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ABSTRACT (BAHASA MALAYSIA)

Projek int menerangkan pemodelan serta simulasi untuk proses pengoperasian
kontena di Westport. Objectif utama projek ini adalah untuk mengukur
persembahan operasi kontena di pelabuhan, terutamanya proses bermula daripada
ketibaan kapal hingga penglepasannya. Projek ini menggunakan analisa statistik
untuk mengukur input dan output hasil daripada model. Dalam bahagian. analisis
input akan mempersembahkan cara pengutipan data serta mengenal pasti
andaian-andaian. Model dibentukkan dengan menggunakan Arena, sejenis
perisisan simulasi yang digunakan untuk simulasi vang bercorak discrete.
Analisis output serta eksperimen model akan dijalankan selepas pembentukkan
model dengan Arena. Pengesahan ke atas output model menunjukkan bahawa
model yang dibentuk mewakili keadaan sistem sebenar. Akhir sekali, cadanagan

dikemukakan untuk memperbaiki persembahan operasi kontena di Westport,
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ABSTRACT (ENGLISH)

This project describes the modeling and simulation of container operation at
Westport. The main objective of this project is to evaluate the performance of the
container handling at the port, commencing the arrival of ship until its departure.
The project uses a statistical anatysis method to measure the input and output for
the model. For the input analysis section, its presents the data collection method
and assumptions used. The model is built using Arena, simulation software used
for discrete event simulation. The output analysis and model experimentation
were carried after the completion of model building using Arena. The verification
and validation of the output model showed the reliability and credibility of the
model built to represent sufficiently accurate of the real system. Finally, some
recommendations were present for the improvement of the container operation at

Westport.

ii



ACKNOWLEDGEMENTS

In presenting this project, I wish to thank my coordinator Dr. Razman, for his
coordination, support and advise. Particular thanks go to Mr. Juswinder Singh,
container terminal manager in Westport, for his help and cooperation on data and
information collections. To all peoples in Westport container terminal
department, for providing me clear explanations in port operation. Finally, I

thank to my family and all friends for their support and help in this project.

v



Table

e
[

t3
(V]

S
Y

26
4.1
4.2
4.3
4.4
4.5
4.6
4.7
5.1

5.2
53
54
5.5
5.6
5.7
5.8
59
5.10
5.1
5.12
5.13
5.14

LIST OF TABLES

Commodities export year 1992 and 1998

Container volume in KCT, KPM and Westport from 1996 to 1999
Summary of development in Westport from 1992 to 2001
Container volumes discharged in Westport from 1996 to 2000.
Conventional volumes in Westport Conventional Terminal from
1995 to 1999

Fastport standards for every type of cargo

News update in Westport From 1994 to 2000

Process time for each resource in Process module

Inputs in Leave module

Inputs in depart module

Calculation of probabilistic in each berth

Inputs in Arrive Module

Inputs in Server Module

Inputs in Depart Module

Data Verification for the Original data provided by Westport Statistic

Dept.

Data Verification for the simulated data run by model vessel.doe
Total of time that vessels spend in port

Total of counts according to berth and crane allocation

Total contatners in according to wharf

Hours vessels spend in port

Data Verification for the simulated data run by model container.doe
Comparison between actual data and simulated data

Rating of the utilizations level

Average time vessel spend in berth

Counts according to the crane allocation

The rating of utilizations according crane in berth

Inputs in Time-Persistent Statistic

I[nputs in Time-Persistent Statistic

Page

19
21
27
64

66
68

76
77

100



Table Page

6.1 Comparison of result from 2 models 107
6.2 Comparison utilizations of resources between 2 models 107
6.3 Comparnison of result from 2 models 108
6.4 Comparison uttlizations of resources between 2 models 109
6.5 Comparison of result from 2 models 110
6.6 Summary of simulation result from model vessel whatif casestudy.doe 111
6.7 Comparison between manual calculation results and simulation results 112




LIST OF FIGURES

Figure Page
2.1 Location of Westport 9
22 Network of Westport’s worldwide container shipping service 9
23 Westport Organizational Chart 11
2.4 Summary of development and construction of Westport 5
25 Summary of infrastructure and equipment in Westport container

terminal 17
26 Summary of infrastructure and equipment in Westport conventional

terminal 20
27 Standard and services provided by Westport 23
3.1 Model representing real world system 28
32 Schematic of simulation study 29
4.1 Containers handling in Westport 42
4.2 Project Scope 47
4.3 Sub scope of the project 49
4.4 Total vessels visit the port in August 52
4.5 Types of vessels enter the port 53
46 Total vessel enter the wharf according to crane assignment 54
47 Number of crane assign to vessel according to wharf 35
4.8 Total vessels in the port 56
4.9 Histogram with the distribution normal for vessel interarrival time 57
4.10  Model vessel.doe 58
411 Entity 59
412 Amve Module 60
4.13 Station Module 61
4.14 Read Module 61
4.15 Choose Module 62
4.16 Enter Module 62
4.17 Delay Module 63
418 Process Module 64
4.19 Leave Module 65



Figure
420
421
422
423
424
425
426
427
428
429
4.30
431
432
51
52
6.1

Depart Module
Simulate Module
Chance Module
Model container.doe
Entity

Armnive Module
Station Module
Read Module
Choose Module
Delay Module
Server Module
Depart Module

Simulate Module

Statistic Module in model vessel doe

Statistic Module for mode! container doe

Chance Module

viit

Page
66
67
68
69
70
71
72
73
74
75
76
77
78
99
102
106



TABLE OF CONTENTS

PERMISSION TO USE
ABSTRACT (BAHASA MALAYSIA)
ABSTRACT (ENGLISH)
ACKNOWLEDGEMENTS
LIST OF TABLES
LIST OF FIGURES
TABLE OF CONTENTS
CHAPTER ONE: INTRODUCTION
1.1 Contribution of port to economy development
1.2 Port system studies
t.3 Containerization concept
1.3.1 The importance of containerization
1.4 Method of analysis
1.5 Malaysian ports
1.5.1 Penang Port
1.5.2 Port Klang
1.5.3 Iohor Port
1.6 Objectives and scope of study

1.7 Project overview

CHAPTER TWO: BACKGROUND OF KELANG MULTI TERMINAL SDN.

BHD. (WESTPORT)

2.1 Location

2.2 History

2.3 Westport structure organization

2.4 Performance

2.4.1 Westport voted Asia’s top best container terminal

2.4.2 Infrastructure and facilities
2.4.3 The future
2.5 Westport Container Terminal

Page

i
11

v

vii

ix

—

~NON Y o B s W W ko

10
10
12
12
13
14
16



2.6 Westport Conventional Terminal
2.6.1 Break bulk
2.6.2 Dry bulk
2.6.3 Liquid bulk
2.7 Westport concepts
2.7.1 The Fastport concept
2.7 2 The Flexiport concept
2.7.3 The Gardenport concept
2.8 Others support
2.8.1 Distri Park
2.8.2 Vehicle Terminal Centre
2.8.3 IT and G-Links System
2.8.4 Feeder system and haulage
2.9 Westport financial report
2.10 The Westport update
CHAPTER THREE: LITERATURE REVIEW
3.1 Definition of model
3.2 Definition of simulation
3.3 Previous studies in port simulation modeling
3.3.1 Shipping tratfic flow
3.3.2 Traffic control system
3.3.3 Container flows
3.3.4 Simulation model for Container Terminals
3.4 Other simulatton studies
3.4.1 Transportation simulation
3.4.2 Simulation of a machining and assembly line
3.4.3 Battlefield-simulation
3.4.4 Airport simulation
3.5 Tools and technology for simulation modeling
3.6 When to use simulation modeling
3.7 Benefits of using simulation modeling

3.8 Drawbacks of simulation modeling

Page



3.9 Conclusion
CHAPTER FOUR: METHODOLOGY
4.1 Overview
4.2 Steps for getting started Simulation project
4.2.1 Problem statement
4.2.2 Understand the system
4.2.3 Objectives and scope determination
4.2.4 Assumptions formulation
4.3 Input Analysis
4.3.1 Data collection
4.3.2 Model development
CHAPTER FIVE: QUTPUT ANALYSIS
5.1 Data verification and validation
5.1.1 Verification on original data provided by Westport Statistic
Department
5.1.2 Venfication on simulated data run by model
5.1.3 Companson between actual data and simulated data
5.2 Output Analysis
5.2.1 Level of utilizations for each berth
5.2.2 Cranes utilizations analysis
5.3 Analysis result nin from Arena Output Analyzer
5.4 Understand the model’s limitations
CHAPTER SIX: MODEL EXPERIMENTATION
6.1 Vessel suppose have the same branching probabilistic to enter the berth
6.2 Reduce 3 cranes assignment to 2 cranes
6.3 One of the berths shot down for one month
6.4 A Case Study
CHAPTER SEVEN: RECOMMENDATION AND CONCLUSION
BIBLIOGRAPHY
APPENDIX

Xi

Page

79
82
88
91
91
93
99
105
106
106
108
110
111
113
115
119



CHAPTER ONE: INTRODUCTION

1.1 Contribution of port to economy development

Malaysia has made a quick economic recovery in 1999 from its worst recession
since independence in 1957. Gross Domestic Product (GDP) grew 3%, responding
to a dynamic export sector, which grew over 10% and fiscal stimulus from higher
government spending. The large export surplus has enabled the country to build up
financial reserves, to $31 billion at yearend 1999. Government and private
forecasters expect Malaysia to continue this trend in 2000, predicting GDP to grow
another 5% to 6%. [3] In the service sector, services output increased by 2.9% in the
first quarter of 1998, following 7.9% growth in 1997. Services accounted for 44.8%
of GDP in 1997. Finance and insurance recorded strong gains, while utilities,
transportation, and communications were affected by the slowdown in exports. The
services sector recorded US$8.7 billion in 1997. The government has undertaken
efforts to promote Malaysia’s shipping and reinsurance industries improve and
expand port and air transportation. Ports play a pivotal role in the economic
development of the country. Malaysia government continues in the projects
investment, those projects include various port development, highway, water

supply, and waste disposal and sewerage projects. [17]

Besides, according to Port World Sdn. Bhd. (2000), The future growth of container
trade at principal containers ports in Malaysia is expected to strongly fuel by the
continued expansion in transshipment traffic. The growth in transshipment traffic in
year 2000 made 37% of the total container trade, the share could rise to about 50%
this year (or about 4.3 million TEUs). Port services generate foreign exchange
earnings (for non-Malaysian containers handled) and bring savings in foreign
exchange (for Malaysian container traffic handled at local port rather than via a
foreign port). Foreign exchange contributions from transshipment handled at local
ports in year 2001 could top RM400 million. This is a significant sum that needs
national strategies to be formulated to foster its growth. [28] Refer the growth rate
of total traffic at selected Malaysian ports in Appendix A.
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