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ABSTRACT

INCREASE PARTS AVAILABILITY SCANIA PRODUCT THROUGH
PREVENTIVE MAINTENANCE IN LEADING INDONESIAN HEAVY
EQUIPMENT COMPANIES CASE SITE SUPPORT KUTAI BARAT

By

Anggi Febrianto
Dr. Tanika D Sofianti, S.T., M.T, Advisor
Dr. Ir. Gembong Baskoro, M.Sc., Co-Advisor

SWISS GERMAN UNIVERSITY

One of the processes to minimize down time unit is the availability of good spare parts.
In this study, we will discuss how the process of developing inventory management
procedures in order to get the availability of spare parts is quite good. in this study, the
desired goal is the result of the researcher at 90%. The DMAIC method is used in this
study to improve the existing processes in the reordering point. Periodic review with
demand fluctuations, vendors holding stock, and inspection programs is an
implementation carried out in the inventory process in order to get the availability of
slow-moving spare parts, fast-moving spare parts and spare parts that are monitored for
damage. The results obtained are reorder quantity using Inspection which contributes
13% and for casting using holding stock vendors based on customer brainstorming
contributed 38% while the forgetfulness made by distributor with the periodic review
modeling system contributed 43% the prediction accuracy in January was 94% this
support is greater than 2021, which is 88%, so there is an increase of 6% and a reduction
in the delay time for repairs from 2021, the average order delay is 5.5 days to an order
delay of 3.9 days.

Keywords: Availability spare parts, Inventory Management, Preventive Maintenance,

Scania Product, DMAIC, Lean six sigma, Periodic Review Inventory.

Anggi Febrianto



IMPLEMENTING PERIODIC REVIEW-VARIABLE ORDER QUANTITY Page 4 of 72
SYSTEM IN INVENTORY MANAGEMENT: A CASE STUDY HEAVY
EQUIPMENT COMPANIES, KUTAI BARAT

© Copyright 2022
by Anggi Febrianto
All rights reserved

Anggi Febrianto



IMPLEMENTING PERIODIC REVIEW-VARIABLE ORDER QUANTITY Page 5 of 72
SYSTEM IN INVENTORY MANAGEMENT: A CASE STUDY HEAVY
EQUIPMENT COMPANIES, KUTAI BARAT

DEDICATION

| dedicate this work to my parents, my wife, and my children.

Also to management PT United Tractors Thk

Anggi Febrianto



IMPLEMENTING PERIODIC REVIEW-VARIABLE ORDER QUANTITY Page 6 of 72
SYSTEM IN INVENTORY MANAGEMENT: A CASE STUDY HEAVY
EQUIPMENT COMPANIES, KUTAI BARAT

ACKNOWLEDGEMENTS

| would like to thank Dr. Tanika D Sofianti ST. MT. and Dr. Ir. Gembong Baskoro
M.Sc for the support and direction given so that | can complete this thesis well. also to
my family, thank you for the passion and prayers that always accompany the steps to
complete the study master program. | thank my friends who have supported me at the
Muaralawa site and I thank the management of PT United Tractors Tbk who have given

me the opportunity to take a master's degree at Swiss German University.

Anggi Febrianto



IMPLEMENTING PERIODIC REVIEW-VARIABLE ORDER QUANTITY Page 7 of 72
SYSTEM IN INVENTORY MANAGEMENT: A CASE STUDY HEAVY
EQUIPMENT COMPANIES, KUTAI BARAT

TABLE OF CONTENTS

Page

STATEMENT BY THE AUTHOR ..ot 2
ABSTRACT .ttt ettt ettt ettt reereene et es 3
DEDICATION. ...ttt bbbttt bbb ne e e 5
ACKNOWLEDGEMENTS ..ottt 6
TABLE OF CONTENTS ...ttt 7
LIST OF FIGURES ...ttt 10
LIST OF TABLES ...ttt 11
CHAPTER 1 - INTRODUCTION . .....coiiiiieieiesece et 12
1.1 BaCKOrOUNG ......ccveeieieiccieccie ettt re et sne s 12

1.2 ReSearch ProbIEMS .........coiviieiiece et 14

1.3 RESEArC ODJECHIVES .....cueiiviiieciec ettt nae s 14

1.4 SignificanCe OF STUAY ........ocveiiiiiiiieiee s 14

1.5 RESEArCh QUESTIONS .....eciuvieiiiiiie ettt ettt et ebe et be e eree s 14

1.6 EXPECted OULCOIME ...ttt 14

1.7 Scope and LimiItation ...........cccivveieiiiiiicie e 14
CHAPTER 2 - LITERATURE REVIEW.......cccoiit e 15
2.1 InVeNntory ManagemeNTt .........ccoiuieiiieeiiie i 15

2.2 Economic Order QUANTITY .........ccoivriiereiinieiiseseeee s 17

2.3 MaiNtENANCE SIrALEQY .. .ccvieivie it re e 20

2.4 ViSUAI INSPECTION ..ottt 20

2.5 DMAIC MethodolOgy .......coiueiiiiiiieciic et 21

2.7 MOSt Felated TOPIC ....oveviiiiiieieeee e 26
CHAPTER 3 - RESEARCH METHODS .......ccociitiiiiieeeee s 30
I T0 I I TSRS 31

Anggi Febrianto



IMPLEMENTING PERIODIC REVIEW-VARIABLE ORDER QUANTITY Page 8 of 72
SYSTEM IN INVENTORY MANAGEMENT: A CASE STUDY HEAVY
EQUIPMENT COMPANIES, KUTAI BARAT

3.1.1 Problem 1dentifiCation ..........cccocvieriiineiisiseeeee e 31
3.1.2 LItErature REVIBW......ccveiiieiieiiieie ettt 31
L2 IMIBASUIE ...ttt n e 31
3.2.1 Data COHECHION ..ottt 31
3.2.2 PrOCESSEU DALA ......cviviiiieiiiiieieie ettt bbb 32
BB ANAIYZE ..o 32
3.3.1 RESEAICH DESIGN....ccuviiiieiiciesieee ettt 32
3.3.2 Sequence of Implementation............cocoiiiiiiiiicice e 32
e IMPIOVE ittt e b e b et b e e nbe e nnes 33
I Ot 8T 1= - TSRS 33
3.4.2 IMPIEMENLALION ..o e 33
35 CONLIOL .. e 33
3.5.1 REVIEW PIOJECL .....viiieeciieie ettt ettt te s 33
K TR T 0o 4 Tod 11551 o] [T 33
CHAPTER 4 — RESULTS AND DISCUSSIONS ......cccoviiiiiieieeseseeee e 34
A0 DEIING .ottt reere e 34
4.1.1 ROOt CAUSE @NAIYSIS ....cveeuviirieiiieiie ettt 34
4.1.2 Alternative solution analysis use SWIH ..........ccccooiiiiiniieninieniceee 35
4.2 IMIBASUIE ...ttt ettt ettt b et b e st e be e e e e e nneeanneennee s 36
i R B - W ot ] | [=Tod £ T o TSP 37
4.2.2 Processing data (measure lean SiX Sigma).........cccceevereerieseeseesieeeeseennean, 39
A3 ANAIYZE ..o e 41
4.3.1 CUrrent CONAITION ......oveiiiiiiieiieieie e e 41
4.3.2 DeSIgN IMPIOVEMENT....cuiiiiiiiiiieiieieie ettt 44
O [ 010 (01 PR OUPR PP 45
4.4 1 First IMPrOVEMENT .....c.oiiiiiiiiieieieie et 45
4.4.2 Second IMPrOVEMENT ........ccveiieiieee ettt 46
4.4.3 Third iIMPrOVEMENT ......ccoiiiiiieieiee e 51
4.4.4 FOUrth IMPrOVEMENT........oiiiieiie ettt 52
T O] 11 o SRS 56
4.5.1 Review result improvemMeNt ...........cooveiieiie i 56
4.5.2 Sustainability Of IMProvVEMENT........cccooiiiiiiiiiie e 57
4.6 ANalysis and DISCUSSION .........eciuieiieiiiee e eiiee e siee e sree e see e 58

Anggi Febrianto



IMPLEMENTING PERIODIC REVIEW-VARIABLE ORDER QUANTITY Page 9 of 72
SYSTEM IN INVENTORY MANAGEMENT: A CASE STUDY HEAVY
EQUIPMENT COMPANIES, KUTAI BARAT

4.6.1 Gap analysis (availability achievement) ...........cccccoveiieiiiiie i, 58
4.6.2 Gap analysis (Delivery time achievement) .........ccccceoereniineninisee 58
4.6.3 Lean SiX SIgma analYSIS ......c.covvevieiieiieie e cee e 60
4.6.4 Contribution @NalYSIS .........ccooiieiiiiiee e 60
4.6.5 INterseCtion @NAlYSIS.......ccvivueiieiiieieseeie e 61
4.6.6 Unpredictable spare parts analysiS..........ccocvvriiiiiiieieneseseeseseeeeeee 62
CHAPTER 5 - CONCLUSIONS AND RECOMMENDATIONS .........ccocvvennnn, 63
5.1 CONCIUSIONS ......ciiiiiiiiie ittt enes 63
5.2 RECOMMENUALIONS .......iiviiiiiiiiieieie ettt bbb 63
REFERENCGCE .......co oottt e e e e e e et e e e s e e annes 64

Anggi Febrianto



IMPLEMENTING PERIODIC REVIEW-VARIABLE ORDER QUANTITY Page 10 of 72
SYSTEM IN INVENTORY MANAGEMENT: A CASE STUDY HEAVY
EQUIPMENT COMPANIES, KUTAI BARAT

LIST OF FIGURES

Figures Page
Figure 1.1 Achievement Availability in 2021..........c.ccooiiiiiiiiii e 13
Figure 2.1 Economic Order QUAaNTITY..........ccevveiieiieie e 17
Figure 2.2 INVENTOrY CONIOL ........coeiiieiece et 18
Figure 2.3 ProCess re0rder POINT ........ccueviierienieriesiesiesie e 19
Figure 2.4 Maintenance StratEQY .........ccueuerierierierieiie s 20
Figure 2.5 Application of visual INSPECLION ..........ccceeiviieiieiecc e, 20
Figure 2.6 DMAIC MethodolOgy .......cceoveiiiiiiiiieceese e 21
Figure 4.1 IShiKawa dIagram..........cooiiiiiiiieee e 35
Figure 4.2 Achievement availability spare parts in 2021.........cccccoviiiiiieninieiciennn, 38
Figure 4.3 Delivery time spare parts in 2021.........cccccvveveiieieeie e 39
Figure 4.4 Flow process Order SPare PartS ..........cccoveeieeirereereereeseesesieesseesseseesseesseens 42
Figure 4.5 Development sheet guidance INSPECLION ..........ccevvereieiiniienesiseeeeee 46
Figure 4.6 Flow process information inspection customer to distributor .................... 46
Figure 4.7 Inspection form using google form ..., 48
Figure 4.8 Socialization program iNSPECLION ..........c.ccviiieiieiieie e 48
Figure 4.9 Download data from google fOrm ... 49
Figure 4.10 Report INSPECTION. ........uiiiiiiiieiee e 50
Figure 4.11 Report agreement vendor held StoCK ............ccoooveveiicceiieccceee e, 51
Figure 4.12 Quadran equation safety StOCK...........ccceivviieiieiieie e, 53
Figure 4.13 Achievement availability in 2022...........ccccooiiiiiiiiii s 56
Figure 4.14 Delivery time iN 2021 ........oooviiiiiiieie e 58
Figure 4.15 Delivery time inN 2022.........c.ooiiiie et 59
Figure 4.16 Contribution of program to availability achievement (data january) ....... 60
Figure 4.17 INterseCtion PrograM......c..cccieierierieniesiesesiesee e ee e 61

Anggi Febrianto



IMPLEMENTING PERIODIC REVIEW-VARIABLE ORDER QUANTITY Page 11 of 72
SYSTEM IN INVENTORY MANAGEMENT: A CASE STUDY HEAVY
EQUIPMENT COMPANIES, KUTAI BARAT

LIST OF TABLES
Table Page
Table 2.1 The term used to describe demand ...........ccccoooeieiiiiicn e, 16
Table 2.2 Journal related With tOPIC........ccccviiieiieiiee e 26
Table 4.1 Forum group discussion alternative solution SW1H ..........c.cccccccovvvevvenenne. 35
Table 4.2 Item order spare parts iN 2021 ........ccoceiiiiiinienieieeese e 37
Table 4.3 Calculation yield of six sigma level(Morgan et al., 2012).............cccceureneee. 40
Table 4.4 Calculation data order quantity based on constant and variable demand ....43
Table 4.5 Design implementation ...........ccccoveieiiiii e 44
Table 4.6 comparison continuous review and periodic reVIeW...........c.ccocvvereevenennen, 52
Table 4.7 SEIVICE IBVEL.......ooeee e s 54
Table 4.8 Calculation of reorder quantity using periodicC reView ...........ccccceeevevvvenenne. 55
Table 4.9 Result available quantity in 2022.............cccooviiiiie i 56
Table 4.10 Availability achievement ..o, 58
Table 4.11 Delivery time aChieVemMENt ..ot 59
Table 4.12 Lean six sigma aChieVement ...........cccccveveiieie e 60
Table 4.13 Spare parts unpredictable in January 2022 ............cccoceveiieieeve e 62

Anggi Febrianto



IMPLEMENTING PERIODIC REVIEW-VARIABLE ORDER QUANTITY Page 12 of 72
SYSTEM IN INVENTORY MANAGEMENT: A CASE STUDY HEAVY
EQUIPMENT COMPANIES, KUTAI BARAT

CHAPTER 1 - INTRODUCTION

1.1 Background

In supporting national development, the industrial sector is one sector that plays a
significant role. One of the most superior industrial sectors today is the coal mining
industry. Coal mining is able to create jobs and build the economy and is able to
increase state revenues such as foreign exchange earnings through exports and support
electrification and national energy security. However, the coal industry is very
vulnerable to volatility in commodity prices and global economic developments, so the

mining industry is highly dependent on the global trade situation.

Many coal mining companies in Indonesia support the increase in the coal trade. Every
company must have good performance to achieve production. To achieve production,
every company wants equipment that works optimally to the capabilities of the
equipment. However, the performance of the equipment will decrease with increasing
age of use. To restore the performance of the equipment in optimal conditions,
maintenance activities need to be carried out. Maintenance activities need to be
managed to get good maintenance results. However, there are several obstacles in
managing maintenance activities, one of which is the limited availability of spare parts

by dealers.

Availability parts especially Scania parts are more important for the support availability
unit. It makes all customers focus on available parts. As in Figure 2, the achievement
of Scania product spare parts availability in 2021 with an average of only 88%, indicates
that the available spare parts are not sufficient to back up customers in the West Kutai

area.
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