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ABSTRACT

Digital Operation and Maintenance Manual Make It Easier for Customers Operation and
Maintenance Manual Machine PC135F-10MO: Study Case PT ABC At North Sumatera

By

Dedi Hamdani
Assoc. Prof. Dr. Ir. Gembong Baskoro, M.Sc., IPU, Advisor
Dr. Ir. Andi Idhil, Co-Advisor

SWISS GERMAN UNIVERSITY

This study aims to easy for maintenance unit small excavator PC135-7, PC200-10MO with more 50
unit’s wherever machine operation at forestry area at North Sumatera and maintenance proses by
operator. The study case focusing how customer get operation manual guidance to manage unit
whenever machine have’s some maintenance but technical dan guidance it’s not enough for support.
Machine still operation with mobile from one site to other site every day. At the Technicon does not
stand by so if any problem, operator double responsibility for operation and repair machine. So, a
solution is needed to obtain information for the maintenance and operation process of the unit if there
is a need. In this condition operator must have skill and guidance so that the unit can be repaired
immediately so that it can operate immediately and that is very important because it has an impact on
the unit's performance to support production and product image in the long term. Therefore, supporting
facilities are needed so that the process can run well so that customers get more benefits from the units

they have invested in.

Dedi Hamdani 3

The Prominence Tower, Alam Sutera Jalan Jalur Sutera
Barat No.15, Tangerang 15143 — Indonesia

Telp :(+62) 21 2977 9596/9597 1 Fax :(+62) 21 2977 9598
. sgu.ac.id



Digital Operation and Maintenance Manual Make It Easier for Customers Operation and Maintenance Manual
Machine PC135F-10MO: Study Case PT ABC At North Sumatera

DEDICATION

I dedicate this thesis to my loved ones: my family and friends

Dedi Hamdani 4

The Prominence Tower, Alam Sutera Jalan Jalur Sutera
Barat No.15, Tangerang 15143 — Indonesia

Telp :(+62) 21 2977 9596/9597 1 Fax :(+62) 21 2977 9598
. sgu.ac.id



Digital Operation and Maintenance Manual Make It Easier for Customers Operation and Maintenance Manual
Machine PC135F-10MO: Study Case PT ABC At North Sumatera

ACKNOWLEDGEMENTS

The author would like to express his gratitude to the Father in Heaven for His blessings so that the

author can complete the thesis entitled: " Digital Operation and Maintenance Manual Make It Easier

for Customers Operation and Maintenance Manual Machine PC135F-10MO0: Study Case PT ABC At

North Sumatera " properly and smoothly. This achievement is a testament to divine guidance and

unwavering support.

The author would like to express his deepest respect and gratitude to:

Prof. Dr. Ir. Gembong Baskoro, M.Sc., IPU, as Thesis Advisor, for all the guidance, scientific
direction, and support provided during the research process until the preparation of this thesis.
Your insightful mentorship was instrumental in shaping this work.

Dr. Ir. Andi Idil, as Thesis Co-Advisor, for valuable input, constructive corrections, and
practical insights that enriched the content of this research. Your expertise significantly
enhanced the quality of this thesis.

All lecturers and academic staff in the study program and Swiss German University where the
author is studying, for the knowledge and experience that have been given during the lecture
period. Your dedication to education has been a constant source of inspiration.

Colleagues at PT United Tractors Medan branch, North Sumatera, who have provided
opportunities, data support, and field access for the purposes of this research, especially to the
mechanics and teams involved in the implementation of the digital operation and maintenance
manual in forestry area, which are an important part of this study. Your collaboration and
practical assistance were invaluable to the success of this project.

Colleagues in the study program who have been a source of motivation and enthusiasm during
the study process and the preparation of the thesis. Your camaraderie made the journey more
enjoyable and less daunting.

My beloved family, especially the author's wife and children, who have always provided
invaluable prayers, love, and moral support during this academic journey. Your unwavering

belief in me was a constant source of strength.

The author realizes that without the help and support of various parties, the preparation of this thesis

Dedi Hamdani 5

The Prominence Tower, Alam Sutera Jalan Jalur Sutera
Barat No.15, Tangerang 15143 — Indonesia

Telp :(+62) 21 2977 9596/9597 1 Fax :(+62) 21 2977 9598
. sgu.ac.id



Digital Operation and Maintenance Manual Make It Easier for Customers Operation and Maintenance Manual
Machine PC135F-10MO: Study Case PT ABC At North Sumatera

would not have gone well. Every contribution, big or small, played a vital role in bringing this research
to fruition. Hopefully all forms of kindness that have been given to the author will be valuable deeds

before Allah SWT. May this work reflect the collective effort and support received.

Dedi Hamdani 6

The Prominence Tower, Alam Sutera Jalan Jalur Sutera
Barat No.15, Tangerang 15143 — Indonesia

Telp :(+62) 21 2977 9596/9597 1 Fax :(+62) 21 2977 9598
. sgu.ac.id



Digital Operation and Maintenance Manual Make It Easier for Customers Operation and Maintenance Manual
Machine PC135F-10MO: Study Case PT ABC At North Sumatera

TABLE OF CONTENTS

STATEMENT BY THE AUTHOR. ..ottt 2

ABSTRACT . ..o e e 3

DEDICATION . ...ttt e e e e e e 4

ACKNOWLEDGEMENTS ... e 5

TABLE OF CONTENTS . ... 6

LIST FIGURE . .. ..ttt e e 8

LIST TABLE. ..o e e e 11
LIST OF TABLES

CHAPTER 1 - INTRODUCTION.......uttiititiititi e 13

1.1 Background...........oiiiiii e 13

1.2 Research Problem........ ..o 21

1.3 Research ODJeCtiVe. ... e 21

1.4 Significant StUAY......o.uoieii e 21

1.5 ReSearch QUESTIONS. .. ... vttt ittt ettt ettt ettt ettt et e, 21

1.6seHypothesist............ e BRI . . . . . il eeaaeeaanaenneennons 21

CHAPTER 2 — LITERATURE REVIEW ... 22
2.1 TheoretiCal PEISPECLIVE. .. .ttt ettt et et e e e e e neeas 22
2.2 MaintenancCe StratBZY ... .ueuuteente ettt et e et et e e e et et eeaeeaeeaaeeneeans 23

2.3 Failure Mode & Effect Analysis.......co.vivuiiiiiiiiiii i 26

24 Pareto DIagram............ooiiiiiii e 28

2.5  Training Need AnalysiS......c.uoiueiniitiiii i 29

2.6 Training Needs ASSESSIMENT .. ...euttenttite et eie ettt eiee it eneeanaeenneenns 30

2.7 Design ThinKing........oouiiiiii e e e e e eas 33

2.8 Previous Study.... ..ot 36

Dedi Hamdani 7

The Prominence Tower, Alam Sutera Jalan Jalur Sutera
Barat No.15, Tangerang 15143 — Indonesia

Telp :(+62) 21 2977 9596/9597 1 Fax :(+62) 21 2977 9598
. sgu.ac.id



Digital Operation and Maintenance Manual Make It Easier for Customers Operation and Maintenance Manual
Machine PC135F-10MO: Study Case PT ABC At North Sumatera

CHAPTER 3 - RESEARCH METHODAE. ..ot 37
3.1 Research Framework & Workflow.............ooo 37
3.2 ROOt Cause ANalySiS. .. .uientiitiittei e et e 38
3.3 Research Timeline. ..........ooiuiiiiii e 40
3.4 Data types and SOUICES. ... .cuuutnttentttentte ettt et et et e e eaeeaaaens 40
3.5 Data COLLECHION. ..o .ue e 47
3.6 Data Collection teChNIqUEe. ..........oiuuiieiit e 49
CHAPTER 4 — RESULT AND DISCUSSION. ...ttt 52
4.1 Area Machine OPeration. ... ....c.oueeuieinttiitt et e eaeeaaeenaens 52
4.2 Data COllBCION. ...ttt e 56
4.3 Potential Solutions:: 2 sy o e SRR e - 61
4.4 StUAY COMPELILOT. ..ttt ettt ettt ettt e e e e et e e e 63
4.5 SWOT ANALY SISttt enttentt ettt ettt e e et e e e e e e eeeeaeens 65
4.6 Kepwerd...... N . ........... e  SESESN ..., BN .......... 67
4.7 Keyword ANalysiS. .......oouuiitiii i 67
4.8 DesScription CONCEPL. .. c. ..ttt et et et et e e e 69
4.9 Planning COnCEPL. .. ...uuennin it 72
CHAPTER 5 — CONCLUSIONS ...t 101
CHAPTER 6 - RECOMMENDATION. ...ttt 103
REFERENCES . ... e 104
CURRICULUM VITAE. ... e 107

Dedi Hamdani 8

The Prominence Tower, Alam Sutera Jalan Jalur Sutera
Barat No.15, Tangerang 15143 — Indonesia

Telp :(+62) 21 2977 9596/9597 1 Fax :(+62) 21 2977 9598
. sgu.ac.id



Digital Operation and Maintenance Manual Make It Easier for Customers Operation and Maintenance Manual

Machine PC135F-10MO: Study Case PT ABC At North Sumatera

LIST OF FIGURES
Figure
Figure 1 United Tractors Product
Figure 2 Medan Branch Area Support
Figure 3 Tag Line Moving as One
Figure 4 Unit Population of UT Portal Medan Branch Dec 24
Figure 5 PT United Tractors Tbk. Memo Service
Figure 6 Skema After Sales Support Maintenance
Figure 7 Top 5 New Product Population PT United Tractors Tbk. Medan
Figure 8 Data population unit PMP and non PMP
Figure 9 Population machine Warranty PMP and non PMP
Figure 10 Damage of The Machine
Figure 11 Lead time duration Service for small machine
Figure 12 Sampling WhatsApp from customer
Figure 13 Quantity Customer call Unit Warranty November — December 2024
Figure 14 Operation dan Maintenance Book
Figure 15 Communication proses with feedback
Figure 16 Maintenance Generation
Figure 17 FMEA Methods Workflows

Figure 18 Pareto Diagram

Page
13

14
14

15
16
16
17
17
18
18
19
20
20
21
22

26

27

28

Figure 19. Conceptual & Process Model Aligning between TNA with Capability and Performance

Outcome within an Organizational Context 33
Figure 20 Design thinking frameworks 36
Figure 21 DMAIC Framework and Research Methods 38
Figure 22 Fish bone diagram Methods 39
Figure 23 Timeline Project 40
Figure 24 Quantity customer with warranty machine and type Maintenance from distributor 42
Figure 25 Call customer for machine warranty Non PMP 43

Dedi Hamdani 9

The Prominence Tower, Alam Sutera Jalan Jalur Sutera
Barat No.15, Tangerang 15143 — Indonesia
Telp :(+62) 21 2977 9596/9597 1 Fax :(+62) 21 2977 9598

. sgu.ac.id



Digital Operation and Maintenance Manual Make It Easier for Customers Operation and Maintenance Manual

Machine PC135F-10MO: Study Case PT ABC At North Sumatera

Figure 26. Pareto problem

Figure 27 Territory Medan Area

Figure 28 Guidance book for maintenance manual machine
Figure 29 Maintenance proses

Figure 30 Location save hard copy Manual book

Figure 31 Machine Map Area Operation

Figure 32 Base camp temporary at forestry area and mobile camp

Figure 33 Top 5 Population at PT United Tractors Tbk April 2025

Figure 34 Warming up Machine

43
44
46
50
51
52

53

54

55

Figure 35 WA Chat or Call Communication Request from Customer about problem machine 58

Figure 36 Customer request solution of problem because they haven’t guidance at machine 58

Figure 37 Customer call request

Figure 38 Pareto problem customer call request
Figure 39 Area unit operation

Figure 40 Application google

Figure 41 For Add new Spreadsheet

Figure 42 Input Data

Figure 43 Scan Hard Copy Operation and Maintenance Manual
Figure 44 Create Google Drive

Figure 45 Make List item save and connect by link
Figure 46 list item save in folder

Figure 47 Data input at Spread sheet

Figure 48 Data Create WA Business

59

59

62

77

77

78

78

84

85

86

86

87

Dedi Hamdani 10

The Prominence Tower, Alam Sutera Jalan Jalur Sutera
Barat No.15, Tangerang 15143 — Indonesia
Telp :(+62) 21 2977 9596/9597 1 Fax :(+62) 21 2977 9598

. sgu.ac.id



Digital Operation and Maintenance Manual Make It Easier for Customers Operation and Maintenance Manual

Machine PC135F-10MO: Study Case PT ABC At North Sumatera

Figure 49 Display on screen After WhatsApp select notification 87
Figure 50 Select WhatsApp auto respond 88
Figure 51 Select WhatsApp auto respond at WhatsApp business 89
Figure 51 User Guide Number 89
Figure 53 Sticker for machine 90
Figure 54 Sticker on machine 90
Figure 55 Display after choice 91
Figure 56 After choice, display will be out 92
Figure 57 Setting time after choice to WA application 93
Figure 58 File will be open 94
Figure 59 File open choice by PDF 95
Figure 60 File if will be download at smartphone 96
Figure 61 Show for WhatsApp 96
Figure 62 Link for survey 97
Figure 63 Item survey 98
Figure 64 Link for update survey 98
Figure 65 Hasil survey 99
Figure 66 Result survey Mei-Juni 25 99
Figure 67 Guidance to customer 100
Figure 68 Guidance to customer using smartphone 100

Dedi Hamdani 11

The Prominence Tower, Alam Sutera Jalan Jalur Sutera

Barat No.15, Tangerang 15143 — Indonesia

Telp :(+62) 21 2977 9596/9597 1 Fax :(+62) 21 2977 9598

. sgu.ac.id



Digital Operation and Maintenance Manual Make It Easier for Customers Operation and Maintenance Manual
Machine PC135F-10MO: Study Case PT ABC At North Sumatera

LIST OF TABLES
Table Page
Table 1 Machine code information 16
Table 2 Machine population and location and distance from UT office Medan 47
Table 3 Summary data call from customer Oct 2024 — Jan 2025 59
Table 4 List item FMEA analyse 60
Table 5 Strategy activity and priority 61
Table 6 SW2H activity 61
Table 7 Machine code, name operator and phone number 72
Table 8 Analyse root cause dominance and alternative solution 73
Table 9 Fuel, Coolant and lubricant recommendation 79
Table 10 Parts Service 80
Table 11 Jadwal Maintenance 81
Table 12 Procedure Maintenance 82
Table 13 Fuse 83
Table 14 List Lamp Indicator 83
Table 15 Pilot Display & Meter Display 84
Table 16 Item ask survey 87

Dedi Hamdani 12

The Prominence Tower, Alam Sutera Jalan Jalur Sutera
Barat No.15, Tangerang 15143 — Indonesia

Telp :(+62) 21 2977 9596/9597 1 Fax :(+62) 21 2977 9598
. sgu.ac.id



