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:(Pre - Test) A&l LSaY1 -2

Q1/ Define The PLC?
Q2/ What are the applications of PLC ?

D el 3as l) (ym 23

Definition of a PLC

PLC: is a small, modular solid-state computer with customized
instructions for performing a particular task.

It shares commion terms with typical PCs like central processing
unit, memaory, software and communications.

PLC Applications
PLC can control any number of applications:
= Assembly Machines
* Automatic Transfer Lines
Packaging Lines
Robats

Basic PLC operations

- E ® x -
- E W = E BN

mrCc oo E
L -

Fig. 1. The Basic PLC Operations



Advantages of a PLC

1. Rugged and designed to withstand vibrations, temperature,
humidity and noise.

2. The interfacing of inputs and outputs is already inside the
controller.

3. Easy to program and designing projects by an easily understood
programming language.

LOGO! PLC V8

= )

1- Power Supply

2- Inputs

3- Outputs

4- Module shaft with cover
5- Control Panel

6- LCD

Fig. 9. The LOGO! PLC front view



:(Post- Test) axdl ,LiiY1-4

Q1/ What are the advantages of PLC?
Q2/Draw the Basic PLC operations?

Q3/What are the components of the LOGO?
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:(Pre - Test) ) JLiayl -2

Q1/ What are the types of sensors?

Q2/ What are the types of Input sensors?

Q3/ Draw the Normally Open pushbutton?

: Aghaill saa gl 4 223

1- Inputs f Sensors

Input module : It's an input that receive a variety of digital or
analog signals by wvarious field devices (semsors) and comverts
them into a logic signal that can be used by the PLC. Sensors are
connected to the imput of a PLC.

1- Digital sensors

A digital sensoris an electronic or electrochemical sensor,
where data conversion and data transmission are done digitalhy.
For Example: -~

Ve

Discrete Input: A discrete input, also referred to as a digital
input, is an input that is either in an ON or OFF condition.

= Limit Switches
* Proximity Sensors

* Photoelectric Sensors

hoemnally Gipen Connecs | |

Fimrmslly Clomss Conesot l-f

Fig. 2. Symbals of Discrete Input Switches



Fig 3. Normally Open Pushbutton

2- Analog sensors
The analog sensor used to measure the amount of a physical

condition applied to a sensor, For example:

* Ultrasonic Proximity Sensor
* Pressure Sensor

* Temperature sensor

Fig. 4. Analog sensor of Tank Level



2- Outputs / Actuators

* Output module /Actuators that convert an electrical signal from
the PLC into a physical condition. Actuators are connected to the
PLC output.

For Example: Contactors, Solenoid valves, Motors

1- Discrete Output: A discrete output is an output that is either in
an ON or OFF condition.

Fig. 5. The Discrete Output Symbol

2- Analog Output: Examples of analog meter outputs are speed,
Pressure , and temperature.

* Adigital signal refers to an electrical signal that is converted
into a pattern of bits.

* An analog signal, which is a continuous signal that contains

time-varying quantities.
0-10V
. NALOG SIGRAL
\\ 3 \
Fig.6. the Digital and analog signals



3- CPU

The central processor unit (CPU) is a microprocessor system that
contains the memary of the system and decision-making unit.

The CPU monitors the inputs and makes decisions based on
instructions held in the program memary.

The CPU performs relay, counting, timing, data comparison, and
sequential operations.

Memary of the PLC
The memary of PLC consists of two areas:

L System Memory includes an area called "EXECUTIVE",
composed of permanently stored programs that manage all
system activities, such as execution of the users’ control

programs, communication with peripheral devices and other
system activities,

It also contains the routines that implement the PLC's
instruction set (Logic, Timing, Counting, Arithmetic, etc.....). It is
generally built from ROM devices.

1. Application Memory is divided into two areas;

+ DATA TABLE AREA (Retentive Memory): Which stores any
data assaciated with the user's control program (input &
output status data, stored constants & variables or present

values). It is where data is monitored, manipulated and
thanged for control purposes.

* PROGRAM AREA is where the programmed instructions
entered by the user to be stored as an application contral

program.



i Data Table Area
APPLICATION

MEMORY

[r— b program Ares

Fig.7. The Memory Area of PLC

:(Post- Test) (sl ;LiAYI-4

Q1/ What are memory of the PLC?
Q2/ What are Discrete input ?
Q3/ Explain Discrete output?
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:(Pre - Test) Aall jLaay) -2

Q/ What voltage dose it work at LOGO?

s 2\_“\};.&\ BA;}S\ U e-3

LOGO! PLC designation contains information on various
characteristics:

-1 12N DC

. 24:24V DC

. 230:115/230 V AC

. R: Relay outputs (without R: Transistor output)
C: Integrated weekly timer

6. o: Variant without display

For example
LOGO!12/24RC or LOGO! 230RCo

N wWN e

SIEMENS

B AL

RTPSY Ty LT

| 0BAS: its mean the PLC is in version 8 |




Digital input units: These units are intended to receive ON OFF (0) or (1) digital
signals coming from input elements that have only two operating states, such as
compressors, limit switches, proximity switches (Sensors proxirnity), photocells,
and electrical floats. These units transfer information about the input elements to
the central processing unit. The input units operate at constant (DC) or variable
(AC) voltages and have different and varied ratings, such as:

240V 110V.24v

Analogue input units receive analogue signals that change within a specific range
and come from different sensors. These signals do not take only two values, but
can take an infinite number of values within the output field of these sensors,
and the output of different sensors differs in type and value. Some of them
provide a voltage difference of a few millivolts, such as thermocouples, or several
volts, such as linear transformers. Some of them have electrical resistance that
varies widely, such as a thermistor, or with small values, and other sensors give a
variable current at their output. Therefore, manufacturers design various input
units that specialize in inputting different types of signals and within a specific
standard range.

3 Output Modules: These are units that output the electrical signals required to
be output from the central processing unit, in order to run the industrial process
according to the program entered into the device by the user, and they work to
convert the signal coming out of the processing unit into a signal with an
appropriate voltage to control the operation of the actuators (digital, family). .
There are several types of output units, including:

Digital output unit: It is the output unit in which the output signal takes one of two
states (1) or (0). Digital output units are usually found in one of the second types:
(1) the output unit is a triac and works with variable voltages (2) the output unit is
a transistor, and the transistor is either from ! The NPN or PNP type is used from

time

:(Post- Test) gl JLiayl-4

Q/ Explain in detail the digital input and output units with an
explanation of the voltage values in the case of on and off?
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:(Pre - Test) Al jliayl -2

Q1/ What is the ladder diagram?

Q2/ What are the components of a ladder diagram?

: Apbaail) Baa ) o3

* Ladder Diagram (LAD): It's a programming language used in
PLC. Consist of components that resemble elements used in a
line diagram format to describe hard-wired control.

* The left vertical line of a ladder logic diagram represents the
power or energized conductor.

<« Power conductor

] [H a2
i L f']
Ul Il \
il 12 o]
I i /
i il \
] 12

Il [

|| I

Fig. 11. Ladder Diagram (LAD)

:(Post- Test) a2l ,liaY-4

Q1/ What are the keys used in the ladder diagram ? Explain this with the
drawing?

Q2/ Is it necessary to use the power line on the left of the ladder ddiagram?
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:(Pre — Test) sl HLiayl -2

Q1/Draw the ladder diagram of the main logic gates (AND , OR, NOT )?
Q2/ Draw the ladder diagram of the NAND gate ?

dhal) 3m gl g 23

Application#1 LOGIC GATES

1- Open the Software (LOGO!SOFT COMFORT V8.2)

2- Using Ladder Diagram programming language, implement and
design the Logic Gates AND, OR, NOT, NOR, NAND, EX-OR
and EX-NOR in PLC

~ - L - =
B—[_ 2 . ) — 2 ™ K "0
- — = L - J—
AND on NOT HOR
| pre—
a 8 T A A o
B P B Y s J|l =
NAND EX-OR EX-MOR

Symbols of Logic Gates

— = - e e T
A B L

M as
— {) NOT . ‘ﬂr
B

@ a4 A M
A1 non " o
y ik
A -l'! i [ l o7
e - = -l }— = ~{ }‘ ] EX-NOR

—F . 1 ‘,1 AN

Ladder Diagram of Logic Gates



:(Post- Test) =zl a4

1- Simulate the program and write the state of (Q) according to the
following table.

INPUTS OUTPUTS
Q1 Q2 Qs Q4 Qs Q6 Q7

CI=1=0p"]
= Oomolm

2- Draw the Ladder Diagram of the circuit logic blow:
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:(Pre - Test) Al liayl -2

Q1/ What are the Timers?
Q2/ What are the types of timers?

: :\:\L.Aﬂ\ BA;}S\ U -3

TIMERS
1. ON-DELAY TIMER

o Open the Software (LOGO! SOFT COMFORT V8.2).

o Using Function Block Diagram, implement and simulate the ON-
Delay Timer circuit below in PLC.

o Set the on-delay timer at 5 sec.

i 21
| QL
BO01 Q2
[l 0l
jiu
Rem = off
10:00s+



1, OFF-DELAY TIMER

o Open the Software (LOGO! SOFT COMFORT V8 .2).

o Using Function Block Diagram, implement and simulate the
OFF-Delay Timer circuit below in PLC.
o Set the off-delay timer at 5 sec

Rem = off
0:002+

:(Post- Test) szl jLasyl-4

Q1/ Draw the Function Block Diagram of the ON- Delay Timer ?

Q2/ Draw the Function Block Diagram of the OFF- Delay Timer ?
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:(Pre - Test) sl ,laay) -2
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Ladder Diagram

1- Simulate the program and write the state of (Q) according to the following
table.

INPUTS OUTPUTS

n|n 13 Q1
0 1 1
1 0 1
1 1 0

2- Convert the Ladder Diagram of Application#2 into Function Block
Diagram (FBD).

+ Rl B lf 320 g3

Operating a load from two different points

1- Open the Software (LOGO!'SOFT COMFORT V8.2)
2- Using Ladder Diagram programming language, implement and
design the electric circuit shown below in PLC.

|
=1

s2 =3
é ( s1 | 1

52 1z

LW 53 13
M Load | Q1

| & |

Ladder Diagram



Operating a load from different points
1- Open the Software (LOGO!SOFT COMFORT V8.2)
2- Using Ladder Diagram programming language, implement and
design the electric circuit shown below in PLC.

s1 | 1 L

2 | 12 .

s 8| /7

54 14

51
S5 I5 [
54 55

Load | Q1

— -
T

HH

[-1]

LY

==
p— %

Operating a load from different points

1- Open the Software (LOGO!'SOFT COMFORT VW8.2)
2- Using Ladder Diagram programming language, implement and
design the electric circuit shown below in PLC.

L 51 11
52 12
a1
53 13
54 14
55 15
56 16
57 17
Load | Q1
! : —I{:I
ik
= 2 "
== = I




:(Post- Test) x| JLIAY)-4

|- Simulate the ladder diagtam and write the output of (Q) according to the

following table.
INPUTS OUTPUTS
|1 B |4 5] 01
0 l 0 0 | 1
1 1 1 1 |1
0 |0 1 1|0

2- Convert the Ladder Diagram of Application#3 into Function Block
Diagram (FBD)
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:(Pre - Test) !l Liayl -2

Q1/ What are the Counters?
Q2/ What are the types of the Counters?

o Dol s 1) 485 5y

Counters

o Open the Software (LOGO! SOFT COMFORT V8.2).

o Using Function Block Diagram, implement and simulate the
UP\DOWN COUNTER circuit below in PLC.

i \\8001 (g
| Il Q
]
I3 Rem = off
1] On=5+
Off=3
— Start=0

:(Post- Test) 2zl HLia¥l-4

Q1/ Draw the Function Block Diagram of the UP/ DOWN Counter?

Q2/Draw the ladder Diagram of the UP/DOWN Counter circuit?
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Q/ What is the importance of frequency and time on traffic light?

: w\ B.AA}.“ UAJQ_3

|8/7/2012 7:04:27 PM
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:(Post- Test) gzl ,liaY-4
Q1/ Draw the ladder diagram of the electrical circuit ?

Q2/ Draw the example diagram of a traffic light ?
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:(Pre - Test) all Liayl -2

Q/ Draw a diagram showing the connection of the motion sensor

circuit?
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:(Post- Test) gl JLiAYI-4

Q/ Draw the ladder diagram of the motion sensor circuit?
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Q/ Draw a three — phase motor diagram?

: w\ E.J;}.“ u'a)c_3
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:(Post- Test) axdl jLiiYI-4

Q/ Draw the ladder diagram of a three — phase motor?
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Q1/ What is the elevator?
: :\:da.«.ﬂ\ ’E.J;jl\ U= e-3

elevator

When entering the entrance of a building or office. You rush to the elevator
and press the elevator request button. The elevator goes down to the ground
floor if an elevator is available. Otherwise, we have to wait.

When the elevator reaches the ground floor, the elevator door opens. If no
button is pressed within a specified time and the elevator door sensor is not
working, meaning there is no obstacle in front of the elevator door, the door is
closed again.

If a resident presses the button for a specific floor, the elevator is sent to that
floor, stops there, and opens the door.

If anyone in the elevator presses the button for a specific floor, the elevator
stops and the door opens.

The elevator stops at the required floors in sequence

The PLC studies a huge range of possibilities that were previously programmed
in order for the elevator to operate safely and securely
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:(Post- Test) a2l a4

Q/ Draw the ladder diagram of the elevator ?



