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Definition of a PLC

+ A programmable logic controller
(PLC) is a digital computer used for
automation of electromechanical
processes, such as control of
machinery on factory assembly lines,
amusement rides, or lighting
fixtures.

Basic PLC operation

( Central Processing Unit) (CPU )
Input Modules
Output Modules

* DigitalInput C)
* Analoglnput Frm LRl
glnp —

N
P
U
T
=

m e~ c oo =

|'"r't:uo: 4 € v 4 cC

Programming Device
(PC)

Inputs / Sensors

“G

Push button Switch ON/OFF

L
% AP

Laser Sensor Pressure Sensor

¥ %

Inductive Sensor

Limit Switch Sensor

What is a PLC?

PLC in general

8 Inputs Power supply for expansion modules

Power supply 4 Inputs

Slider for
. electrical bus
connection

E o

4 Outputs

Interface for
LOGO! TD

Ay

4 Qutputs

Advantages and Disadvantages of PLC

Advantages of programmable logic controller (PLC)

* Smaller physical size than hard-wire solutions.

* Easier and faster to make changes.

* PLCs have integrated diagnostics and override functions.

* Diagnostics are centrally available.

* Applications can be immediately documented.

* Applications can be duplicated faster and less expensively

Disadvantages of programmable logic controller (PLC)

* Upgrading issues.

* There are limitations of working of PLCs under high
temperature, vibration conditions.




Outputs / Actuators

Contactor

@

Light Signal

Electrical Valve

DC Input Module

Light emitting
diode

r 4

I

Pholo-
transistor

—8

—7

=5

Input...
loPLC

PLC
module

1

| 8
Signal
to CPY)

I—AAAS—— AN

AC Input Module

AC INPUT
MODULE

FIELD DEVICE
CONTACT

o

Technology Sensing Applications Target materials
range
Inductive Iron
Any close-range Saal
Al i
) <4-40 mm detection of c c::::rum
- ferrous material
> etc.
P
Capacitative Liquids
Wood -
Close-range
& B Granulates
r) - <3-60 mm detection of :
o = non-ferrous Plastic
& material Glass
~ etc.
b a
Photoelectric Silicon l
Long-range., Plastic !
<Imm- 60 mm smalll or large Paper
target detection Metal ¢
etc. 1 3

Ultrasonic

ﬁ

<30 mm-
3 mm

Long-range
detection of
targets with
difficult surface
properites.
Color/reflectivity
insensitive.

Cellophane

Foam

Glass
Liquid
Powder g
ete.

Input / Output scheme
DC Input Module

Current
Limiting
Resistor

Input / Output scheme
AC Input Module




Output Module Output Module

AC INPUT
MODULE

AC Cg
00—
1o-@—
020—@—

—e—6h
rlng;ﬁLwcs oG — > Pz

I
I
1
I
so-@— }
I
I
1
1
1

FROM CPU

L1 5
00— OPTO-COUPLER
T S—@—

_____________________ -
c2© )

TERMINAL BOARD

(CPU)

CPU ( Central Processing Unit)

* The central processor unit (CPU) is a
microprocessor system that contains the
memory of the system and is the PLC decision
making unit. The CPU monitors the inputs and
makes decisions based on instructions held in
the program memory. The CPU performs relay,
counting, timing, data comparison, and
sequential operations.




Memory of the PLC Applications

SYSTEM MEMORY

Data Table Area

APPLICATION

MEMORY User Program Area

Data Table Area: The numbers (values), time, and variables are stored, adjustable
and monitored.

User Program Area: We only put the program that we want to design

Memory of the PLC System

Volatile MEMORY Non-Volatile

ROM
RAM
prom | programmable read-only memory
'__H_Hﬂ_'-l—
epROM | erasable programmable read-only memory
e !
TEPROM | electrically erasable programmanle

read-only memory

RAM: Random-access memory is a form of computer memory
that can be read and changed in any order, typically used to store
working data and machine code.

ROM: Read-only memory is a type of non-volatile memory used
in computers and other electronic devices. Data stored in ROM
cannot be electronically modified after the manufacture of the
memory device.

Basic programming elements

1. Real Signals.
2. Software Signals.
3. Software Functions.

Real Signals.

Consist of:

1. Digital input signals (1)

2. Digital output signals (Q)
3. Analog input signals (Al)
4. Analog output signals (AO)
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e https://cdn.automationdirect.com/static/eBooks/PLC%20Handbook.pdf

e Himanshu Kumar - Advanced Industrial Automation_ PLC programming in simplest way with 110 solved

examples (2020)
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e https://docs.google.com/file/d/0B4dfBaZzYZHx4NnNSREFja01tZ3M/edit?resourcekey=0-
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e https://youtu.be/QyVIinBHzRo?feature=shared
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Basic functions

Introduction

Wiring

Operation on
device

LOGO! Soft
ComfortVé.1

woen 8 pasic

functions

OR function

Introduction

Wiring

Operation on oR
ice >

LOGO! Soft
Comfort V6.1

Application
example

Logic module LOGO!

NOR (not-OR) function

Introduction

Wiring

NOR
‘Operation on
device

LOGO! Soft
Comfort V6.1

Application
example

SIEMENS

& | &8 z1|z1, ] 1,

P

SIEMENS

El

Parallel circuit
normally open contact

Logic table for OR block:

Input 1 Input 2 Input 3 Qutput

0 [ 0 0
0 1 1
o 1 0 1
] 1 1 1
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 1

118 ASFAPSS

SIEMENS

Series circuit
normally closed
contact

Logic table for NOR block:

Input 1 | Input 2 | Input 3 | Output

0 0 0 1

alalalale|e
alalole|s|ale

1
0
1
0
1
0
1

o|e|o|o|le|e|e

AND function

Introduction

Wiring

Operation on
device

AND

LOGO! Soft
Comfort V6.1

Application
example

NAND (not-AND) function

Introduction

Wiring

Operation on
device NAND

LOGO! Soft — &
Comfort V6.1 |

Application
example

SIEMENS

SIEMENS
" Series circuit
normally open
contact
Logl: tal?le fqrAND blp:!{: )
Input 1 Input 2 Input3 | Output
o 0 0 0
] 0 1 0
o 1 0 o
] 1 1 0
1 0 0 0
1 0 1 0
1 1 ] 0
1 1 1 1
SIEMENS

Parallel circuit
normally closed
contact

Logic table for NAND block:

Input 1 | Input 2 | Input 3 | Output
0 0 0 1
0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 il
1 0 1 1
1 1 0 1
1 1 1 0




SIEMENS SIEMENS

NOT function XOR function

Alook at the circuit diagram shows that the light H1is only on, . I duct Alook at the circuit diagram shows that the light H1 s only on,
‘when the switch $1is pot switched. L switched.
This circuit is called NOT logic.

H1

Logic table for XOR block:

Output is 1, when the input is 0, Le. NOTinverts the status Loglc table for NOT block: Input 1_| Input 2 | Output
at the input. i . input 1 | Output Output of XOR is 1, when inputs have 0 0 o
The advantage of NOT is for instance: You will not need a 0 1 different states. 0 1 1
normally closed contact any more for LOGO!. You canusea If one input pin of this block is not

normally open contact and change it with NOT to a normally 1 0 ‘connected, the status is automatically 0. : 'IJ ;

contact.
If the input pin of this block is not connected, the status is
‘automatically 1.

SIEMENS SIEMENS
Timer—On-delay Special functions - overview
Alook at the circuit diagram shows that the motor only starts after Timer Analog
expiry of the delay time. il On.delay On.f Off delay g,
This function is called On-delay. i [ n On-deloy Bl o reaiost P
In words the motor will be switch on with a programmed ON delay L o _Jj e _I'l} "“:?ig:, = |£| ’j;
Bc =
it Analog differential J/-g"_ Analog Fisa
':Iilzl.ng relay Pnln‘gannrlmr rigger =55
Random A g
Diagram: ﬁ e R 8l Analog |£| e
- . log Math
‘Operation on Operation on | waltche
. Tryg S s 4 Stalrwar f g Plcontroller {Rﬂ & e
f - Q lighting switch i o = A
LOGO! Soft Par - .._ﬂ. aQ LOGO! Soft 1| Multiplefunction Yearly = j
Comfort V6.1 Comfort V6.1 ﬂ 2 C] tﬂ s
Ta n W
Application (Timeractive] Miscellaneous
example example Latching relay Message text
= Pulse relay
e ——— | . Counter a0
With 0 to 1 transition of input Trg the timer starts. If the status of input Trg is 1 for long 31 countpr - Threshold trigger || gopey L Analog Math
follows the input with s peci al ﬂ ekl A J Shift register  Error Detection
H /.
If the status of in) changes to 0 before the time T has the time is reset. The - 1 = »
put Try Ll functions =l |_|




SIEMENS

Timer—On-/Off-delay

A look at the circuit diagram shows that:
v when §1is closed, contact K1 closes with a delay
time and the motor runs.
v when $1is opened, contact K2 opens with a delay
time and the motor stops.

This function is called OnJ/Off-delay. In wnrd:ﬁnmnhril
switched on and off with a pmurlnlmeddel.ly
Symbol for this function i:

Comfort V6.1

Application
example

Description of the function:

The time TH starts after a 0 to 1 transition at input Trg. If the status at input Trg is 1 for the
duration of the time TH, the output s setto 1 on expiration of the time TH.

(the output follows the input on delayed). When the status at input returns to 0, TL starts. If
the status at input Trg is 0 for the duration of time TL, the output is set to 0 on expiration of

SIEMENS

Timer - Off-delay

Alook at the circuit diagram shows that the motor only stops after
expiry of the delay time.

This function is called Off-delay.
In words the motor will be switch off with a programmed OFF delay
time.

Symbol for this functionis .

Diagram

Description of the function:

When the input Trgis 1, the output Q is switched instantaneously to 1. When the status of
Trg changes from 1 to 0, the timer will be activated. The output remains set. When the timer
reaches the configured value (Ta=T), output Q is reset to 0. When input Trg is switched on
and off again, the time Ta restarts. Input R (Reset) is used to reset the time Ta and the
output before Ta has expired.

SIEMENS

Counter-— Up and Down counter

Introduction

Integrated
functions

LOGO! Soft
Comfort V6.1

Application
example

Amnﬂndmﬂtdﬁmmshammﬂnnvm:h S1triggers the counter pulses. Switch
determines whether the counter increases or decreases. When the counter status
mdm-vdu-yﬁ the light switches on.

Diagram:

wﬂJ'dTILﬂIU'lﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂM 51

R. 1
B Ths—t-a
[P)gr —+! fﬂb

o 1 i

Description of the function:

With every positive edge at input Cnt the internal counter increments (Dir = 0) or
decrements (Dir = 1) by one count. Output Q is set to 1 when the intemnal value is greater
than or equal to the value specified in Par. You can use reset input R to reset the output and

the internal count value to the start value. When R=1, the outputis 0 and the pulses at input
Cnt are not counted.

If you set a “Start Value” the counter begins to count either up or down from this value.

Ll ey
Goael ALY 6

OR 45 dadall Jan 5 e
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https://cdn.automationdirect.com/static/eBooks/PLC%20Handbook.pdf

Himanshu Kumar - Advanced Industrial Automation_ PLC programming in simplest way with 110 solved

examples (2020)

1o 0D d> Al hulgy o

https://docs.google.com/file/d/0B4dfBaZzYZHx4NnNSREFja01tZ3M/edit?resourcekey=0-

ijlyEyqlzQvtE4LycDp2vg

https://www.youtube.com/watch?v=VLm7tUpzDXQ

https://www.youtube.com/watch?v=4zKuAl7KYFI
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PLC Programming PLC Programming Languages

Languages
PLC Programming Languages

| Ladder Diagram (LD) I ‘ Instruction List (IL) |

l Structured Text (ST) | | g‘_::gc::’; (l;lg;:l:) |
Sequential Function
| Charts (SFC)
LD ( Ladder Diagram) Programming using the Ladder Diagram language

LD ( Ladder Diagram)

Ladder logic is a PLC programming language. It is really called ladder diagram or just LD,
but most people refer to it as ladder logic. There’s a very simple reason for its name.
Ladder logic is made of rungs making what looks like a ladder.

Symbols of Ladder Logic languages Ladder Logic Programming with
Instructions
— _< >_ [Eoks) Each symbol in ladder logic is an instruction.ceas <l st bl ghidl 3 55 JS
. Tne  Tme Tamp Symbols of Ladder Logic languages
S l—. I~ . The programming language of the ladder logical for PLC unit consists of a set of symbaols that are used to
CPU represent the controls and instructions. We must know that these symbols are not physical elements but

rather a software program, as follows:

5 Satll pealie B oo2ns a0 fe pn e a ll el Sl D St Disaa ] il L A AR S
S ay s pr e S ie a JAl g sealie ol el a3s o i o oy et
10.0 10.1 Q0.0
L e L ( &
_qhﬂ L 3s i) w3l ( NO) Mormally Open Contacts l ‘I l* o T 5

L il Sl <[ NC) Normally Closed Contacts . | | E

/ @2
T -

Goael ALY -6
bl e Jala @ jludl sae Clua & Counters aladiul (Say ca
(bl aSaidl b deadindl clsall ¢ 15l o L
P dwlal jolaadl @
e https://cdn.automationdirect.com/static/eBooks/PLC%20Handbook.pdf

e Himanshu Kumar - Advanced Industrial Automation_ PLC programming in simplest way with 110 solved
examples (2020)

o OId d>Ade laslgy @

https://www.youtube.com/watch?v=DIs21mLnHcE
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Applications Applications

Ladder Logic Programming

Operating a load from four different points, Operating a load from two different points.
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Experiment number 1

Operating a 3-phase induction Motor from different

points using PLC

The purpose of this experiment
To identify the Modern way of operating a 3-phase induction motor from

different points using a Programmable Logic Controller (PLC).
Explanation

In this experiment we will learn how to operate a 3-phase induction
motor using PLC:

1 -Draw the Power and Control Circuits for 3 phase induction motor for
the normal operation. See figure 1.

L1 L2 L3 PE
0 {
1 (3 |5
| [] -7
2 14 |6 9
3F='E,Z
L1 (L2 (L3 | Y
KA1 L "‘E_Z
T | T2 '|'r3 |
—
22
.-
1 ]2 |3
- A
[omo \J =
MOTOR| 5 ~_ ||

Figure 1

Power Circuit Control Circuit
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2 -Convert the Control Circuit to Ladder Diagram by using Logo software
see Figure 2.
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Figure 2: Logo software

3 -Connect the PLC to the computer and upload the software.

4 -Connect the power Circuit for the 3-phase induction motor.
5- Connect the Control Circuit for 3-phase induction motor with the PLC
terminals. See figure 3.
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6- Start operate the motor.
7- Repeat the procedures with Function Block Diagram.
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Experiment No. 2
Operating a 3-phase induction Motor with timers
using PL.C
The purpose of this experiment

To identify the Modern way of operating a 3-phase induction motor with
timers using a Programmable Logic Controller (PLC). Knowing how to

write the PL.C programming language using timers.

Timers Types

On-delay

1. Onm-delay timer: The output is not switched on until a Pﬂ NG

configured delay time has expired.
Connection Description

Trginput The on-delay time is triggered via the Trg (Trigger) input.

T: represents the on-delay time after which the output is switched on
Parameter (output signal transition O to 1).
Retentivity on = the status is retentive in memory.

Q switches on after a specified time T has expired, provided Trg is still

Output Q set

2. Off-delay timer: The output with off-delay is not reset until a

defined time has expired. Off-delay
Trg 1L
B fhgl-Q
d

Connection Description

Start the off-delay time with a negative edge (1 to 0 transition) at input

Bt Trg Trg (Trigger).

Reset the off-delay time and set the output to 0 via the R (Reset) input.

THigi B Reset has priority over Trg.

T: The output is switched off on expiration of the delay time T (output
Parameter signal transition 1 to 0).
Retentivity on = the status is retentive in memory.

Q is switched on for the duration of the time T after a trigger at input

Output Q Tig

Page 1 of 6




3. On-off-delay timer: The on-/off- delay function block is used

On-/Off-delay
to set an output after a configured on-delay time and then reset 1y 5
it again upon expiration of a second configured time. -

Connection Description

Y ou trigger the on-delay with a positive edge (0 to 1 transition) at input
Input Trg Trg (Trigger).

You trigger the off-delay with a negative edge (1 to O transition).

Ty is the on-delay time for the output (output signal transition 0 to 1).
Parameter Ty is the off-delay time for the output (output signal transition 1 to 0).
Retentivity on = the status is retentive in memory

Q is switched on upon expiration of a configured time Ty if Trg is still
Output Q  set. It is switched off again upon expiration of the time Tr and if Trg has
not been set again.

Explanation for limiting the operation

In this experiment we will learn how to limit the operating time for a 3-phase

induction motor using PL.C:
1 -Draw the Power and Control Circuits to limit the operation for a 3-phase induction
motor for the normal operation. See figure 1.

Figure 1
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2- Write the Customization list for control circuit.

Electrical symbol Customization symbol
OL Il
OFF 12
ON I3
K1 Q1
T T001

2 -Convert the Control Circuit to Ladder Diagram by using Logo
software see Figure 2.

w41
k -l Break contact
{[' Analog contact
1 Relay coil
{ Inverted output
I Analog output
Spedial functions
Timer
5 on-pelay
B Off-Delay i 2
7 on-/off-Delay ]/‘

E]

T}

3 TOD1

==

a1
7

IJ{I
£+ Retentive On-Delay ] <
' Wiping relay (pulse o
F Edge triggered wiping
w Asynchronous Pulse G
7 Random Generator

e o Wl e i

1S

1001

1 Stairway lighting swit
A Multiple function swit
D weekly Timer
~-4¢ Yearly Timer
= Counter
~% Up/Down counter
'+ Hours Counter
=~ Threshold trigger
= Analog
% Analog Comparator
~ 1% Analog threshold trigg]

Rem = off
10:00s+

Figure 2: Logo software

3 -Connect the PL.C to the computer and upload the software.

4 -Connect the power Circuit for the 3-phase induction motor.

5- Connect the Control Circuit for 3-phase induction motor with the PL.C
terminals. See figure 3.
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Programmable Logic Controller

=

24V AC : f

Figure 3: Electrical Connection to PLC

Explanation for delayv the operatin

In this experiment we will learn how to delay the operating time for a 3-phase
induction motor using PL.C:

1 -Draw the Power and Control Circuits for delay operation to 3 phase induction
motor for the normal operation. See figure 4.

4
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dll

1|3 |s | o5
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1M1
NC. Push-Buttom =
R OFF E—;,-
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2 |4 |8
13 12
NO. Push-Buttom E l\ R1 \ NQ. Cortact from Relay
i |3 |5 d 4 “
o[O3 7] |
2 [4 |8 67
T E\ NO. Contact for on-delay Timer
) 63
' Coil Timer on delay
ut vt |wi|Pe M A1 Al
Sl Ri j - K1 Coil Contactor
L Coil Relay 12Voll |A2 a2 A2
wl M
\___/'/ x
Power Circuit ) Control Circuit
Figure 4
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2- Write the Customization list for control circuit.

Electrical symbol Customization symbol
OL Il
OFF 12
ON I3
R1 M1 (Flag)
K1 Q1
T T001

2 -Convert the Control Circuit to Ladder Diagram by using L.ogo

software see Figure 5.
D-@-#EHS 1 RAX oo FIAM--L Bl JaQ ERN

CoriE M* Circuit Diagram1

{7 Retentive On-Delay
- Wiping relay (pulse o
# Edge triggered wipingd
w Asynchronous Pulse @
4 Random Generator
i Stairway lighting swit
£ Multiple function swit
@ Weekly Timer 1000+
i Yearly Timer
Counter
“ Up/Down counter
** Hours Counter
A Threshold trigger | | f)
Analog I \
-4 Analog Comparator

7 Analog threshold tngq
£ Amalan Avelifine

- -l Make contact

i {'P Break contact
[ {F Analog contact

Al ) o

-2 i Inverted output

.1 Analog output Flag

3 | spedal functions

£l | Timer

o £ on-Delay

-k Off-Delay " 12 B M1

5 On-/Off-Delay LII |/| [ f)

[ If [ \
&

—

15

Figure 5: Logo software

Software Signals: it can be called (Flag) or (Marker)
They are signals usually used in the program which are not associated with

outside the system.
Also, Timer used within the software.

3 -Connect the PL.C to the computer and upload the software.
4 -Connect the power Circuit for the 3-phase induction motor.
5- Connect the Control Circuit for 3-phase induction motor with the PL.C

terminals. See figure 6.
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24V AC
®

Programmable Logic Controller

fad

: E%] Figure 6: Electrical Connection to PLC

6- Start operate the motor.
7- Repeat the procedures with Function Block Diagram.
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Experiment No. 3

Operating a 3-phase induction Motor in two directions
using PL.C
The purpose of this experiment

To identify the Modern way of operating a 3-phase induction motor in
two directions using a Programmable Logic Controller (PLC). Knowing
how to write the PL.C programming language using timers.

Explanation

In this experiment we will learn how to operate a 3-phase induction motor in two
directions using PL.C:

1- Draw the Power and Control Circuits to operate a 3-phase induction motor in
two direction for the normal operation. See figure 1.

4

il 0

“\V\}\ V\jj‘w\ orr E—%

Figure 1: operate a 3-phase induction motor in two directions
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2- Write the Customization list for control circuit.

Electrical symbol Customization symbol
OL Il
OFF 12
ON-FW I3
ON-BW 14
KM1 Q1
KM2 Q2

2- Convert the Control Circuit to Ladder Diagram by using L.ogo
software see Figure 2.

{} Make contact
i
- Analog contact
4! Relay coil
|l Inverted output
i Analog output i
Special functions I "
= Timer ] l/‘
- & on-Delay
5 Off-Delay
- On-/Off-Delay
7 Retentive On-Delay
" Wiping relay (pulse ol
H Edge triggered wiping
w Asynchronous Pulse G
- Random Generator
- H Stairway lighting swit
- H Multiple function swity
@ Weekly Timer
-4 Yearly Timer
=} Counter
-1 Up/Down counter |
++** Hours Counter |
+ Threshold trigger
=+ Analog
= Analog Comparator
-~ 7 Analog threshold trigg] |

"

I |

T

=8

—— ik
s
2
5]

Figure 2: Logo software

3 -Connect the PLC to the computer and upload the software.

4 -Connect the power Circuit for the 3-phase induction motor.

5- Connect the Control Circuit for 3-phase induction motor with the PLC
terminals. See figure 3.
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Figure 3: Electrical Connection to PLC
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Experiment No. 4

Operating a 3-phase induction Motor by using Star-
Delta starting method with PLC

The purpose of this experiment

To identify the modern way of operating a 3-phase induction motor by
using Star-Delta starting method with a Programmable Logic Controller
(PLC). Knowing how to write the PLC programming language using
timers.

Explanation

In this experiment we will learn how to operate a 3-phase induction motor by
using Star-Delta starting method with PLC:

1

Draw the Power and Control Circuits to operate a 3-phase induction motor by
using star-delta starting for the normal operation. See figure 1.

-+ 3 = — S - +

Figure 1: operate a 3-phase induction motor in two directions
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2- Write the Customization list for control circuit.

Electrical symbol

Customization symbol

oL Il
OFF 2
ON 3
KMI1 Q1
KM2 Q2
KM3 Q3
T T001

2- Convert the Control Circuit to Ladder Diagram by using L.ogo
software see Figure 2.

Constants
|} Make contact
I Break contact

; -H'AnaloE contact
4l Tnverted output
L1 Analog output
Special functions
=l Timer
[0 on-Delay
‘-5 Off-Delay
-5 On-{Off-Delay
-7 Retentive On-Delay
' Wiping relay (pulse o
H Edge triggered wiping
= Asynchronous Pulse G
-5 Random Generator
‘1 Stairway lighting swit]
~H Multiple function swit
@ Weekly Timer
& Yearly Timer
& Counter
| % Up/Down counter
. ~'*Hours Counter
. A Threshold trigger
= Analog

4 Analog Comparator

i Analog threshold trigg

2

I

l

Figure 2: Logo software

3 -Connect the PL.C to the computer and upload the software.
4 -Connect the power Circuit for the 3-phase induction motor.
5- Connect the Control Circuit for 3-phase induction motor with the PL.C

terminals. See figure 3.
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Figure 3: Electrical Connection to PLC
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Experiment No. 3

Tank supplied with water via a control valve (V1)
using PL.C

The purpose of this experiment
Studying and learning the control Circuit to control filling the tank with

water using PL.C.
Explanation

The figure below shows a tank supplied with water via a control valve (V1). The
control circuit which controls the operation of the valve consists of a switch (S)and a
float switch (I.1).

V2
e S e
i Outcoming water 1
I
Figure 1: a tank supplied with water via a control valve

The process will be as follows:

1- The solenoid valve (V1) will be open (ON); if S1 is (ON) & L1 is (OFF).
(Water has not reached the level).

2- The solenoid valve (V1) will be closed (OFF); if S1 is (ON) or (OFF) & L1 is (ON).
(Water has reached the level).

The following truth table explains the operation:

S1 L1(LY) | v
0 0 1 0
0 1 0 0
1 0 1 1
1 10 0

Truth Table
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2- Write the Customization list for control circuit.

Electrical symbol Customization symbol
ON/OFF I1
S1 (Selector switch for V1) 12
L1 (Level Switch) 13
S2 (Selector switch for V2) 14
V1 (valve 1) Q1
V2 (valve 2) Q2

1- Programming [Language by using [.ogo software see Figure 2.

iEasEs [ Exbner | /()

Figure 2: Logo software

3 -Connect the PL.C to the computer and upload the software.
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Experiment No. 6

Car Parking System using PLC Programming

The purpose of this experiment

Studying and leaming the control Circuit of Car Parking system using
PLC.

Explanation: Car Parking System

There i1s one garage for parking in the building. the garage occupies
maximum of 5 cars at a time. Each time cars enters PLC automatically
counts it to a total sum of cars found in the garage.

PLC Car Parking System

Gate 2
Exit

|

Gate 2 Parkinp

Exit
sensor

Gate 2
sensor  Entry

Figure 1: Car Parking system when its empty

Gate 1 PLC Car Parking System
Exit

Exit
sensor

Gate 1 Parking
Garage

sensor Entry

Figure 2: Car Parking system when its Full
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1- Write the Customization list for control circuit.

Electrical symbol Customization symbol
ON/OFF I1
Sensor Car In 12
Sensor Car Out I3
Digital Counter Up/Down Counter
Space available for Cars Q1
Car Park is Full of cars Q2

2- Convert the Customized table to a programming [Language

Ladder/F.B.D.
e e eec e ... . . Spacesavallable. . -
Y T T Y
................................. . . i
Sensor-Carln =~~~ =~ " Q
..... IS

N S [
R BOOT. . . . . . . ;Eiuﬁzﬁ'ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
............. ol L
e B~ iR pas SSREEEERE S
.................. Par |
..................... Bem=om « v « 2w w ||| o & & & 2 2 w5 & = 5 s
..................... On=6+ | -« =« oo s | e e e e e e e
e [ @ -1 [ [
~Sensor-CarOQut ~ ~ |~~~
------ 2R E (B e e e | G ar P ark s Bl
..... I - Gl = s a w w s
1 L T e e R S Q_

Figure 3: Logo software Function Block Diagram
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Sensor-Carln
k|

Sensor-Car Out
12

[
I

Sensar-Car Out
12

cooz

cooz
=
+ /=
.
Rem = off
On=5+
Off=5
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9

Car Parkis Full
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I
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Figure 4: Logo software Ladder

3 -Connect the PLC to the computer and upload the software.
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INTRODUCTION

Traffic lights, also known as traffic lamps, traffic signals, stoplight, stop-and-golights semaphore or robots, are signaling
devices positioned at pedestriancrossings, road intersections, and other locations to control competing flows oftraffic.
Traffic lights have installed in most cities around the world to control theflow of traffic. It assigns the right of way to road
users by the use of lights in standardcolors (Red - Yellow - Green), using a universal color code (and a precisesequence, for
color blind). Traffic lights are used at busy intersections to moreevenly apportion delay to the various users. The increasing
amount of traffic in thecities has a large impact on the congestion and the time it takes to reach a certaindestination. A
Traffic light controller plays a very important role to control thevehicles on the busy roads. Nowadays there are occurring
many accidents becauseof the lack of properly maintained traffic signals. Besides, it creates a hugetraffic jam. the flow of
vehicles in most of the crossways is not properlymaintained. As a result, it is badly affected by the traffic jam. This traffic
lightcontroller can be used to solve the traffic problem. To solve these congestion problems, we have to build new facilities
and infrastructure. The onlydisadvantage of making new roads on facilities is that it makes the surroundingsmore congested.
So, for that reason we need to change the system rather thanmaking new infrastructure twice. The Main goals of this paper
are improvingsafety, minimizing travel time and increasing the capacity of Infrastructures. Suchimprovements are beneficial
to health, economy and the environment.

COMPONENTS AND SOFTWARE USED

*COMPONENTS




[JPush button
[ Timer
[JRelay
*SOFTWARE
ILOGO! Soft

TRAFFIC-SIGNAL PHASE SEQUENCES

Traffic light controller must handle a four-phase signal intersection. If weconsider only straight way direction when street is
on then traffic isfollowed by North to South or South to North alternatively. During this EW streettraffic is stopped by Red
signal. After completion of NS street now EW streettraffic is followed by East to West or West to East alternatively.
If weconsidered another possibility to follow traffic in another direction rather thanstraightway direction, we can see
from fig.1 that during street on vehicles can goto left or right direction according to North-South direction parallel
to maindirection because EW street is OFF during this. Similarly, we can say about EWstreet.

Working principle
*RUNG 1:-Latching rung to operate the system throughMaster start and stop push button.

*RUNG 2:-Starting the timer to turn on output EastGreen, North-South-West are in red. Parallel circuitsare added to turn
ON/OFF the output in up nextsequence.

*RUNG 3:-Turning on North Yellow and East Yellow.Parallel circuits are added to turn ON/OFF the outputin up next
sequence.

*RUNG 4:-Turn on East Red and North green.

*RUNG 5-6-7-8:-The same procedures followed to turnon further outputs.

*RUNG 9:- Timer 008 is used to restart the cycle frombeginning. The program runs continuously until STOPpush button is
pressed
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PROCEDURE

O Make a Ladder Logic of working of Traffic Light.

O Save the program on LOGO Soft.

O Simulate the program and check for errors.Run the program using run option. Program is complete.

Result

*The input NO circuit |

lis turned on which in turn turns on the on-delay timer to start its timing. The given times for the lights to turnon or off.
Conclusion

o This 4 way traffic light control using PLC is for example and it mayvary from real time.
e  We try to know and understand the working of timers andinterlocking by this example
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PLC program to execute an elevator system in a two-floor apartment using Allen Bradley PLC ladder
logic programming.




ELEVATOR PLC LADDER LOGIC

|.U|:E—_- e — —=.

'i @
| i oo § (-

In the picture given, there are totally two floors.

==

e There are two user panels. One is inside the lift and the other is outside the lift.
e Limit switches are used to locate and stop the lift on each floor.
e Priority is given to the first input.

Write the PLC ladder logic for the above-example.

In the picture given, there are totally two floors.

e There are two user panels. One is inside the lift and the other is outside the lift.
e Limit switches are used to locate and stop the lift on each floor.
e Priority is given to the first input.

Inputs and Outputs
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S.no Address

Name

Input/Output

—

:0/0
:0/1
B3.0
:0/2
:0/3
:0/4
:0/5
:0/6
:0/7

w oo = O o = W M

—
-

:0/13
:0/14
0:0/0

—_ ek ek
Ly o =

0:01
0:0/2
0:0/3

—_ =
oy W B

B3:0

Start
Stop
Start Latch
Ground floor PB
First floor PB
Second floor PB
Ground Limit Switch
First floor Limit switch
Second floor Limit Switch
Open door Limit Switch
Close door Limit Switch
Down Motor

Up Motor
Open door motor

Close door Motor

Storing Memories

Elevator PLC Program

Input
Input
Memory
Input
Input
Input
Input
Input
Input
Input
Input
Qutput
Output
Output
Qutput

Memory




Start PB Stop FB Start Latch
L0 Lo B3
0 1 0
Bul 1763 Bul 1763
Start Latch
B30
—ﬂ h—
0
Start Latch Ground Floor FB Ground Limit switch Ground PB Latch
B30 L0 0 B3:0
—Eﬁ EIE ] [ Eﬂfﬁg £
0 2 3 1
Bul 1763 Bul 1763
Ground PB Laich
B30
I E
. =
1
First Floor Limit
Start Latch First Floor PB Switch 1st Floor PB Latch
B30 JEH 0 B3
—— f— 3L +E <
] 3 [ 2
Bul 1763 Bul 1763
1st Floor PB Latch
B30
1 E
! |
2
Second Floor Limit
Start Latch Second Floor PB Switch 2nd Floor PB Latch
B30 0 J&H B30
e — 7 E e e— s i
0 4 T 3
Bul1763 Bul 1763
2nd Floor PB Latch P
. AutomationCommunity.com
B3:0
1 E
G [

3




Second Floor Limit

Start Latch Ground PB Latch Switch
B30 B3:0 L0 B30
o | ﬂ E—-—— ] [ = i P
0 1 7 4
Bul 1763
Switch
0
—E@ Eb—:
Bul 1763
B3:0
1 E
g I
A
Second Floor Limit
Start Latch 15t Floor PB Latch Switch
l B30 B30 L B30
0 2 7 3
Bul 1763
E3:0
=]
=i
3
Start Laich Ground Limit switch Down Motor
B30 B30 1.0 ]
0 4 3 ]
Bul 1763 Bul 1763
First Floor Limit
Switch )
B30 0 AutomationCommunity.com
4 E 3-E
3 6




First Floor Limit
Start Latch 2n4d Floor PB Latch Sovited
B30 B30 L0 B30
] 3 f &
Bul 1763
Ground Limit switch
I0
=
g )
3
Bul 1763
B30
=1
=1 =
6
Start Latch 15t Floor PB Latch Ground Limut switch
B30 B30 L0 B30
—aaa % ] [ ] [ e ]
0 2 5 7
Bul 1763
B3:0
SE
==
Second Floor Limit
Start Latch Switch Up Motor
30 B30 0 00
0 fi 7 1
Bul 1763 Bul 1763
Firzt Floor Limit
Switch
E‘lﬂrl jfr AutomationCommunity.com
RS EI_
Bul 1763




Start Latch Closine door Motor Ground PE Latch Ground Limit switch
B30 o0 B30 10 B3
EE ﬁ,—b £ R 7 E C 3
e O e 8 .
] 3 1 3 3
Bul 1763 830 Bul 1763
[ 2
= e
8
B30
= =
A B
n
B30
5 E
3 =
15
Start Latch Ground PB Latch
B3:0 B3:0 B3:0
— ] — I o
0 1 12
B30
= E
=1 =
12
First Floor Limit
Start Latch Closing door Motor 1st Floor PB Latch Switch
B30 00 B30 L0 B3:0
] 3 2 & )
Bul 1763 Bul 1763
B30
g
B3:0

AutomationCommunity.com




Start Latch 1t Floor PB Latch
B3:0 B3:0 |
0 i 13
B30
—y -
13
StartLatch  Closing door Motor 2nd Floor PB Latch Second Floor Limit
B3:0 00 H3:0 10 H3:0
: 1 E I E <>}
1] 3 3 T 1]
Bul 1763 Bul1763
B30
T
[
10
B3:0
E— = S
14
AutomationCommunity.com
B30
TE
[
15
Start Latch 2nd Floor PB Latch
B30 B30 B30
E 0 = |
1] 3 14
B30
14
Start Latch Up Motor Down Motor Open Door Motor
B30 B30 B30 0 00 T4l o0
1) 1 2 1 o N 2
Bul 1763 Bul 1763 Bul 1763
B30 T41
—e—] j—— 3.E
0 DN
B3:0
i =
T A
10




Start Latch Switch Switch
B30 L0 0 TON
| e [ e — 1 E Timer On Delay RN
0 14 3 Timer T4
Bul 1763 Bul 1763 Tim= Bass 10 DN
Pres=t A%
B30 Accum 0=
1
I T
12
B30
oy
N
Cloze Door Limait
Start Latch Switch Closing door Motor
30 T4:0 L0 o0
e | [ ey fe— L
0 DN 14 3
Bul1763 Bul 17635
Cloze Door Limit
Start Latch Switch Up Motor Down Motor
B30 10 00 O:0 -TOM
—ﬁ h ] [ %%7 Timer On Delay - CENT» 1§
0 14 1 0 Timer T41
Bul 1763 Bul.1763 Bul 1763 Time Bass 1.0 < DND3—
Preset 10<
Accum (1.
Start Latch Up Motor Down Moter Ground Floor FB
B30 (oI} 0 0 B30
| o s e s sy f— .ln &S
= B =y i
] 1 0 2 13
Bul 1763 Bul 1763 Bul 1763
Furzt Floor FB
K1)
sl =
= =
3
Bul 1763
Second Floor PB
10
1
e
4
Bul1763
B3:0
AutomationCommunity.com ] E
13
] { END ‘:J—i

PLC Program Description

RUNG 000

Latching rung to operate the system through Master Start and Stop PB.




RUNG 001

Starting the Operation using start latch, Ground floor PB is pushed to turn on the latch coil to store the
output of status when the ground limit switch is off.

RUNG 0002

First floor PB is pushed to turn on the latch coil to store the output of status when the First limit switch is
off.

Rung 0003

Second floor PB is pushed to turn on latch coil to store the output of status when Second limit switch is off.

Rung 0004-0005-0006

In some cases, if someone pressed ground floor PB/First floor PB, the program will check where the lift is if
it is in the second floor or the first floor, Down Motor will turn ON to get the lift to the respective floor.

For interlocking, normally closed switch of ground limit switch and first-floor switch is used in Rung 0006

Rung 0007-0008-0009

In some cases, if someone pressed the second floor PB/First floor PB, the program will check where the lift
is if it is on the ground floor or the first floor, UP Motor will turn ON to get the lift to the respective floor.

For interlocking, normally closed switch of second-floor limit switch and first-floor switch is used in Rung
0009.

RUNG 0010-0011

To open the lift door when it reaching the floor, Binary bits are used to store the status of ground floor PB
and ground Limit switch.

RUNG 0012-0013

To open the lift door when it reaching the floor, Binary bits are used to store the status of First floor PB and
First Limit switch.

RUNG 0014-0015



To open the lift door when it reaching the floor, Binary bits are used to store the status of Third floor PB and
third-floor Limit switch

RUNG 0016

From the previous rungs memories, the Open door motor is turned ON with three interlockings like closed-
door motor, Timer enables, UP/DOWN motor.

RUNG 17

When the open door limit switch is turned to on, the Open motor door should stop and timer needs to turn
on to give time delay of 5s to close door motor.

RUNG 18

When timer done turned on, close door motor should ON until closed limit switch is turned ON.

RUNG 19

If no PB is turned on after getting into lift takes 10secs delay to open lift door again. If any PB is pressed, it
will perform the respective operations.

The program runs continuously until STOP PB is pressed Note: We can reduce the number of memories
used.
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