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Abstract

In Heavy Machinery Companies the cost of the heavy
machinery and the spare parts is very high and most of the spare
parts are not available in the local market. And any breakdown will
cause large loss in profit and assets.

This research studies the management of maintenance activities
including the spare parts needed in semi —trail towing vehicles
used in Al Shigara Heavy Machinery Company as a case study and
designing a computerized maintenance management system
(CMMS) for programming maintenance operations, and
forecasting the spare parts demand.

The information for the preventive maintenance tasks, the time
intervals, the mileage intervals and the spare parts needed for the
semi —trail towing vehicles used in the company are collected from
catalogues. Other Information is taken from the records about the
breakdowns and the corrective maintenance tasks that occurred in
the past years and the spare parts used.

Using all the information and data collected in forecasting the
total annual need for spare parts making it easier to purchase
economic amounts of the spare parts. Applying a PM program to
reduce the breakdowns; leading to better employment of invested
capital.



3 2l

Gl Al L) adad ) A8LcaWl YY) pias AL IV S H5
Jhe o) g JS Jaall Goudl a3 850y Jball adad alara ¢ dille 4SS
BonS Bk il s € Jland 5l ilaad b ity iliSU

Gl all Ul adad (e dalall Gacaie dlpall Aadil 310 e anl) 13a
Gsulally dilua 30 Al ajacaiy ALEN LU 3 jadl) 4858 A deadioall
At JLall aday il s Alawall Cliles dava

sac 5 Lgi dia 311 ol iall 5 4008 6l Adbpall Ciljlasy Lalall Cila sleall apan o
il U (e Ay gllaall Ll adad s ddlisall clibpall o de shiall &l yia oS
Of SOl e Ul pes A LS AS AN 8 deadiadl el Al
D) ada g dpalal) il A i Al A Sladl Dlpall 5 ciiaa ) Jlae Y
i) Al

e Lg}u.ul\ Chaa‘}[b ).\.\.J\ Mlac uA w\ n_ﬂ_al_ul\j c_a\.,q)la.d\ dS CradAlial
Mhmca\.\}d.\.iu tkﬂ\ad@@d\.m.ﬂ\ &_IMLJAQJM\UAJ,A.\JM\&L&
.)A.\.\...ml\ d\.d\ u.n\)ld.mﬂ\ ug.k}.\é\ gaﬁuMJJ\jdLLQY\dM



Dedication
Acknowledgement
Abstract

Abstract in Arabic
Table of contents
List of Figures

List of Abbreviations

1.1 General Introduction
1.2 Research problem
1.3 Research importance
1.4 Field of study

1.5 Research objectives

2.1 Preface

Table of contents

Chapter One
Introduction

Chapter Two

Literature Review

2.2 Maintenance overview

2.3 Computerized Maintenance Management System (CMMY)
2.4 Improving Maturity in Maintenance Organizations
2.5 The Role of CMMS in Maintenance Planning.

2.6 Maintenance Philosophies
2.6.1 Improvement Maintenance
2.6.2 Run-to-Failure or Breakdown maintenance Management 17

2.6.3 Preventive Maintenance Engineering
2.6.4 Preventive vs. Breakdown Maintenance
2.6.5 Preventive Maintenance Management

2.6.6 Predictive Maintenance
2.6.7 Reactive Maintenance

VI

I
Il
v

Vi
VI

Wwp P

5

5

8
10
13
16
16

19
19
20
21
22



2.6.8 Corrective Maintenance 22

2.7 Fundamental Requirements of Effective Maintenance 23
2.8 Role of Maintenance Organization 25
Chapter Three
Methodology
3.1 Preface 28
3.2 Field of study (Company background) 28
3.3 Information about the semi —trail towing vehicle under study 29
3.4 Vehicle preventive maintenance tasks 30
3.5 CMMS program application 30
3.6 Entering the data 31

Chapter Four
Results and discussion

4.1 Results 55
4.2 Program problems 60

Chapter Five
Conclusion and recommendation

5.1 Conclusion 62
5.2 Recommendations 63
5.2.1 Program development 63
5.2.2 Improvement in the workshop 63
References 65
Appendices 67

\l



List of Figures

2.1
2.2.
2.3.
2.4,
2.5.
3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.
3.8.
3.9.

The work definition matrix

Pictorial representation of the levels in the CMM
Maintenance philosophies

The mean time to failure (MTTF)
High level availability

Technical department divisions

Truck information entering screen
Truck photo screen

spare parts information screen

Spare parts information entering forms
Inventory level screen

Spare parts quantity adjusting screen
Spare parts level change screen

Spare parts received and remaining quantity screen

3.10. Spare part photo screen

3.11. Programmed maintenance screen
3.12. Repair maintenance screen

3.13. Repair schedule screen

3.14. Work order screen

3.15. Adding programmed maintenance tasks to the work order

3.16.
3.17.
3.18.
3.19.

screen

3.20. PM and repair reminder screen

3.21. Reports information options screen
3.22. Truck maintenance tasks report screen
3.23. Reordered inventory listing

4.1.
4.2.
4.3. Spare parts consumption through the years 2007-2011

Spare part consumpion persentage
Spare parts consumption quantity

VIl

Adding repair maintenance tasks to the work order screen
Adding spare parts needed for maintenance tasks screen
Editing spare parts needed for maintenance tasks screen
Spare part quantity needed for the maintenance screen

9

12
17
20
25
29
32
33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48
49
50
51
52
53
55
56
57



4.4. Spare parts prices 58
4.5. Costs of spare parts used in repairing a sample of trucks 59



Abbreviations

MTTR.......... Mean time to repair
PM............. Preventive maintenance
CM.............. Corrective maintenance
CMMS........... Computerized Maintenance Management System
TT............... Total time

MT............... Maintenance time

OT ................ Operation time
PU................ Productive utilization
UU............... Unproductive utilization
IT................. Idle time

BR ............... Breakdowns

UM.............. Unscheduled Maintenance
NILY Scheduled Maintenance
EAM............. Enterprise Asset Management
FCl............... Facility Condition Index
FME............. Foreign material exclusion
CA............... Corrective Actions

PD ............... Predictive Maintenance

N D Standing Work Order

MO .............. Modifications
WR............. Workshop repairs

GN ... General Maintenance
CP.ooeei, Capital

SY ...l Statutory

SA....ooo . Safety

EN ..., Environmental
CBM............ Condition-based maintenance
SEl .............. Software engineering institute



