TABLE OF CONTENTS

GOV E R L 1
AUTHENTICITY STATEMENT .....cooiiiiiiiiieiieee sttt st st sr e e i
THESIS PROPOSAL OF SUPERVISOR ........ooiiiiiiiiiceestese e iii
THESIS APPROVAL OF EXAMINATION COMMITTEE ......cccccooiiiiiiiiiinecnececen iv
DEDICATION. ...ttt ettt ettt e s e s ate st e st e ea b e e sbeesbeesatesabesateeabeesbeeeneenneanaes v
IMIOTTIO ...ttt ettt ettt e s b e st ee s sabe e s bt e e aabeesaseeesaeeesseeeaseeessseeeaneeannneas Vi
PREFACE.......oi ettt st st sttt et e s bt e st e s b e s bt e bt e b e e sreesanesaneas vii
ABSTRACT ...t st s e sttt et e e st e s bt e saeesaeesateeabeesneenneenns iX
TABLE OF CONTENTS ... oottt ettt st st st e bt e st e st st e st e enteeneeenaeas X
LIST OF TABLES ...ttt st sttt e b e sbe e st e s abe st beeneeas Xii
LIST OF FIGURES ...ttt ettt sttt et st st st et e b e sbe e st e sanas xiii
CHAPTER ...ttt sttt e s h e st e st sttt et e sreesatesatenaneenne 1
1.1, BacCK@rOUN........coocviiiiiiiiiiiii ettt ettt sbaeesabaesbbeesate s 1
1.2.  Problem FOormulation..............coccoooiiiiiiiiiiii e e 4
1.3.  Research ODbjJectives..........ccccooiiiiiiiiiiiiiieeecee e 4
1.4.  Significant of Research ................ccoccooiiii e 4
1.5. Limitation of Research .............cccoooiiiiiiiiiii e 5
1.6. Organization of ThesiS............ccoceviiiiiiiiiiiiii s 5
CHAPTER IL.....oi ettt ettt sttt et e he e st sa e s ae e eat e et e e s be e saeesaeesateeaneenne 6
2.1, INAUCHIVE STUAY .....oooviiiiiiii e e 6
2.2, Deductive STUAY......cccoeiiiiiiiieiie et s s e e e sare s 10
2.2.1 Maintenance SCheduling.............cccooveiviiiiiiiiiniii e 10
2.2.2 Genetic AIGOTithIm ...........ccooooiiiiiiiiiii e 12
2.23 Genetic Algorithm for Optimization of Maintenance Scheduling................ 14
224 Asset Management .............coouiiiiiiieniineeeecee e e 14
2.2.5 Engineering Asset Management ..............ccceevvveenieeniiennieenieesnieeesseeesneeesinens 17
CHAPTER L ..ottt ettt sttt ettt sttt sre e e e e e beebeenee 18
3.1, Research SubJect ..ot 18
3.2.  Problem Identification...............coceiiiiiiiiiiii e 18
3.3, Research FIowchart ... e 18
3.4. Data Collection Method...............cooeeiiiiiiiiiiiieeeee e 20



3.5. Data Processing and Analysis ............ccccooniiniiniiiiiiii e 20

3.6, ReSult ANAlySis ......ccoooiiiiiiiiiiii e 22
3.7. Conclusion and Recommendation ................cccccoueriiniiiiieniinienicne e 23
CHAPTER IV ...ttt ettt sttt et ettt et me e esee e be e beeneens 24
4.1 Data ColleCtion ...........cooceeiiiiiiiiiiieeeee et 24
4.1.1 Company’s Maintenance Strategy.............ccocceeverviriiniiniecienee e 24
4.1.2 Initial Maintenance Scheduling ...............c.ccociiiiiiinine, 25
4.1.3 Cost of Manpower for Maintenance..............cccoveverrieirieeinieeeniieessieeesieeessveeens 27

4.2 Data ProcCesSINE .........cccooviiiiiiiiiiiiiciee ettt ettt be s s te e s e e s sneesaeeeneas 27
4.2.1 Genetic AIGOrithm ... 27
4.2.2 Fitness Value...........coooiiiiiiii e e 28
4.2.3 Maintenance Scheduling Suggestion ................cc.ccooeriiiiininiciie 29
CHAPTER YV ottt st st st et e sr e e s bt e st e s st sme e eseeeeeenbeenneens 33
5.1 Define the Number of Generation ..............c.ccoceeiiiiiiiiiiniiciceccee e 33
5.2 Maintenance Scheduling Suggestion by Genetic Algorithm ................................ 33
5.3 Comparison Penalty of Initial and Suggestion Scheduling ..........................o..c.. 35
54 Implementation of Suggestion Maintenance Scheduling................ccccceevvievrnennnn. 37
5.5 Maintenance Scheduling SeqUenCe.............cccceeviiiiriiiniienniie e 38
CHAPTER V..ot ettt sttt ettt ettt me e esee e be e beenneens 40
0.1, COMCIUSION.......coiiiiiiiie ettt et s e s b s b e e sareesnreesnreas 40
6.2. RecOMMENAAtION.........cc.coiiiiiiiiiiiieeeee et e e s e e neeas 40
REFERENCE ..ottt sttt et b b e s s e s bbb e nneesrees 42
APPENDIX ...ttt ettt ettt sh e et e bt e b e bt sh et s e e st s b b e e esreesaees 44

Xi



LIST OF TABLES

Table 3. 1 Penalty Formula 22
Table 4. 1 Initial Maintenance Scheduling ...........ccccoeviieiieriiieiieniieee e 25
Table 4. 2 COSt MANDOWET .......cccciieiiiieeiiieeiieeesiieeeeeeesteeesaeeessseeesssaeessseeessseeesseessseens 27
Table 4. 3 Initial ChIOMOSOIME ......coitiiiiiiiieiieeie ettt 28
Table 4. 4 Maintenance scheduling sSUgEestion ..............cccueeviierieeriienieeriienie e 29
Table 4. 5 Cost estimation with suggestion schedule .............cccooviiiiieniiiiiinieciies 31
Table 5. 1 Initial Scheduling Penalty Score ...........coooviiiiiiiiiiiii e 34
Table 5.2 Penalty COmMPATISON .. ...ouuteitttett ettt e e ee e et e e e e eneeaaeenaeans 35
Table 5. 3 Allocation of work every month ... 36

Xii



LIST OF FIGURES

Figure 2. 1 Genetic algorithm process flowchart

______________________________________________________________ 13
Figure 2.2 Asset Life Cycle......... oo e, 15
Figure 3. 1 Research Flowchart 19
Figure 4. 1 History of fitness value............ 25

Xiii



