


PERPUSTAKAAr~ UTHM 

II~~~~~~~~IIII~~~ 
i', 11f-' '.-, '. I ,- ~ 

*30000001883557* 



KOLEJ UNIVERSITI TEKNOLOGI TUN HUSSEIN ONN 

PENGESAHAN STATUS LAPORAN PROJEK SARJANA 

A STUDY ON INDUSTRIAL COMMUNICA TION NETWORKING: 

ETHERNET BASED IMPLEMENTATION 

SESI PENGAJIAN : 2006/2007 

Saya HAlRULAZWAN BIN HASHIM mengaku membenarkan Laporan Projek Sarjana ini 
disimpan di Perpustakaan dengan syarat-syarat kegunaan seperti berikut: 

I. Laporan Projek Sarjana adalah hakmilik Kolej Universiti Teknologi Tun Hussein Onn. 
2. Perpustakaan dibenarkan membuat salinan untuk tujuan pengajian sahaja. 
3. Perpustakaan dibenarkan membuat salinan tesis ini sebagai bahan pertukaran antara institusi 

pengajian tinggi. 
4. ** Sila tandakan (,1/) 

0 SULIT 

0 TERHAD 

m TIDAK TERHAD 

(TANDATANGAN PENULlS) 

Alamat Tetap: 

NO. 15 BLOK 1, 

FELDA SEMENCHU, 

81900 KOTA TINGGI, 

JOHOR DARUL TAKZIM. 

CATATAN: 

(Mengandungi maklumat yang berdarjah keselamatan 
atau kepentingan Malaysia seperti yang termaktub di 
dalam AKTA RAHSIA RASMI 1972) 

(Mengandungi maklumat TERHAD yang telah 
ditentukan oleh organisasi/badan di mana penyelidikan 
dijalankan 

Disahkan oleh 

PM DR. ZAINAL ALAM BIN HARON 

Nama Penyelia 

Tarikh: 

** Jika Laporan Projek Sarjana ini SULIT atau TERHAD, sila lampirkan surat 
daripada pihak berkuasa/organisasi berkenaan dengan menyatakan sekali 
sebab dan tempoh Iaporan ini perlu di kelaskan sebagai SULIT atau 
TERHAD. 



A STUDY ON INDUSTRIAL COMMUNICATION NETWORKING: 

ETHERNET BASED IMPLEMENTATION 

HAIRULAZWAN BIN HASHIM 

A project report is submitted as partial fulfillment of the requirements for 

the award of the degree of 

Master of Electrical Engineering 

Faculty of Electrical and Electronic Engineering 

Kolej Universiti Teknologi Tun Hussein Onn 

NOVEMBER, 2006 



"1 hereby declare that the work in this report in my o\\-n except for quotations and 

summaries which have been duly acknO\\-kdged"-

Student 
~k~'rQ.v;L 

: .......... J .';--~ ....................... . 

HAIRULAZWAN BIN HASHlivl 

Date 

Supervised by 

Supervisor 

ASSOC. PROF_ DR_ ZAINAL ALJ\lvl I3IN IIAROl\ 

II 



For my beloved wife, 

Norasiah binti Md A span 

i'lyfather and mother, 

Hashim bin Mohd Said and Uminah binti Kaseran@Hj. Yusof 

My family. 

Zainita, Mohd Rizal, Mohd Nazree, Norzela, Mohd Haizam, Md Syfulnizam, 

Noorzalila, Siti Norida, Mohd Salehudin, Siti Nordianah and Mohd S)!(!fiq 

for their encouragement. support, caring and blessing ... 

1lJ 



IV 

ACKNOWLEDGEMENT 

Alhamdulillah, I am grateful to ALLAH S.W.T on His blessing in completing 

this project. 

I am deeply grateflI! for the help that I received from my supervisor, 

Associate Professor Dr. Zainal Alam bin Haron during this development of this 

project. His willingness to help and ideas has kept me on my toes from the beginning 

stage of this project until the completion of this thesis. 

I could not have done this project without the unconditional support, active 

encouragement complete cooperation, and honest sacrifice by my wife, Norasiah 

binti Md Aspan and family. To appreciate their immense contribution, this thesis is 

lovingly dedicated to them. 

I am also indebted to Kolej Universiti Teknologi Tun Hussein Onn 

(KUiTTHO) and .Tabatan Perkhidmatan Awam (JPA) for supporting me in the form 

of a scholarship and study leave. 

I would also like to extend my gratitude to all lecturers and technician that 

has given me all the basic needed for completing this project and also to my 

classmates, friend, colleagues and who helped me directly or indirectly for their 

encouragement and help. Their views and tips are usef1I! indeed. Unfortunately, it is 

not possible to list all of them in this limited space. 



\. 

ABSTRACT 

Recent enhancement of an industrial communication and networking 

technology has made it possible to apply Ethernet networks at all levels of industrial 

automation, especially at controller level where the data exchange in real-time 

communication is mandatory. This thesis presents a study on the development of 

industrial communication network based on the Ethernet and its implementation on a 

Computer Integrated Manufacturing (CIM-70A) system which located at Robotic 

Laboratory in KUiTTHO. The Ethernet module was installed on supervisory 

OMRON PLC to integrate the various stations in the ClM-70A system. The 

workability of this communication technique was analyzed and compared with the 

conventional serial communication which is widely used in automation networking 

systems. Through this approach, the communication and integration of elM systems 

can be accessed easily and hence available to be upgraded to the management and 

enterprise levels of automation. 
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ABSTRAK 

Penambahan penggunaan komunikasi dan rangkaian industri sejak akhir

akhir ini telah menjadikan rangkaian Ethernet boleh diaplikasikan di sel11ua peringkat 

automasi perindustrian, terutamanya di tahap pengawal di mana penukaran data 

dalam masa nyata adalah mandatori. Tesis ini membentangkan satu kajian 

pembangunan perindustrian rangkaian komunikasi berdasarkan Ethernet dan 

seterusnya akan diaplikasikan kepada sistem pel11buatan kOl11puter bersepadu (CIM-

70A) yang terletak di Makmal Robotik, KUiTTI-IO. Modul Ethernet telah 

dipasangkan kepada pengawallogik boleh aturcara (PLC) jenal11a OMRON (siri 

CJ 1 M) untuk l11enyepadukan pelbagai stesen pengeluaran di dalal11 sistem CIM-70A. 

Kebolehkeljaan teknik komunikasi ini telah dianalisis dan dibandingan dengan 

sistel11 konvensional yang begitu l11eluas digunakan di dalam rangkaian sistel11 

autol11asi iaitu kOl11unikasi bersiri. Menerusi pendekatan ini, komunikasi dan 

integrasi sistel11 CIM lebih mudah dicapai dan seterusnya boleh dipertingkatkan ke 

peringkat pengurusan dan perusahaan di dalam sistel11 autol11asi. 
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CHAPTER I 

INTRODUCTION 

1.1 Project Overview 

Data communication and networking may be the fastest growing technology in 

our culture today (Forouzan, 2001). It is extensively used in an industrial network to 

integrate both office and manufacturing equipment. During the last two decades, the 

industrial communication system have evolved at a rapid pace and passed from the 

traditional serial communication to the fieldbuses. The tel111 fieldblls applies to a 

large family of two-way digital communication protocols that were specially 

developed to overcome the physical and performance limitations of low level digital 

and analogue standard (Sterling and Wissler, 2003). A full fieldblls protocol can 

handle byte size data for complex transmitters and valves as well as diagnostics or 

control information. Any control device requiring extensive communication for 

configuration requires a full fieldblls. 

Ethel11et, the well-known Local Area Network (LAN) standardized by IEEE 

has been largely utilized in industrial communication. The Ethel11et network have 

gained the capability of communicating in real-time thus opening an attractive 

scenario, implementation of Ethel11et at all level of an industrial automation system 

(Figure 1.1). 



1.2 Problem Statement 

Real-time communication has become some major issue in automated 

manufacturing system. Some problems such as data and status monitoring, 

transmission data size and speed, online program editing, and accessibility of 

controller are encountered in conventional serial communication networking such as 

in Computer Integrated Manufacturing (CIM) system. FurthemlOre, the integration 

into higher level of automation system; Manufacturing Resources Planning (MRP

II). Manufacturing Execution System (MES) and Entrepreneurs Resources Planning 

(ERP) has difficulty to implement (Figure 1.1). 

MRP-II, MES 

SCADA, HMI, PC/Workstation 

Controller, PLC, PID, PC 

Transducer, Actuators, Sensors, Machines, Hardware 

Figure 1.1: Pyramid of industrial automation system 
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1.3 Objective 

The objectives of this project are: 

i) To develop a hardware infrastructure of Cnvl systcm communication 

network based on Ethernet protocol. 

ii) To familiarize and thus overcome real-time monitoring issues so that 

allows easier integration between the different units of the Cl1vl 

systems via Ethernet module on OMRON PLC C.I-series. 

iii) To verify and validate the functionality, feasibility and workability of 

the project. 

1.4 Scope of Work 

This project is concentrating to develop a ClivI systcm communication 

network based on the Ethernet protocol. The work will involve using OivlRON PLC 

controller (C.T Series) attached with Ethernet module to integrate thc various 

production units in the CIM system including supervisory workstation. The 

environment of this implementation is established Clivl-70A systcms dc\·clopcd in 

the Robotics Laboratory, Faculty of Electrical and Electronic Engineering (FKEE). 

Kolej Universiti Teknologi Tun Hussein Onn (KUiTTI-IO). 
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