

Fransiskus Xaverius Dimas Adrian Brahmantyo



DESIGNING PRODUCTION PLANNING AND CONTROL

Page 13 of 277

SYSTEM BY APPLYING DISPATCHING RULES:

A CASE STUDY

AT APACKAGING MANUFACTURER

LIST OF EQUATIONS

Equation 1. Current Safety Stock CalCulation ............cccccovvevinieiiiniinie e, 48
Equation 2. Safety StoCK FOrmula ...........cccoovoviiiiiieie e 52
Equation 3. Due Date of Assembling and Packing..........ccccooveveieeiiiin i, 55
Equation 4. Start of Assebling and Packing............ccocviiiiiiiiencieeeeeee 55
Equation 5. Production DUE Date ...........cccoueiiiiiiiieiiiisieeeeee e 55
Equation 6. Required in TErMS iN PIECES .......coiveiiiiieie et 56
Equation 7. INVentory DefiCit..........ccoveiiiiiiieie e 57
Equation 8. Frequency of ProducCtion ............cccooiiiiiiinieieeese e 57
Equation 9. Production QUANTITY .........ccueieieieieriesiesieseseee e 57
Equation 10. Final Inventory of Parts ..o 57
Equation 11. Total Processing TIME .......cccoiveiieiieiieii et 57
Equation 12. Total Time ReQUITEM.........ccooiiiiiiiiieiireee e 58
Equation 13. Average Capacity Planning ..........ccccoceviiiiiniiiiiene e 82
Equation 14. Daily Capacity PIanning...........ccccoceiieiiiiie i 83
Equation 15. Amount of Sets produced ...........cccccveieiieiieiie i 135
Equation 16. Total Final Inventoryof All Sub Products ............ccccooceriniiiiiiicienn, 152
Equation 17. Average Daily INVENTOTY ........cccoooiiiiiiiiiniieee e, 152
Equation 18. Percentage Difference........ccooeiveiiciciiccecc e 155
Equation 19. Percentage REAUCET...........cccecveiieiiiiicceece e 156
Equation 20. Parts Inventory Holding CoSt..........cccoviriiiniiiiiee e, 157
Equation 21. Safety Stock HOIdING COSt ........cceiiiiiiiiiieicec e, 157
Equation 22. Cost of Material per Gram............ccceoveiieiiiie i 158
Equation 23. Carrying COSt.........coiiiiieeie e 158
Equation 24. Total Final Parts Inventory Holding CoSt ..........cccooevviiiiiieiiiiiieen, 160
Equation 25. Difference CalCulation..............cccooiiiiiiininiiicee e, 160
Equation 26. Percentage DifferenCe..........covevviiiiiii i 160
Equation 27. Total Safety Stock HOIdING COSt..........ccoveiieiiiieiiececcc e 161

Fransiskus Xaverius Dimas Adrian Brahmantyo



