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ABSTRACT

The awareness of safety in the workplace has been growing rapidly for the past
few years. In manufacturing industry, especially, humans are facing various possible risks
or hazards while performing their duties in a fast pace working environment. In order to
avoid undesired disaster, highest safety precaution should be taken into account. In
collaboration to this effort, this study focused on the preventive measures that may reduce
the risks related to the hardware already implemented in the manufacturing world.
Therefore, it is of particular interest that the object of study is a pressure control system.

The pressure control system has been well established and acknowledged in its
usage, from the most sophisticated natural gas plant to the simplest and most common
house equipment. Realizing this, it is the intention of the study to completely understand
the operation of a pressure control system. Following that, failure analysis is conducted in
order to evaluate the performance of the system under real life situation. In this analysis,
some well-known methods such as HAZOP, FTA, and FMEA, are used. From these
results, recommendations are presented to improve the performance and reliability of the

pressure control system.



ABSTRAK

Kesedaran terhadap keselamatan di tempat kerja semakin meningkat baru-baru
ini. Di dalam industri pembuatan khasnya, manusia berhadapan dengan pelbagai risiko
kemalangan ketika melakukan tugas mereka dalam suasana kerja yang mencabar. Dalam
usaha mengelakkan kejadian yang tidak diingini berlaku, langkah-langkah keselamatan
yang ketat harus dikuatkuasakan. Sehubungan dengan itu, kajian ini menitikberatkan
langkah-langkah pencegahan yang sebaiknya bagi mengurangkan risiko kemalangan
khasnya yang berkaitan dengan mesin serta peralatan dalam industri pembuatan. Bagi
memenuhi keperluan ini, maka sistem kawalan tekanan dijadikan bahan kajian bagi tesis
ini.

Sistem kawalan tekanan telah pun dikenali kegunaan serta kepentingannya, dari
loji gas asli yang tercanggih hinggalah ke peralatan rumah yang paling biasa. Menyedari
hakikat ini, kajian ini meletakkan matlamat untuk memahami sepenuhnya operasi sistem
kawalan tekanan ini. Seterusnya, analisis kegagalan dilakukan bagi menilai kemampuan
sistem tersebut dalam situasi sebenar serta mengkaji faktor-faktor yang mungkin
menyebabkan kegagalan sistem ini berfungsi secara normal.. Analisis ini dilakukan
dengan menggunakan kaedah-kagdah seperti HAZOP, FTA dan FMEA. Akhirnya,

beberapa cadangan dikemukakan bagi memperbaiki sistem ini.
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CHAPTER 1

INTRODUCTION

1.1  Control System

In every day life we encounter control systems in operation and actually perform
many controlling actions ourselves. Take, for example, picking up a cup of coffee from
the table, which involves the movement of our hands in a coordinated fashion. This
movement is made in response to signals arising due to information obtained from our
senses — in this case sight in particular. The action of picking up the cup of coffee, is an
example of the human being behaving as an intelligent control system exhibiting, in this
case, signs of accuracy and balance — both of which are difficult properties to quantify
and study.

Certain properties are common between many different fields, examples being
distance, height, speed, flow rate, voltage, etc., and it is the mere fact of this common
ability that has given rise to the field of control system. In its most general sense a system
can be virtually any part of life one cares to consider, although it is more usual for a
system to be regarded as something to which the concepts of cause and effect apply. A
control system can then be thought of as a system for which we manipulate the cause

element in order to arrive at a more desirable effect. In terms of engineering it therefore

follows that the study of control systems is multi-disciplinary and is applicable equally




well in the fields of chemical, mechanical, electrical, electronic, marine, nuclear, etc.,
engineering.

A system is defined as a combination of components that act together and perform
a certain objective. A system is not limited to physical ones. The concept of the system
can be applied to abstract, dynamic phenomena such as those encountered in daily life.
Control, as defined by Matsushika Ogata (1990), are means of measuring the value of the
controlled variable of the system and applying the manipulated variable to the system to
correct or limit derivation of the measured value from a desired value. By combining
both definitions, a control system can be defined as an interconnection of components
forming a system configuration that will provide a desired system response. A great
variety of components may be a part of a single control system, whether they are
electrical, mechanical, hydraulic, pneumatic, or human, or any combination of these. The
desired result is a value of some variable in the system, for example, the temperature of a
room, the level of liquid in a tank, or the pressure in a pipe. In terms of the system under
control, an actuator is used to apply a signal as input to the system whereas a suitable
measurement device is employed to witness the response in the form of an output from
the system. Schematically, a system can therefore be depicted as a block that operates on
an nput signal in order to provide an output signal. The characteristics of that system are

then contained within the block, as shown in Figure 1.1.
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