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ABSTRACT

During this present era of industrialization PLC has a wide range of application to
reduce the human effort and make the life of workers easier. Modern industries are
unthinkable without PLC and microprocessor system. Realizing this need and
importance of automated system, we have chosen to build a prototype of PLC
based belt conveyor system. We have the flexibility of number of number of
product delivering or packing. In were system we connected number product
moment and position of tray by two photo conveyor sensing system. Therefore, it
IS very commenting to keep the quantity constant in each plate and total number of
product could be count total easily, in essence PLC based belt conveyor system is

very smart and easier in industry application.

“©Daffodil International University” vii



CONTENTS

ACKNOWLEDGEMENT
ABSTRACT

CHAPTER 01

1.1 Introduction

1.2 What is PLC?

1.3 Feature of PLC

1.4 Various Convenience of using PLC
1.5Areas of application of PLC

1.6 Size of PLC

1.7 Basic Design of PLC

1.8 Different type of PLC

1.9 Compare between LG, Mitsubishi & Siemens PLC

CHAPTER 02

2.1 Basic Structure of PLC
2.2PLC Overview

2.3 Input device of PLC

2.4 Output device of PLC
2.5 Different type of sensors
2.6 Relay

CHAPTER 03

3.1 Type of PLC memory
3.2 Instruction of PLC

“©Daffodil International University”

Page

Vi

Vil

o o1 A B WO N DN - PP

17
20
26

29
29

viii



CHAPTERO04

4.1 Instruction & Programming

4.2 Ladder Diagram (LD)

4.3 Functional Block Diagram (FBD)

4.4 Instruction List (IL)

4.5 Structured Test (ST)

4.6 Sequential Functional Chart (SFC)
4.7Statement List (STL) Programming Language
CHAPTER -05

5.1 What is LG PLC?

5.2 LG PLC Panel Board Wiring Connection
5.3 Panel Board Equipment

5.4 LG PLC Addressing

5.5 Series of LG PLC

5.6 LG PLC Programming software

5.7 LG PLC Programs

CHAPTER -06

6.1 What is Mitsubishi PLC?

6.2 Input Addressing Counting System of Mitsubishi PLC
6.3 Output Addressing Counting System of Mitsubishi PLC

6.4 Timer Address of Mitsubishi PLC

6.5 Mitsubishi PLC Programming Software
6.6 Mitsubishi PLC Programs
CONCLUSION

REFERENCES

“©Daffodil International University”

Page
31
31
32
32
33
33
34

38
39
40
40
41
42
43

48
49
49
49
50
51
53
54



LIST OF FIGURES

FIGURES

Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:

1.1 Basic design of PLC
2.1 Basic structure of PLC
2.2 Push Button Switch

2.3 PV1 Series Long Life, Water Resistant Anti-vandal Switches
2.4 PV6 Series llluminated, Sealed, Long Life Anti-vandal Switches
2.5 PV8 Series llluminated, Sealed Anti-vandal Switches

2.6 Flow Switch

2.7 Stock Pressure Switch
2.8 Temperature Switch
2.9 Optical Switches

2.10 Photo Electric Switches
2.11 Proximity Switch
2.12 Thumbwheel switch
2.13 Solenoid valves

2.14 Contractors

2.15 Indicator lamps

2.16 Motor Stator

2.17 Alarms

2.18 generators

2.19 Inductive Sensors

“©Daffodil International University”

PAGE

10
11

12
13
13
14
14
15
16
16
17
18
18
19
20
20
21



Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:
Fig:

2.20 Capacitive Sensors

2.21 A Basic Optical Sensor

2.22 8 pin Relay

2.23 Basic design of relay circuit

4.1 Two input AND gate and Truth Table

4.2 Circuit & Ladder diagram of AND gate

4.3 Ladder diagram, 2-Input OR gate & its Truth Table
4.4 Circuit diagram of OR Gate

4.5 NOT gate & Truth Table

4.6 Circuit & Ladder diagram of NOT Gate

4.7 Two input NAND Gate & Truth Table

4.8 Circuit & Ladder diagram of NAND Gate

4.9 Two input NOR gate, Truth Table & Ladder diagram
5.1 LG PLC panel board wiring

5.2 LG PLC Programming Software

6.1 Mitsubishi PLC Programming Software

“©Daffodil International University”

23
25
26
27
34
34
35
35
36
36
36
37
37
39
42
50

Xi



Chapter # 01
PLC (Programmable Logic Controller)

1.1 Introduction:

The edge of modern science PLC (Programmable Logic Controller) is a new
invention that is really give us comfortable in our day life. PLC Was first invented
by Industrialist Richard-E-Morley in 1960. A group of engineers General Motors
in 1968 was developed the first Programmable Logic Controller (PLC), when the
companies were in search of an alternative to substitute complex relay control
systems. But Now It has many features.

1.2 What is PLC?

A Programmable controller is a solid state user programmable control system with
functions to control logic, sequencing, timing, arithmetic data manipulation and
counting capabilities. It can be viewed as an industrial computer that has a central
processor unit, memory, input output interface and a programming device. The
central processing unit provides the intelligence of the controller. It accepts data,
status information from various sensing devices like limit switches, proximity
switches, executes the user control program store in the memory and gives
appropriate output commands to devices like solenoid valves, switches etc.

Input output interface is the communication link between field devices and the
controllers; field devices are wired to the I/O interfaces. Through these interfaces
the processor can sense and measure physical quantities regarding a machine or
process, such as, proximity, position, motion, level, temperature, pressure, etc.
Based on status sensed, the CPU issues command to output devices such as valves,
motors, alarms, etc. Programmer unit provides the man machine interface. It is
used to enter the application program, which often uses a simple user-friendly

logic.



1.3 Feature of PLC

® The main feature of PLC
- PLC can be easily programmable.
- PLC does not suffer the problem of wear & fatigue.
- PLC is cost saving.
- PLC can be checked without the connection of field device.

- PLC is possible to connect the very complex logic function conveniently

- PLC can be interfaced with computer system.

- Maintenance personnel can easily find out the problems & repair.

- PLC has fast response.

- PLC is very compact.

- PLC is power saving equipment.

1.4 Various Convenience of using PLC

It can be use Program Instruction instead of general method of wiring
We can Control any device insufficiently

Temperature, Humidity, Noise cannot affect PLC

It is very easy to read, Write & utilize program in PLC

In PLC Logic & switching operation is used

Various types of stepper motor, automatic door control, relays
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1.5 Areas of Application of PLC

Every machine or system has a controller. Dependent on the technology type used,
controllers can be separated into hydraulic, pneumatic, electronic and electrical

controllers.

i
i

| et

M gy
1

PLC has also application areas. That’s are
. Steel Corporation
Il Cement Industries
lii.  Beverage Industries
Iv.  Packaging sector
V. Chemical Industries
vi.  Fertilizer
vii.  Textile Mil
viii.  Spinning Mil
IX.  Power Sector
X. Paper Industries

xi.  Ship Builders etc.
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1.6 Size of PLC

I .Small PLC Compact PLC
Input/ Output System (6-40)

ii. Large PLC  Module PLC

Input/ Output System (100-4800)
ii. Very Large PLC
Input/ Output System (10000-128000)

1.7 Basic Design of PLC

PLC-program

;

Input module J=——=>>| Central control unit J—=">|Output module

I !

Sensors Actuators

Figurel.l Block diagram of Basic design of PLC

PLCs contain three basic sections:
1. Central processing unit (CPU).
2. Memory: EPROM, RAM, and so on.
3. Input/output section for communication with peripherals (ADC, DAC).

A PLC is basically a black box with a number of inputs from, and a number of
outputs to, the outside world. It can make decisions, store data, do timing cycles
and do simple arithmetic, convert codes and so on. The basic difference between
this black box and a hardware logic system using IC chips or a relay controlled

system, is that specific coded messages are stored in areas called program memory,
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which are PROM or ROM and RAM chips. It is, however, much easier to change
a program when a different process is required than to rewire the control system.
For example, it may take electricians a couple of weeks to require a pipe mill,
whereas a programmer will spend only a fraction of this time to reprogram a PLC
since no wires will have to be changed. In addition, various recipes can be stored
in memory and accessed when required, making the program extremely flexible.
The system operates through interaction with the processor and program memory.
When the power to the system is turned on, the processor reads the first instruction
stored in memory and acts on this instruction.

When completed, it goes back to the memory for the next instruction, and so on
The

until task is complete. This operation is called the fetch-execute cycle.

processor communicates with the outside world via input and output modules.

1.8 Different Type of PLC
I. OMRON PLC
ii. MESSUNGPLC
iii.  MITSUBISHI PLC
iv. ~SIEMENSPLC
V. LG PLC

1.9 Compare between LG PLC, Mitsubishi PLC & Siemens PLC

LG PLC Mitsubishi PLC Siemens PLC

LG PLC is a one kind of
Programmable Logic Controller
that is manufactured by LG

corporation

Mitsubishi PLC is a one kind of
Programmable Logic Controller
that is manufactured by

Mitsubishi corporation

Siemens PLC is a one kind of
Programmable Logic Controller
that is manufactured by Siemens

corporation
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LG PLC is a small PLC or
compact PLC

Mitsubishi PLC is a large PLC
or module PLC

Siemens PLC is very large PLC

The input/output system of LG
PLCis6to 40

The input /output system of
Mitsubishi PLC is 100 to 4800

The input/output system of
Siemens PLC is 100000 to
128000

LG PLC is Used such industries
or automatic controlling system
where little bit of input/output
system is used and normal type
of controlling system is used
such as motor controlling
system, lighting controlling
system etc. it is used in
Industries, in automation, in

automation industries

Mitsubishi PLC is used such like
of industries or automatic
controlling system where the
input/ output system is large type
of. Using Mitsubishi PLC we
can control traffic signal by
using Mitsubishi PLC.

Siemens PLC is used such type
of Industries or automatic
controlling system where the
input/ output system is very
high. Using Siemens PLC we
can control the total
manufacturing system of an

industries.

The feature of LG PLC is better
because it has small input/output

system

The feature of Mitsubishi PLC is
low than LG PLC because it has
much i/o system than LG PLC
but by using Mitsubishi PLC we
can control more i/o0 system than
LG PLC

The main feature of Siemens
PLC is we can control total work
of any system is automatically

control by Siemens PLC

The programming of LG PLC is

simple

The programming of Mitsubishi
PLC is complex than LG PLC

The programming of Siemens
PLC is most complex than LG &
Mitsubishi PLC
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2.1 Basic Structure

of PLC

—__ O1—

Input —olot+

sensing

devices _%0"—
iy

CHAPTER 2
Design & Mode of Operation

Power supply

I Central
mii
| oll processing
n 4 | unit (CPU)
]
E u I Memory
e | I
1
Optical /
Isolation ==

Programming device

Qutput
load

~ v 2
_O_ devices
rd Y

~ED~c0
e —cao 3 |/

/'——.-—-——— ———— —

Optical
Isolation

Fig: 2.1 Basic structure of PLC

. Central Processing Unit: It bears the input signal & it process on the

base of instruction. It stores the result to memory & display output as

requires. Central processing unit processes all types of input data and

sends to output as needed.

. Power Supply unit: The main AC voltages converted to

(5 volt) DC. Then the program is developed and sends to PLC memory

Unit.

ii.  Programming Device: It consists of required program to this device &

program is developed to this device also. After developing program the

program is send to PLC memory unit.
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iv. ~ Memory Unit: Where the program is stored is called memory unit. This

stored program is used based on instruction by CPU.

V. Processor: It receives the information from outside the system, stored to
the memory and process as an instruction. So that from where the
processor receives information is called input section. The processed
action is send to output device. Switch, Level roller’, encoder is used as
an input device. Motor, Solenoid etc. is used as an output device.

2.2PLC Overview

This low cost PLC system was designed to satisfy hunger of Automation of Indian
Industry and also helps beginners as well as development engineers to get into
Automation field.

System consists of following main sections:

(1) The CPU:

The CPU uses the 89¢51 microcontroller, which operates at 11.0592 MHz It has
8k RAM, which can be used as data memory, 8k RAM that can be used as program
memory as well as data memory, 8k EEPROM that can be used as program
memory.

(2) Input/output Section:

This part of system is on separate board connected to processor via cable. It allows
the processor to communicate with the outside world. It is also called Data
Acquisition System (DAS).

This part of system provides 4 digital inputs consisting of 2 dc and 2 ac, 4 digital
outputs consisting of 2 dc and 2 ac each. It also provides 8 analog inputs with

following ranges:
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1. -5v to +5v (one channel).
2. Ov to 10v (one channel)
3. 4mA to 20mA (one channel).
4. Ov to 5v (five channel).
(3) Timer/Counter:
The system has 2 timers or 2 counters or 1 timer and 1 counter. The timer provides
maximum of 255sec delay and the counter provides maximum of 255 counts
(4) Serial Communication:
The system uses RS-232 serial data standard. Chip ICL232 is used as

communication interface between RS-232 standard and TTL logic.

(5) Programming Device:
This system uses personal computer (PC) as programming device. The user can
write program in user friendly language. The programming devices (PC)
convert this user friendly language program into machine understandable

language and transmit it to the PLC board via serial communication.

(6) Power Supply Unit:
This system provides +12v and -12v with maximum 2amps and +5v with

maximum of lamps
2.3 Input Device of PLC

I. Push Button Switch
ii.  Selector switch

ii.  Level Switch

iv.  Flow Switch

V. Pressure Switch
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vi.  Temperature Switch
vii.  Optical Switch

viii.  Photo Electric Switch
IX.  Proximity Switch

X. Thumbwheel Switch

Explanation of Input Devices:
I. Push Button Switch:

Fig: 2.2 Push Button Switch

“©Daffodil International University”
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There are various types of push button switch they are:

a) PV1 Series Long Life, Water Resistant Anti-vandal Switches
u'( 5 —
'S : /
%\x . g
/
——/

Fig: 2.3 PV1 Series Long Life, Water Resistant Anti-vandal Switches

The PV1 series water resistant, sealed, anti-vandal switches feature long life and
custom laser engraved marking options. This anti-vandal switch features a clean,
aesthetic look for high end products. It has a panel cut-out size of 19mm. It is
sealed to IP65 ratings. Our anti-vandal switches are popular for use in Kkiosk
applications, ticket dispensers and industrial-type applications. Also comes in

black anodized finish

b) PV6 Series llluminated, Sealed, Long Life Anti-vandal Switches

o~

~ /
Fig: 2.4 PV6 Series llluminated, Sealed, Long Life Anti-vandal Switches
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The PV6 series illuminated anti vandal switches feature a long life expectancy and
are water resistant. lllumination LED colours include red, yellow, orange, blue,
green and white. Available with dot or ring illumination and a 16mm panel cut-out
size. Applications for this anti-vandal pushbutton switch include kiosks and ticket

dispensers, among other designs that require vandal resistance

c) PV8 Series llluminated, Sealed Anti-vandal Switches

Fig: 2.5 PV8 Series llluminated, Sealed Anti-vandal Switches

The PV8 series anti vandal switches feature a long life expectancy and are water
resistant. Illumination LED colours include red, yellow, orange, blue, green and
white. Dot or ring illumination options are available. 25mm panel cut-out size.
This anti-vandal switch is available with 2 or 4 poles, and offers momentary or
maintained options. Applications for this anti-vandal pushbutton switch include
kiosks, security applications and ticket dispensers, among other designs that

require vandal resistance in a public setting.

“©Daffodil International University” 12



i, Flow Switches

6560-857 Sundance Spas Flow Switch, with Transparent

Fig: 2.6 Flow Switch
Unique Designs...For use in Liquids or Gases

These switches feature high quality, corrosion-resistant materials for use in the
toughest environments. Material choices, ranging from stainless steel to Royton
offer vast chemical compatibility. Versions include switches with fixed or
adjustable actuation settings, models for viscosity compensation or high pressures,

in-line models and designs to satisfy any mounting or space requirement.

ili.  Stock Pressure Switch

Stock
Pressure
Switches

Fig: 2.7 Stock Pressure Switch
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A pressure switch is a form of switch that closes an electrical contact when a

certain set pressure has been reached on its input. The switch may be designed to
make contact either on pressure rise or on pressure fall. Another type of pressure
switch detects mechanical force; for example, a pressure-sensitive mat is used to

automatically open doors on commercial buildings.

Iv. Temperature switch:

Fig: 2.8 Temperature Switch

The function of the temp switch is to communicate with your car computer and
register the temperature on your cars gauge. To let you know how hot your car is
running or if it’s at risk of overheating. Which if occurs can cause very expensive
repairs.

V. Optical switch

Fig: 2.9 Optical Switches

“©Daffodil International University” 14
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An optical switch is a device that transfers light signals between different channels
in communications networks. Optical fiber networks were developed in the 20"
century to carry higher quantities of data than were possible with earlier copper
wire systems. Increasing use of the Internet and expanding cellular telephone and
television offerings required greater quantities of data to be managed by
communications networks.

vi.  Photo electric switch:

Fig: 2.10 Photo Electric Switch

A photoelectric switch is a switch that is activated by light.

There are 2 common uses:

1. Alight beam, like a Laser in a bank security system, shines from the source
(Laser) to a photoelectric cell on the other side of the room. When the beam
is broken (stepped through), the light is stopped and the photoelectric cell
activates a switch, which sets off an alarm

2. Outdoor lights sometimes have photocells. These photocells sense when it

is day (light) and night (dark). When it is dark enough they switch on the
light automatically.
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vii.  Proximity switch

S

== Eo—
Fig: 2.11 Proximity Switch

Proximity switches open or close an electrical circuit when they make contact with
or come within a certain distance of an object. They are most commonly used in
manufacturing equipment, robotics, and security systems. There are four basic

types: infrared, acoustic, capacitive, and inductive.

viii. Thumbwheel Switch

Fig: 2.12 Thumbwheel switch

A thumbwheel switch is a multi-position rotary switch. It contains a sprocket that
can go forward or backward. As you can imagine from the name, you will be able
to use a thumb, or a finger, to move the sprocket each way. They can be on a

mechanical or an electronic device. These are sometimes called digital switches,
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and you can see them in action on a variety of different devices. Some of them are

very simple, while others are going to be quite a bit more complex
2.4 Output Device of PLC

I. Solenoid Valves
Ii. Contractor

iii.  Indicator Lamp
Iv.  Motor Stator

V. Alarm

vi.  Generator

Explanation of Output Devices:

I.  Solenoid Valves:

Fig: 2.13 Solenoid valves
A solenoid valve is an electromechanical device used for controlling liquid or gas flow. The

solenoid valve is controlled by electrical current, which is run through a coil. When the coil is
energized, a magnetic field is created, causing a plunger inside the coil to move. Depending on
the design of the valve. When electrical circuit is removing from the coil, the valve will return to

its de energized state.
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li. Contractor:

Fig: 2.14 Contractors

A contactor is an electrically controlled switch used for switching a power circuit,
similar to a relay except with higher current ratings. A contactor is controlled by a

circuit which has a much lower power level than the switched circuit.

Iil.  Indicator Lamp:

Fig: 2.15 Indicator lamps

Indicatorlamp-
indicatorconsistingofalighttoindicatewhetherpowerisonoramotorisinoperation pilot

lamp, pilot light indicator a device for showing the operating condition of some

system...

“©Daffodil International University” 18



IV. Motor Stator:

Fe=solsar posidon
f=edback

— red Lo s il rreircin-
bBoronmagret
brushl=ss mohor

Staminless- shesl
cutpat shatt

Fig: 2.16 Motor Stator
Motor Stator: A motorist an output device which have various constructive works

in industries. Such as to run conveyor belt synchronous motor is used, for maintain

other equipment various motor is used.

V. Alarm:

Alarm system monitoring has several uses. One of its main purposes is to prevent
burglaries. If a thief tries to break into a building with an alarm system, a loud
siren will sound and scare the burglar off. Meanwhile, the alarm company will see

that the alarm has been triggered. Normally, a representative will call the building

“©Daffodil International University” 19



to make sure it wasn't a false alarm and to make sure that everything in the

/

building is okay.

Vi. Generator:

Fig: 2.18 generators
A generator is an electrical device which is used for power generation. By using

PLC program we can control generator.

2.5 Different Type of Sensors

2.5.1 Inductive Sensors
Inductive sensors use currents induced by magnetic fields to detect nearby metal
objects. The inductive sensor uses a coil (an inductor) to generate a high frequency

magnetic field as shown in Figure.
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inductive coal
metal -

P =
O+

4 1.' 1.' r \[
\

|  oscillator outpui
and level switching
detector

Fig: 2.19 Inductive Sensors

If there is a metal object near the changing magnetic field, current will
flow in the object. This resulting current flow sets up a new magnetic field
that opposes the original magnetic field. The net effect is that it changes
the inductance of the coil in the inductive sensor. By measuring the
inductance the sensor can determine when a metal have been brought

nearby. These sensors will detect any metals, when detecting multiple

types of metal multiple sensors is often used.

Example (CYLINDRICAL TYPE WITH LEADS)
Part number: PROSDC

Form au tonics PR Series

w9 &
i

)y &
' &>
e H =

] i)

FEATURES:
Size: 8-12-18-30 mm diameter
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2-wire DC, 3-wire DC or 2-wire AC models available
Normally open or normally closed

Shielded or non-shielded models

3-wire DC available NPN or PNP

Standard or long body versions

LED indication of output status

2 meter cable

2.5.2 Capacitive Sensors
Capacitive sensors are able to detect most materials at distances up to a

few centimeters. Recall the basic relationship for capacitance.

¢ = d where, C = capacitance (Farads)
k = dielectric constant
A = area of plates
d = distance between plates (electrodes)

In the sensor the area of the plates and distance between them is fixed. But, the
dielectric constant of the space around them will vary as different materials are
brought near the sensor. An illustration of a capacitive sensor is shown in Figure.
an oscillating field is used to determine the capacitance of the plates. When this

changes beyond a selected sensitivity the sensor output is activated.
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Fig: 2.20 Capacitive Sensor
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T NN
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electrode [ — — - electrode

Dielectrics and Metals Increase the Capacitance

The sensors are normally made with rings (not plates) in the configuration
shown in Figure. In the figure the two inner metal rings are the capacitor

electrodes, but a third outer ring is added to compensate for variations.

Without the compensator ring the sensor would be very sensitive to dirt, oil

and other contaminants that might stick to the sensor.
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Example: (CYLINDRICAL TYPE WITH LEADS)
Part number: CR18-8DN

Form au tonics CR Series

FEATURES:

Size: 18mm or 30 mm 3-wire DC or
2-wire AC models normally open or

normally closed

3-wire DC available NPN or PNP
Adjustable sensitivity
Detecting distance to 15mm
LED indication of output status
2 meter cable
IP66 (18mm) or IP65 (30mm)

2.5.3 Optical (Photoelectric) Sensors
Light sensors have been used for almost a century - originally photocells were
used for applications such as reading audio tracks on motion pictures. But modern

optical sensors are much more sophisticated.

“©Daffodil International University” 24



Optical sensors require both a light source (emitter) and detector. Emitters will
produce light beams in the visible and invisible spectrums using LEDs and laser
diodes. Detectors are typically built with photodiodes or phototransistors. The
emitter and detector are positioned so that an object will block or reflect a beam

when

square wave

J'I.I'LI'LI'LI- smaller signal
+V +V

O @

|

amplifier

lens lens P
. ':_ light demodulator
oscillator . i
| | i plpiplipiy l | detector and

switching circuity

i

phofotl ansistor

Fig: 2.21 A Basic Optical Sensor

In the figure the light beam is generated on the left, focused through a
lens. At the detector side the beam is focused on the detector with a
second lens. If the beam is broken the detector will indicate an object is
present. The oscillating light wave is used so that the sensor can filter out
normal light in the room. The light from the emitter is turned on and off at
a set frequency. When the detector receives the light it checks to make
sure that it is at the same frequency. If light is being received at the right
frequency then the beam is not broken. The frequency of oscillation is in

the KHz range, and too fast to be noticed. A side effect of the frequency
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method is that the sensors can be used with lower power at longer

Distances.

2.6Relays

Fig: 2.22 8 pin Relay

A relay is an electrically operated switch. Many relays use an electromagnet to
mechanically operate a switch, but other operating principles are also used, such
as solid-state relays. Relays are used where it is necessary to control a circuit by a
low-power signal (with complete electrical isolation between control and
controlled circuits), or where several circuits must be controlled by one signal. The
first relays were used in long distance telegraph circuits as amplifiers: they
repeated the signal coming in from one circuit and re-transmitted it on another
circuit. Relays were used extensively in telephone exchanges and early computers

to perform logical operations.
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Basic design and operation:

Fig: 2.23 Basic design of relay circuit

Operation:

A simple electromagnetic relay consists of a coil of wire wrapped around a soft
iron core, an iron yoke which provides a low reluctance path for magnetic flux, a
movable iron armature, and one or more sets of contacts (there are two in the relay
pictured). The armature is hinged to the yoke and mechanically linked to one or
more sets of moving contacts. It is held in place by a spring so that when the relay
is de-energized there is an air gap in the magnetic circuit. In this condition, one of
the two sets of contacts in the relay pictured is closed, and the other set is open.
Other relays may have more or fewer sets of contacts depending on their function.
The relay in the picture also has a wire connecting the armature to the yoke. This
ensures continuity of the circuit between the moving contacts on the armature, and
the circuit track on the printed circuit board (PCB) via the yoke, which is soldered
to the PCB. When an electric currentis passed through the coil it generates

a magnetic field that activates the armature and the consequent movement of the
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movable contact either makes or breaks (depending upon construction) a
connection with a fixed contact. If the set of contacts was closed when the relay
was de-energized, then the movement opens the contacts and breaks the
connection, and vice versa if the contacts were open. When the current to the coil
Is switched off, the armature is returned by a force, approximately half as strong as
the magnetic force, to its relaxed position. Usually this force is provided by a
spring, but gravity is also used commonly in industrial motor starters. Most relays
are manufactured to operate quickly. In a low-voltage application this reduces
noise; in a high voltage or current application it reduces arcing. When the coil is
energized with direct current, a diode is often placed across the coil to dissipate the
energy from the collapsing magnetic field at deactivation, which would otherwise
generate avoltage spike dangerous to semiconductor circuit components. Some
automotive relays include a diode inside the relay case. Alternatively, a contact
protection network consisting of a capacitor and resistor in series (snubbed circuit)
may absorb the surge. If the coil is designed to be energized with alternating
current (AC), a small copper "shading ring" can be crimped to the end of the
solenoid, creating a small out-of-phase current which increases the minimum pull

on the armature during the AC cycle.
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CHAPTER 3
Memory and Addressing Of PLC

3.1 Type of PLC Memory

ROM: Read Only Memory. We can read the data from this memory, but we
cannot write (store) any data or instructions into this memory.

RAM: Random Access Memory. We can read and write any data or instructions
into this memory. If power fails then all data will be erased automatically.

PROM: Programmable Read Only Memory. By using a special program we can
write any data or instructions into this memory for only one time.

EPROM: Erasable PROM. By using ultraviolet ray we can erase the contents of
EPROM.

EEPROM: Electrically Erasable PROM. We can erase the contents of an
EEPROM by a special electrical signal. In PLC the program or user memory is a
battery backed RAM normally or EEPROM where the instructions-code are stored.
The name ‘data memory’, ‘work memory’ etc. indicate the stored contents of all

memory and / or purpose of use.

3.2 Instruction of PLC

An instruction is a symbol or a group of letters which initiates the PLC to perform
a specific function. A set or a group of predetermined instructions which activate
the PLC to execute desired sequential operation is known as program. The
instructions used for microprocessor based system is known as the language for the
system. Now a days, different types of high level language are available which
provides commends and statements very close to the actual functions.

1. Relay instruction
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2. Timer instruction (On-delay, Off-delay, accumulated value,

reset accumulated value etc.)

3. Counter instruction (up-counter, Down-counter, reset instruction)

3.2.1 Instructions

Symbols

Symbols

Commands/Instructions

Examine ‘ON’

Examine ‘OFF’
Energize output
Latch or Set

Unlatch or Reset

RESET
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CHAPTER 4
Programming Language of PLC

4.1 Instruction & Programming

The languages can be mixed in any way within a PLC project. The unification and
standardization of these five languages represent a compromise of historical,
regional and branch-specific requirements. Provision has been made for future
expansion, (such as the function block principle or the language Structured Text)
plus necessary information technology details (data type etc.) have been
incorporated.

The language elements are explained with the help of a machining process
involved in valve production. Two sensors are used to establish whether a work
piece with correctly drilled holes is available at the machining position. If the valve
to be machined is of type A or type B — this is set via two selector switches — the
cylinder advances and presses the sleeve into the drilled hole.

4.2 adder Diagram (LD)

Ladder diagram is a graphic programming language derived from the circuit
diagram of directly wired relay controls. The ladder diagram contains contact rails
to the left and the right of the diagram; these contact rails are connected to
switching elements (normally open/normally closed contacts) via current paths and

coil elements.
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Part_typeA Part_present Drill_ok Sleeve in

| | | |
| | | () |

Part_TypebB

4.3Function Block Diagram (FBD)

In the function block diagram, the functions and function blocks are represented
graphically and interconnected into networks. The function block diagram

originates from the logic diagram for the design of electronic circuits.

Part TypA —— OR AND
Part TypB —

Sleeve In

Part_present
Drill_ok
4 4lInstruction List (IL)

Statement list is a textual assembler-type language characterized by a simple
machine model (processor with only one register). Instruction list is formulated
from control instructions consisting of an operator and an operand.

LD Part_Type A

OR Part_Type B

AND Part_ Present
AND Drill_ Ok
ST Sleeve_ in

With regard to language philosophy, the ladder diagram, the function block

diagram and instruction list have been defined in the way they are used in today‘s
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PLC technology. They are however limited to basic functions as far as their
elements are concerned. This separates them essentially from the company dialects
used today. The competitiveness of these languages is maintained due to the use of
functions and function blocks.

4.5Structured Text (ST)

Structured text is high-level language based on Pascal, which consists of
expressions and instructions. Instructions can be defined in the main as: Selection
instructions such as

IF...THEN...ELSE etc., repetition instructions such as FOR, WHILE etc. and
function block invocations.

Sleeve_in:=(Part_TypeA OR Part_TypeB) AND Part_present AND Drill_ok
Structured text enables the formulation of numerous applications, beyond pure
function technology, such as algorithmic problems (high order control algorithms
etc.) and data handling (data analysis, processing of complex data structures etc.).
4.6 Sequential Function Chart (SFC)

The sequential function chart is a language resource for the structuring of
sequence-oriented control programs. The elements of the sequential function chart
are steps, transitions, alternative and parallel branching. Each step represents a
processing status of a control program, which is

Basic PLC Programming active or inactive A step consists of actions which,
identical to the transitions, are formulated in the IEC 1131-3 languages. Actions
themselves can again contain sequence structures. This feature permits the
hierarchical structure of a control program. The sequential function chart is

therefore an excellent tool for the design and structuring of control programs.
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4.7 STATEMENT LIST (STL) PROGRAMMING LANGUAGE:

4.7.1 AND Gate
2 Input AND Gate

TRUTH TABLE

INPUTS | OUTPUT

AND Gate

M M
2=
G ) | )

- a0 o %
CU T .

- 0 0 o N

Fig 4.1 Two input AND gate and Truth Table

AND GATE

.—./ H/
+6v A B

7 o A B C
1059 -

Ov By V.Ryan |

Fig: 4.2 Circuit& Ladder diagram of AND gate
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4.7.2 OR Gate

L,

Q

A | B | Output A
olo| o :Di
01 B

110

11

— — | —

Fig: 4.3 Ladder diagram, 2-Input OR gate &its Truth Table

— (9 Q

Fig: 4.4 Circuit diagram of OR Gate
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4.7.3 NOT Gate

NOT Gate
e TRUTH TABLE
X L=k
INPUT OUTPUT
X Z
0 1
1 0

Fig: 4.5 NOT gate & Truth Table

T (o) or-o -H’ (%

Fig: 4.6 Circuit & Ladder diagram of NOT Gate

4.7.4 NAND Gate
2 Input NAND Gate

TRUTH TABLE

INPUTS QUTPUT
X h d
NAND Gate
0] o 1
s 0 1 1
)
1 9] 1
1 1 o]

Fig: 4.7 Two input NAND Gate & Truth Table
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ol C Q A \.)—
B
— ) ‘; v
B Al

Fig: 4.8 Circuit & Ladder diagram of NAND Gate

4.7.5 NOR Gate

NOR gate

|nputa® Output
Inputg,

A| B | Output

AC1IE 51 52 12
0|1

110

111

)

Fig: 4.9 Two input NOR gate, Truth Table& Ladder diagram
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Chapter 5

LG PLC Programming

5.1 What is LG PLC?

LG PLC is one kind of PLC which is manufactured by LG Corporation. This is
small or compact PLC. Input Output ability of this PLC is (6-10) six to ten. This
PLC is very comfortable to use. Where input output system is less LG PLC is used

in this sector.
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5.2 LG PLC Panel Board Wiring Connection

Fig: 5.1 LG PLC panel board wiring
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5.3 Panel Board Equipment

Vi.

Vil.

viii.

Xl.

Xil.

MCB(molded care circuit)/MCCB(miniature circuit breaker)
SMPS(switching mode power supply)
Connector
Push Button Switch
PLC

Indicator Lamp
Relay
Relay Base
PLC base
Magnetic Conductor / Dxilery Conductor
Wire

Selector Switch

5.4 LG PLC Addressing
Input Address Output Address
P0O000-P0007 P0040-P0043

5.4.1 LG PLC Timing Instruction

TON TO0000 0050
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5.4.2 Input Addressing Counting System of LG PLC

PO000
P0O001
P0002
P0O003
P0O004

PO005 POOOA POOOF P0014
P0006 POO0OB P0010 P0O015
P0O007 PO00OC PO011 P0016
PO008 PO0OD P0012 P0O017
P0O009 POOOE P0O013 P0O018

5.4.3 Output Addressing Counting System of LG PLC

P0040
P0041
P0042
P0043
P0044
P0045

P0046 P0O04C P0052
P0047 P004D P0O053
P0048 POO4E P0O054
P0049 POO4F P0O055
POO4A P0O050 P0O056
P004B P0O051 P0O057

5.5 Series of LG PLC

Master K Series 80s

Master K Series 120s
Master K Series 200s
Master K Series 400s
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P0O059
POO5SA
P0O05B
PO05C

PO0SD.....
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5.6 LG PLC Programming Software

Puject Fle Edt Tool View Onine Debu Winow Help

B0k | Kena i BeLLUDD Bo2OABEE 10
———l |
EID New Project?

|| "CHEF AR @845 [g EEEDYNE
Parameti | I
Varable
Monitor

Fig: 5.2 LG PLC Programming Software
KGL_WIN is one type of LG PLC programming software. This software series is
80s. We have completed various programs by using this software.
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5.7 LG PLC Programs
5.7.1 One Motor Control Program

In this program when P0O00O0 switch is press then PO040 load is start. We can turn
off the output load of PO040 by pressing PO041.
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5.7.2 Five (5) Motor Control Program

In this program shows five output load control automatically by using PLC
program. When P000O start switch is press then the motor P0040 is turned on and
in other four motor the PO00O input worked as a feedback system. So that the other

four motor is turned on. This is the way we can control five output motor.

“©Daffodil International University” 44



5.7.3 One lamp flash program using timer

In this program when P000O is press then lamp P0041 is flash on. Timer TON T0O
50 is on by feedback P0041. When five seconds is gone then the timer TOO is send
a signal to relay and lamp will off and other timer TOO1 is turn on. After five
seconds TOO1 timer send a signal to relay and lamp will turn on. This process will
be continuing. If we want to turn off light permanently then we have to press
P0O001 switch.
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5.7.4 Three lamp flash program using timer

In this program when P0O00O switch is press then PO041 lamp is turn on the timer
TON TO0O0 50 is on by the feedback P0041. After five seconds TOO timer send a
feedback then P0041 is turn off and timer TOO1 and lamp P0042 is turn on and
timer TO2is turned on by the feedback of P0042. After five seconds timer T002
send a feedback then the lamp P0042 is turned off and timer TOO03 is turn on and
P0043 motor is turned on. After five seconds timer TO03 sends a feedback then
P0041 lamp is turn on. This process will remain same.
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5.7.5 A load shedding control program

In this program if PO000 switch is turn on then the lines P0040, PO041, P0042 is
turned on. The timer TOO is also on by feedback P0040. After five seconds TOO
send a feedback then P0043 line is turned off and timer TOO1 is on by feedback
TOO and P0044 line is turn on. After five seconds Poo42 is turned off and P0043 is
turned on. After five seconds P0041 is turned off and P0042 is turned on this

process will be continuing
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Chapter 6

MITSUBISHI PLC

6.1 What Is Mitsubishi PLC

Mitsubishi PLC is one kind of PLC which is manufactured by Mitsubishi
Corporation. This is small or compact PLC. It has also large or module PLC. The
input output ability of compact PLC is six to ten (6-10) and the input output ability
of module PLC is one hundred to four thousand and eight hundred (100-4800).
This PLC is very comfortable to use. Where input output system is less or medium
Mitsubishi PLC is used in this sector.
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6.2 Input Address counting System of Mitsubishi PLC

X000
X001
X002
X003
X004
X005

6.30utput Address counting System of Mitsubishi PLC

Y000
Y001
Y002
Y003
Y004
Y005

X006
X007
X008
X009
X00A
X00B

Y006
Y007
Y008
Y009
YO00A
YO00B

X00C
X00D
XO00E
XO00F
X010
X011

Y00C
Y00D
YOOE
YOOF
Y010
Y011

X012
X013
X014
X015
X016
X017

Y012
Y013
Y014
Y015
Y016
Y017

6.4 Timer Address of Mitsubishi PLC

K50

'

6.5 Mitsubishi PLC Programming Software

!

TO
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X018
X019
X01A
X01B
X01C
X01D

Y018
Y019
YO1A
Y01B
YO01C
Y01D

X01E
XO01F
X020
X021
X022
X023
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|| Fle Edit Simulation Tooks Help

JJ Project Edit Convert View Online Tools
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1l 0000
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Ready RUN

Fig: 6.1 Mitsubishi PLC Programming Software

SWOD5C-FXTRN-BEG-E software is used for programming in Mitsubishi PLC.
By using this software we have completed various programs.
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6.6 Mitsubishi PLC Program

6.6.1Traffic Control Program with Two Indicators

Application Timer Program - 2

I

—
Project Edit Convert VYiew Online Tools opefaﬁon Panef
020 TO X021 H ~ Erun
i) 000

_| n{ % Lamp display I

oce oo @ o
il 0000

e ‘2, @fs

r s
6t 5t [=]

A (o leieE

000 X021 T ka0 B R
g H I | Q10 © 10 O peration switches I

21 LA @

b g

_| 014 O 14

C_) 15 C_) s

0 KED H e @

y @543 @

13—' N 01 01

28 .15 @ 15

01 O 16

@Az @17

ghroot

Cx 02

e 0x

cm ox

18 {END } 0z 03

T 0 0m

8 x 035

Cx 00X

0z 0F

Write data to the PLC RUN

When switch X020 is press then Y0000 red light is turn on. Timer TO is on also by
feedback Y0000. After five seconds timer send a feedback then the timer T1 is on
and Y1 green light is on also and in this time YO red light is off. After five seconds
T1 send a feedback then again led light is on and green light is off. This process

will be continuing.
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6.6.2 Traffic Control Program with Three Indicators

Pushbutton Signal
Y2(Green) Y0(Red)
F T §
<> Y4(Yellow)
Main
RUM
- e
— - e .
Project Edit Convert View Online Tools opEfaﬁ'OﬂPaﬂE]'
010 T0 X021 S ey e
o Hiraoo m
000 oo &0
@ 1 @)1
oz 82
4 (efialE
IE] Tl fetla iaiia
o5 0 s
06 06
000 T ¥021 - @ 7ielT
8 Hiro @10 010
I3 L8 S®ia @ 41
o 212 012
213 013
_| O 014
@15, @ 15
RUM L ———
T T2 X0 KE0 -| e
A 8 o
;
o0 &0
@ 1@/
Y001 H 0z 8 2
@ 3008
0w T X021 K50 8 4 8 4
- - 1 5 5
20 T2 8608
50 @ 7wy
-
= 10 010
o1 0N
01z 012
- - 013 Q13
) T2 M0 KED L
JH L 5 Beiis eis
24 016 016
17 017
Hrooz 0 02
621 @21
022 022
023 02
3 {END vy 924 0m4

In this program when X0010 switch is press then YO red light is turn on in the
mean time timer TO is on by the feedback Y0000. After five seconds TO send a
feedback then led light is off, yellow light is on and timer Ti is on and also timer
T2 is on. After five seconds T2 timer send a feedback so Y1 yellow light is turn off
and green Y2 light is turn on and also T3 timer is turn on. After five seconds T3
timer send a feedback then red light YO is on and green light Y2 is off. This
process will be continuing
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CONCLUSSION

A programmable Logic Controller (PLC) is a device that was invented to Replace
the necessary sequential relay circuit for machine control. A person knowledgeable
in relay logic system can master the major PLC functions. These are used
extensively in nuclear reactor building and security control system .it is reliable
compare to other control systems. These may be used to run a vibot. By using the
PLC application logic we can control the airlock logic control panel of reactor
buildings. These PLCs are used in many “real world” applications. So using these
PLC’s nuclear reactor building doors namely Main Air Lock & Emergency Air
Lock.
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