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ABSTRACT 

   

The main purpose of this research is the studying of design services for the process 

of pumping petroleum, includes sensors and which operates to measure both 

pressure and temperature and flow rate in the pipelines,  automatically in order to 

keep the tube from (explosions) which occur due to high pressure 

 

        In this research controllers logical programmable (PLC) was used, which play 

a key role in various industrial fields; that is because of the advantage of its high 

accuracy and speed of response next to the high performance making it well-suited 

to deal with signals and rapid signals of sensors, as well as applications of signal 

analogue which control of the rate flow of liquid.   

     The controllers are programmable logical the essential which are part of the 

formation of electrical circuits in the industry and to its ability to reduce the 

components of the circle, because they contain a large number of relays and 

counters in addition to the timers in the form of programs. They also have the 

ability to deal with all types of media files between man and machine screen. 

         There are many advantages of logical controllers can be connected to the 

computer where to get more accurate follow ins-up of the machines, which helps to 

detect faults quickly. 
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 تجـــــــــــــــــــــــــريد

 

انغشض الاساسي مه هزا انثحس هى دساسح  ذصميم الاجهضج نعمهيح ضخ انثرشول و يشمم اجهضج 

و انرً ذعمم نمياط كم مه انضغط و دسجح انحشاسج و معذل انرذفك فً الاواتية انيا  (انحساساخ)الاسرشعاس

 .انرً ذحذز تسثة انضغط انعانً (الاوفجاساخ)مه اجم انحفاظ عهً الاوثىب مه 

 

و انرً ذهعةُ دوساً أساسياً فً  (PLC)   وفً هزا انثحس اسرخذمد انمُرحكِماخُ انمَىطميح انماتِهح نهثشمجح 

مُخرهف انمجالاخ انصىاعيح؛ ورنك نما ذمراصُ ته مه دلحً عانيح وسشعحُ إسرجاتح تجاوة الأداء انعانً مما 

يجعهها مىاسثح ذماما نهرعامم مع الإشاساخ انسشيعح كإشاساخ انمرحسساخ وكزنك ذطثيماخ الإشاساخ انرماشهيح 

                                                          .كانرحكم فً معذل انرذفك  نسائم مصلًا

 وذعرثش انمرحكماخ انمىطميح انماتهح نهثشمجح جضءاً أساسياً مه ذكىيه انذوائش انكهشتائيح فً انصىاعح           

ورنك لأوها ذحرىي عهً عذد كثيش مه انمشحلاخ وانعذاداخ ,   ورنك نمذسذها عهً ذمهيم مكىواخ انذائشج 

كافح أوىاع انىسائط تيه الإوسان والآنح  كما نها انمذسج عهً انرعامم مع. تالإضافح نهمىلراخ فً شكم تشامج 

 .                                    كانشاشاخ مصلًا

              ونهمرحكماخ انمىطميح محاسه كصيشج حيس يمكه ذىصيهها تانكمثيىذش نهحصىل عهً مراتعح أدق 

انلآلا                  خ                                                                                                        

                                                           .مما يساعذ عهً إكرشاف الأعطال سشيعاً



 
 

 

V 

 

 CONTENS 
  الآيــــــــــة

Dedication I 

Acknowledgment II 

Abstract III 

Abstract in Arabic  IV 

Table of content V 

List of figures 

List of tables 

VIII 

X 

List of abbreviation XI 

CHAPTER ONE: INTRODUCTION 

1.1 Background 1 

1.2 Problem statement 2 

1.3 Objective 2 

1.4 Methodology 2 

1.5 Research Outlines 3 

CHAPTER TWO: LETERATARE REVIEWS 

 2.1 PLC Overview 4 

 2.2 PLC History 5 

 2.3 Components of a PLC system 7 

 2.3.1 Central processing unit 7 

 2.3.2 Inputs and Outputs 8 

 2.3.3 Programming Software 9 

 2.3.4 PLC Programming 9 

 2.3.4.1  Ladder Logic 10 



 
 

 

VI 

 

 2.3.4.2  Symbols Used In Ladder Diagram 11 

   2.3.4.3 Statement List 13 

   2.3.4.4 Sequential Function Charts (SFCs) 15 

   2.3.4.5 Function Block Diagram 15 

   2.3.4.6 Timers 16 

   2.3.4.7 On Delay (TON) 17 

   2.3.4.8 Retentive On Delay (TONR) 17 

   2.3.4.9 OFF Delay (TOF) 17 

   2.4 Counters 18 

   2.4.1 Up Counter 18 

   2.4.2 Down 19 

   2.4.3  Up Down Counter 19 

   2.4.4 Programming Unit 20 

   2.4.5 Power Supply 20 

   2.5 PLC Operation 21 

   2.6 Advantages Of  PLC 22 

CHAPTER THREE: HARDWARE DESIGN 

3.1 Composition of Electrical Circuit Design 23 

3.2 Dual Tone Multiple Frequency Signaling 23 

3.3 Keypad Keys (#,*, A, B ,C  ,and D) 25 

3.4 Keypad 27 

3.5 Special Tone Frequencies 28 

3.6 System Component 29 

3.7 Pulse Width Modulation (PWM) 31 

3.8 PLC (Programmable Logic Control) 33 



 
 

 

VII 

 

 

 

 

CHAPTER FOUR: SOFTWARE DESIGN 

 
4.1 Ladder Language  Overview 35 

4.2 Software Design 35 

4.2.1 Circuit Operation 35 

4.2.2 Program Flow Chart 36 

4.3 The Program 38 

4.4 The Program in Statement List Language  (SIL)                 41 

4.5 The Program in Function Block Language (FBD)               43 

CHAPTER FIVE: RESULTS AND DISCUSSIONS 

5.1 Results 46 

5.2 Discussions 46 

CHAPTER SIX: CONCLUSION AND RECOMMENDATIONS 

6.1 Conclusion 47 

6.2 Recommendations 48 

REFERENCES 49 

APPENDIX 50 

 

 

 

 

 

 

 

 

 



 
 

 

VIII 

 

LIST OF FIGURES 
 

   

Figure  Description Page 

1.1 
 

 

Wireless automated Design 

 For Petrol Pumping Process 
3 

2.1  A PLC 4 

2.2  Central Processing Unit 8 

2.3  Ladder Diagram 11 

2.4  Normally Open Contact 12 

2.5  Normally Closed Contact 12 

2.6  Energies Coil 13 

2.7  Box Represent Function 13 

2.8  Statement List Example 14 

2.9  Function Block Diagram Example 16 

2.10  ON-Delay Timer (TON) 17 

2.11  Retentive ON-Delay (TONR) 17 

2.12  OFF-Delay Timer (TOF) 18 

2.13  UP Counter (CUP) 18 

2.14  Down Counter (CTD) 19 

2.15  UP/Down Counter (CTUD) 19 

2.16  Programming Unit 20 

2.17  PLC Operation 21 

3.1  DTMF Decoder 27 

3.2  Photos Of  DTMF Circuit buit 30 

3.3  Pulse Width Modulation (PWM) 32 



 
 

 

IX 

 

3.4  Block Diagram of the System 34 

4.2  Flow Chart 37 

4.3  Circuit Program by Ladder Logic 38 

4.4  Circuit Program by Statement List 41 

4.5  Circuit Program by Function Block 43 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

X 

 

LIST OF TABLES 

 

 

 

Tables                                                 Description Page 

3.1  DTMF Keypad frequencies (with sound clips) 28 

3.2  Frequency determine status of line 28 

3.3  Material of DTMF Circuit                                                         30 

3.4  Output logic behavior from the DTMF decoder IC 31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

XI 

 

LIST OF ABBREVIATIONS 
 

 
PLC Programmable logic Controller 

PC Personal Computer 

SCADA Supervisory Control And Data Acquisition 

HMI Human Machine Interface  

MODICON Modular Digital Controller 

QA Quality Assurance 

CPU Central Processing Unit 

N.O Normally Open Contact 

N.C Normally Closed Contact 

MAP Manufacturing Automation Protocol 

PID Proportional- Integral-Derivative 

IEC International electronic commission 

ESD Emergency Shutdown 

A-B Allen Bradly 

DC Direct Current 

AC Alternating Current 

LVDT Linear Variable Differential Transformer 

STL Statement List 

SFC Sequential Function Chart 

FBD Function Block Diagram 



 
 

 

XII 

 

LED Light Emitting Diodes 

LCD Liquid Crystal Display 

NEMA National Electrical Manufacturers Association 

DTMF 

 

 

Dual Tone Multi Frequency 

CCITT 

Consultative Committee for International Telephone   

and Telegraphy 

MF Multi-Frequency 

dB decibels 

PWM Pulse Width Modulation 

CPLD Complex Programmable Logic Device 

 
 

 
 

http://en.wikipedia.org/wiki/Decibel

