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PLC Features

PLC Features

A programmable logic controller (PLC) is an industrial grade computer
that is capable of being programmed to perform control functions.
PLC has eliminated much of the hard-wiring associated with
conventional relay control circuits.

® Rugged design,

¢ Industry standard I/O interfaces,

® Industry standard programming languages,

® Robust timing, counting and switching operations,

® Field programmable,

® Reduces hard wiring and wiring cost,

® Monitoring, error checking and diagnostics capability,

® Competitive in both cost and space requirements.
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PLC Features
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PLC Features

1. Power supply

2. PLC (programmable logic controller)
3. Digital input cards

4. Digital output cards

5. Analog input cards

6. Transient surge protectors

7. Circuit breakers

8. Relay switches

9. Operator interface terminal
10. NEMA 12 enclosure

Typical PLC control panel enclosure.
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PLC Features
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PLC Features

Considerations in Choosing PLC

Number and Types of input & output points required

Size and type of memory required

Speed and power required of CPU and instruction set

Manufacturer’s support and backup
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PLC Basic Components & Operations

Basic Components

PLC is a microcomputer tailored specifically for certain control tasks.

e Hardware: consists of the actual device technology.

e Firmware: is the software part, known as ezecutive software, that
is permanently installed and supplied by the the PLC
manufacturer. Executive software determines

- what functions are available to the user’s program,

- how the program is solved,

- how the I/O is serviced,

- what the PLC does during power up and down and fault conditions.

® Software: is the user program. User programs are usually stored in
the RAM.

© Dr. Md. Zahurul Haq (BUET) Programmable Logic Controller 11 January 2023 8/34



PLC Basic Components & Operations

Key Components of a PLC
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PLC Basic Components & Operations
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PLC Basic Components & Operations
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PLC Basic Components & Operations
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PLC Basic Components & Operations
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PLC Basic Components & Operations
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PLC Basic Components & Operations
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PLC Basic Components & Operations
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PLC Basic Components & Operations
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PLC Basic Components & Operations
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PLC Programming

PLC Programming

PLC programming languages
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PLC Programming
Typical PLC instruction
Instruction Operation
XIC (ExamineON) ............ Examine a bit for an ON condition
XIO (Examine OFF) ........... Examine a bit for an OFF condition
OTE (Output Energize). .. ...... Turn ON a bit (nonretentive)
OTL (Output Latch) . .......... Latch a bit (retentive)
OTU (Output Unlatch) . ........ Unlatch a bit (retentive)
TOF (Timer Off-Delay) . ........ Turn an output ON or OFF after its rung has been OFF for a preset time interval
TON (Timer On-Delay)......... Turn an output ON or OFF after its rung has been ON for a preset time interval
CTD (Count Down) ........... Use a software counter to count down from a specified value
T19;I;U (CountUp).............. Use a software counter to count up to a specified value
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PLC Programming
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PLC Programming

Sequential function chart programming language is similar to process
flowchart. SFC programming is designed to program more advanced
processes. Program can be split into steps with multiple operations
happening in parallel branches.
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(®)<—stop

Major elements of a sequential function chart program.
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PLC Programming

Programming Devices

Programming a PLC involves 3 categories:

@ Handheld Programmers - are small inexpensive devices. These
typically have membrane keys for entering data and LCD displays
to show one line of a ladder program.

® Dedicated Terminals - are designed for one particular brand of
PLC. These provides troubleshooting operation while the PLC is
running.

® Micro-Computers / PCs - are widely used to program and
simulate the program. Tested programs are downloaded to the
PLC using serial communications.
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PLC Programming
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Examples of Basic of PLC Operations

Example: A Mixing Process

A mixer motor is to be used to stir the liquid in a vat when
temperature and pressure reach pre-set values. Direct manual
operation of the motor is provided by means of a separate push-button.
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Examples of Basic of PLC Operations

Pressure

S

Temperature

1

—o0 o—
Manual
pushbutton

—e L1 N o—

oo

120 VAC

T1624

T1625

Configured input module

© Dr. Md. Zahurul Haq (BUET)

Programmable Logic Controller

L1 L2
< 120 VAC >
Pressure Temperature
switch switch oL
o—oIc o?c @%*—4.
Motor
starter
coil
e——O O
Manual
T1623 pushbutton
11 January 2023 25 /34
Output
module L1 N
Ooonoao 120 VAC
1 T ] ]
L1 Q9 —
°[® oL
18—
2 @ Motor
3 @ starter coil
()
5|
6|&
)

Configured output module

11 January 2023 26 /34



Examples of Basic of PLC Operations
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Examples of Basic of PLC Operations

Fla E Viow Searrn Comes Tomks Window Heip

DR &S ime iz SAERIET AQAO ¢ AT ~ -
[l?m ]_!_“Huhlm ]‘I-E - T AF W T . E

[No £ s [#] [P Datien 2]
| Hode 30 LET\ Vst L0 L Viee Couter | puticupnd | Comprs |

© G SO00MG, e = (D) GFLAD 7 MAIN LADDR
g |y
Dinminprtamts oo b e VAR by pus g, et g 3o T b il
Ty — L e e e )
Frz mandmpls o= AF F for Blasstimesy Lofcrmaites
b proentse amis
Em‘mmm Pt Sard W
| hanrel < srvigpaon Clenred Tl Sk | Chmh iy
= 5 oy Gnpame  Tosiises oY -
B svso [ TN o3
B svst. 3 E 3 E
& LAD 3 Mas LaBOR s :mnm
[ A UERL TR |
& LADa.mD RT 2 eaaggaest e e it T onggie et
AT TR T Y “ Pk Disinm o T s
AR ] 1 “lu _'"
| Cwim Pl e | J 1 ]| I
B Groas Rrtersrce i i [
B o0 oumwuts el
B hmears P
N 2. stanm
0 B e %ﬂ t
Y e maees "!
O cs . cowsmems T
I i . oot
O v wmcens c"-'._ [
B . g m CETRTMNC M
0 na 4P R —
[ w6 BewRv2 poez | l::di: | :-f.-w.. - i—c,‘:n}_
i L
i ool T Rarw apl |—H>—
0 cq-cumrurs it i
T1627 Y i, wsire - e = -

€ » i MH‘ bel | i .
Typical PC software used to create a ladder logic program
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Examples of Basic of PLC Operations

Example: Batch Process using Timer

A batch process — filling a container with a liquid, mixing the liquid,
and draining the container — is automated with a PLC. Steps:

@ a valve opens and lets the liquid into the container until it is full.

® liquid in the container is mixed for 3 minutes.

® a drain valve opens and drains the tank.

Mixer

Fill valve

START

©

{a) Hardwars
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Examples of Basic of PLC Operations
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Example: 2-point Controller in Oven at 100°C
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PLC Troubleshooting

LED indicator
not illuminated

Input pushbutton
contacts closed
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Input module
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Check input
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Checking for input malfunctions.
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Input device troubleshooting guide
Monitor display
Input Input module SIS [elE:elr Possible
device condition | status indicator 4 P fault(s)
—Oo=<To— True False None - correct indications
Closed — ON ON i
24V DC input ﬁ F N
B A False True N  indicati
Open — OFF OFF 4 P one - correct indications
0V DC input N
—O<TO— False True Sensor condition, input voltage, status indicator
Closed — ON ON 4 P are correct. Ladder instructions have incorrect
24V DC input N indications. Input module or processor fault.
—O0<T0— False True Status indicator and instructions agree but not
Closed — ON OFF 4 P i\E with the sensor condition. Open field device
0V DC input or wiring.
oL True False Sensor condition, input voltage, status indicator
Open — OFF OFF are correct. Ladder instructions have incorrect
0V DC input ﬁ F N indications. Input module or processor fault.
B e True False Input voltage, status indicator, and ladder
Open — OFF ON ﬁ F M instructions agree but not with sensor condition. 3
i Short circuit in the field device or wiring.
T16b1 24 V DC input g
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PLC Troubleshooting

Output Trouble-shooting

Output device troubleshooting guide

Output device Output module Monitor display Fault(s)
condition status indicator status indicator
—A— True
ON None - correct indication
Energized — ON 4-( )-‘
44 — False
OFF None - correct indication
De-energized — OFF ( )
True Output instruction and status indicator
___ l‘ ON [ ) agree but the field device does not.
De-energized — OFF Open field device or wiring.
Module circuit or fuse.
_4/_ True Field device status and status indicator
. OFF —-( )—— agree but the output condition does not.
De-energized — OFF Module circuit or fuse.
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1

1

1
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1
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T1652
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Output module
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PLC Troubleshooting

Thanks a Lot!
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