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PLC Program to Perform Pulse Width Modulation

» Implement Pulse Width Modulation in PLC using Ladder Diagram
programming language.

» To perform this two timers are used to and an output accord
Ing to the length of a pulse.

» Timer preset value should vary such that when preset of one timer is

, preset value of other timer should In order to maintain
and time of output.

» Select input bits such that we can directly enter digits and place it into
Preset value of a timer.

» This can be done by using a digital input device which generates
numerical digits.
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» Output of this Digital device Is always In
et values store data in

form.

and Timers pres

, SO Whichever data are sent to
preset register of a time, it has to be converted into Hexadecimal

Instruction can be used to perform BCD to Hex conversion.
» Output of this conversion is directly moved to preset register of

timer which can be performed by

instruction.

List of Inputs and Qutputs
Master S5tart PB
Master 5top PB

Master Coil

I:1/8
I:1/1
0:2/15

T4 :

T4:8.PRE

T4 :

T4:1.PRE
- (RES)-

I:5
M7 :

a

1

1

Timer
Timer
Timer
Timer
Timer
8- 186

@, ON time

8 Preset value address
1, OFF time

1 Preset wvalue address
reset coil

BCD input

(Input)
(Input)
(Output)
(Timer)
(Timer)
(Timer)
(Timer)
(Output)
(Input)

BCD-Hex conversion storing register (Register)



« Ladder Diagram to perform PWM operation

ooo

0o

0oz

003

oo4

oov

1140 1M 0:2M5
1 E 3£ D
Start Stop Master Coil
0:2M5
q E
p I
Master Caoil
0:2M5
1 E Timer On Delay I EN T 3—
Master Coil Timer T4:0
Time Base 0.1 —C{DH -
Presat 0
Aecom 0
0:2M5 T4:0/DN
4 E 1 E Timer On Delay i
Master Coil Timer Ta:1
Time Base 0.1 —C{DH -
Presat 100
Aecom 0
0:2M5 T4:1/DN T4:0
1 E 1 B CRES)
Master Coil
T4:1
RES
0:2M5 LIM T4:.0/DN 020
1 E Limit Test -
Master Coil Lowar L 1 Status High
Test T4:0.PRE
High Lim 101
FED MOV SUE
From BCD Mowre Subtract
Sonuroe 5 Source NT:1 Souroe 100
? ? ?
Diest NT:1 Diest T4.0.PRE Source B T4:0.PRE
? ? ?
BCD to HEX conversion Hex data to timer preset Dast T4:1.PRE

CEND ]




PLC Program to Control Lights in a Sequence

Implement controlling of various lights in PLC using Ladder Diagra
m programming language using timers. Retentive Timer Is suggested
to use.

» Define order of lights.

» Provide timers to lights, to each individually if necessary.

» Reset timers automatically or use reset colil to reset timers.

» Double check if the order of light is made correctly and
connections are made properly.

» Use latching coil for Master Start and Stop for prevention against
malfunctioning.
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0.1 Time Base function availability is useful to turn ON and OFF a light.
By using this, we can make lights blink.
This is one method to solve this problem by using timers.
Retentive Timers have a capability of storing the previous values at which
timer was stopped or input was withdrawn.
Hence Retentive Timer RTO can be used here so that in case of power fail
ure, program can be restarted from where it was left previously.

Lis=t of Inputs and Outputs

I

o L

I:1/71

00 oo a o

r 27515
278
251
2SS 2
203
1274

Q275
T4 :8
T4:1
T4:2

-(Res)-

Ma=z=ter
Master
Master
Output
Output
Output
Output
Output
Output
Timer

Timer

Timer

Reset

Start
Stop
Coil

Bow K o2 ®

5

for Outputs @ & 1
for Outputs 2 & 3
for Dutput=s 4 & 5

coll to reset timers

o -

(Input)
(Input)
(Output)
(Output)
(Output)
(Output)
(Output)
(Output)
(Output)
(Timer)
( Timer)
(Timer)
(Output)



LLadder Diagram to Control Lights in a Sequence

ooo

(el

ooz

o003

oo

0os

ooV

oos

1: 1.0 1: 1.1 D215
q1 E = =
Start Stop Master Coil
D2 S
| =
I
Master Coil
Lo Doy o0 T4:WDHM 200
q1 E =
Master Coil Cutput O
o pe-T
Cutput 1
oO:Z2M5 =T
] E Fetentive Timer On EM »—
Master Coil Tirner T4:0
Tire Base o1 M
Fres=t 5
A coarm 2
25 T4: DN T4:1/DN 22
== 3 E =
Master Coil Output 2
L e ]
Output 3
Lo Doy o0 T4 WD Ty
4 E 4 E Retentive Timer On L rEET ]
Master Coil Tirner T4
Time Base 0.1 | — DM
Preset 5
A oo 0
2SS T&:1/DN T&: 2N L s
q1 E d E =
Master Coil Output 4
o245
Cutput S
D25 T4:1/OM =TT
4 E 4 E Fetentive Timer COn ——EM I+ |
Master Coil Tiznexr T4:2
Tirne Base 0.1 DT
Freset 5
A couarm 0
Resetting all Timers after cycle is completed
T4 Z2/DN T4:0
d E CRESD
T4:1
— T REST—
TaZ
L TREST—

EMD |




PLC Program to Implement an Automatic
Car-Wash Process

When a Car enters the hall, a certain sequence is to be followed automatically.
Steps are:

Implement this process sequence in PLC using Ladder Diagram programming
language.

To detect the car automatically, load cells can be used, or any other sensor

such as can also be used.
Soaping, Washing, Rinsing and Drying are performed for a particular time,
hence to generate for these outputs become mandatory.

To operate this process, for soaping, washing, and drying,

detects everything whatever restricts the signal but in load cell,
particular Low Level and High Level can be set to detect heavily weighted cars
only. Load Cell can be here more effective here than IR sensors.
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 PLC Program

list of Inputs and Outputs

I:1/8 = Master Start (Input)
I:1/1 = Car Detection (Input)
I:1/2 = Limit Switch, Conwveyor (Input)
I:1/3 = Master Stop (Input)
0:2/8 = Master Coil (Output)
0:2/1 = Soap Sprinkler (Output)
0:272 = Washer (Output)
0:2/3 = Conveyor (Output)
0:2/4 = Dryer (Output)
T4:8 = Spaping Time (Timer)
T4:1 = Washing Time (Timer)
T4:2 = Drying Time (Timer)
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Ladder Diagram (1) for Automatic Car Wash

L1/0 113 Q-2
000 3 E 3£ C
Master Start Master Stop Master Coil
0:2/0
1 E
a1 C
Master Coil
0:210 T4:0/DN 0:21
001 4 E 3£ <D
Master Coil  Car Detection Soap Sprinklers
0:21
o
LA
Soap Sprinklers
021
o
LA
Soap Sprinklers
0210 TON
002 4 E Tirmer On Delay - EN—
Master Coil  Car Detection Timer T4:0
Time Fase 01 DN+
Preset 200
Aomim 0
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e Cont. Ladder Diagram (2) for Automatic Car Wash

Process

003

004

ons
oos

i

0os

02 T4.0/DM T4:1/DN 0202
1 E 1 E }-F' el
I - I - C L. -
Mas=ster Coil Washer
0202
e
L.
Washer
022
e
L
Washer
02 T4:WDN TN
] E ] E Timmer On Delay — EMN 3——
Master Coil Tumer T4:1
0204 Time Base 0.1 |—DH -
q E Preset 250
Diryer A oo 0
02 T4:1/DN 142 023
1 E 1 E | el
I - I - C L
Master Coil Limit Sweitch, Conwvewor Conweyor
020 T4:1/DN T4 2DN 0204
== == 3£ O
Mazster Coil Dryer
0240 T4:1/DN TR
- E q E Timer On Delay EN +——
Master Coil Timer Ta:2
0:2/4 Time Base 0.1 N
q E Preset 100
Dryer A cmam 0
Dryer
¢ EMD |

— gy st m e e em ——m e



YV V

PLC Program to Store Data of Various Process Sequentially

There are total two parameters to be monitored of a tank. and
of this tank for each.

Continuous measurement is necessary in this case.

Continuous level measuring devices such as Ultrasonic or
can be used and for temperature or can be used.
Output of these sensors are in , SO to deal with such analog data,

analog modules are used in PLC.

Analog modules convert analog signal into equivalent

Convert this into Temperature in degree centigrade and level in

Generate time base to output storing register value to display address
after converting into equivalent.

Use either number of timers or Sequential Output instruction to solve this
problem.
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PLC program

I:1
I:2

N7:8 and N7:1
N7:2 and N7:3

T4:8, T4:1

o

oo

List of Inputs and Outputs

= Level Input from Tank (Input)
= Temperature Input from of the Tank (Input)
= Store and process data of tank level (Register)
= Store and process data of tank Temperature (Register)
= Timers to switch display data every Ssecs (Timers)
Ladder diagram showing conversion of inputs
i DT i ety
Move Move
Somrce I:1 Source I:2
Diest NT"’:IEI' Dest N?’:é
T Iw
Divade Diivide
Sonirce NT"’:E‘ Sonirce NT"’:E
Somrce B EE- Souarce B -EEE
Diast NT"’:i Diast NT"’:EE:I
340 1241 040
4 E = 3
Start Stop Master
O 400
d E
Ma=ster




« Ladder diagram to display level and temperature

002

003

o4

005

00s

0410 T4:0/DN TiOD
4 E —-E To BCD
Master Source M7
?
Diast 06
7
0410 TOH
1 E Tirner On Delay L EHN 3—
Maszter Timer T4:0
Time Base 01 DN
Preset =0
Acoum 0
0470 T4.0WDN T4:1/DN T
1 E 1 E =4 To BCD
Master Source MN¥:3
7
Dest o5
?
0410 T4:0/DN TOH
4 E 4 E Timer On Delay L EN O —
Master Timer T4:1
Time Base 0l |—DH-
Preset 50
Ao 0
0410 T4:1/DON T4:0
1 E 1 E CRESD
Master
T4:1
—C:REE:)—
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EX:(7): PLC Program for Oil and Water Separation Process

* Problem Description
» Implement programming of Oil and Water separation process in PLC using
Ladder Diagram programming language.

* Problem Diagram

Lewvel
Indicator

Ol / Water f

Sediments.

Rel L
= W
—n—

Supply

Water




Due to the gravitational force and different liquid density of Water and Oll,
when water and oil both are present in the liquid, oil always of
the liquid. By following this theory and making an arrangement shown in the
diagram above,
However, this process does not completely remove water particles but only

of water contents are present after passing through this
process.
Level of the tank is monitored using . To control level of the
system Inlet is controlled.
To control the temperature of this system, ignition is to be controlled.

is used and gas supply flow is controlled to control

temperature. Temperature set point here is
Oil outlet is controlled by which is operated by two Ievel
switches.
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 PLC Program & Program Description

List of Inputs and Outputs

1:1/14
I1:1/15
0:2/15
I:3
N7:8-N7:2

N7:3 to N7:5
0:5
-7

5tart

Stop

Master Coil

Level sensor output

Level monitoring and controlling registers
Inlet controlling valve

Level Display

High level {(0il)

Low level (0il)

0il output valve (Single actuating)

Temperature output from sensor

Temperature monitoring and controlling registers

Gas supply controlling valve

Temperature Display

(Input)
(Input)
(Output)
(Input)
(Registers)
(Output)
(Output)
(Input)
(Input)
(Output)
(Input)
(Registers)
(Output)
(Output)
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* Ladder diagram (1) to monitor and control Oil and Water
separation process

0o

01

114 115 0215
4 E 3£ O
Start Stop Master Coil
0:2M5
1 C
d L
Master Caoil
LEVEL MOMITORIMG AMD COMTROL
0:2M5 o (k) LIV
4 F Move Divide
Master Coil Souree I3 Sonroe M0
7 v
Dest N7:0 Somree B 2T
7 7
Diast NT:1
ML MOV ToD
Multipl Mowe Tao BCD
Soitrce MNT:1 Soitrce NT:2 Sonirce NT:2
7 ? ?
Source B 655 Diast 03 Diast 06
7 ? ?
Tiest

W72

Prof . Mohamed Ahmed Ebrahim




Cont. Ladder diagram (2) to monitor and control Oil and
Water separation process

OIL QUTLET WALVE CONTROL
ooz 0215 [:11 [0 0240
1 E 4 E 3 D
[Master Coil High Lewvel Lowe Lewvel Qil il Crut
0240
1
1 L
il Crut
TEMPERATURE MONITORIMG AMD COMTROL
o3 0:2M5 oW DIV
1 E Mave Divide
Master Coil Sonurce l4 Somrce W73
7 -
Diest N7:3 Somarce B &2
7 .
Diest M4
L IOW TOD
Mlaltiply IMowe Ta BCD
Sonrce N4 Souroe NF:5 Source NT:4
2 7 7
Sonrce B 219 Dhest 0.5 Diest Q.7
7 7 7
Diast ) i
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EX:(B): PLC Program for Counting of Parts from Conveyor

* Problem Description

» Parts are moved on the conveyor. Count the number of parts collected at the
end of the conveyor and display it on the display in PLC using Ladder Diagram
programming language.

* Problem Diagram

Proximity Switch
l:1/5

1111

Display

O:6
00100

Collector

R 2



V VYV

Mount to detect the parts.
Use output of proximity to counter as an input to increment data.
Convert this number into appropriate numerical and show number of parts
collected.
Most widely Inductive and Capacitive Proximity switches are used to detect
parts.
are used to detect metal objects while to detect other

objects, IS most widely used.
Capacitive Proximity detection capability ranges from 1 to 25mm distance.
Mount this sensor according to the size of parts present on the conveyor and
width of conveyor so that this sensor can detect parts easily.

IS used to increment the number of parts collected.

List of Inputs and OQutputs

I:1/8 = Start (Input)
I:1/1 = Stop (Input)
I:1/5 = Proximity (Part detection) (Input)
C5:8 = Counter Up (Counter)
0:6 = Display address (Output)
TOD = Hexadecimal to BCD conversion instruction { Compute)
B3:8/8 = Latching Bit (Bit)



« Ladder Diagram to count and display number of parts

:1/0 -1

B3.0/0
000 4 E 1-E o
Start stop Master Coil
B3.0/0
1 E
I -
Master Coil
B3:.0/0 15 —_TU
001 = 1 E Count Up o
Master Coil  Proximity Counter C5:0
Preset 0 —E:DHjJ—
Acmnm 20
TOD
S To BCD
Sonirce CS:0.ACC
?
Dest 0.6
?
003 I.f:EI"TD:_“'I_
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EX:(S): PLC Program to Remove Empty Detected Bottle on
Conveyor

* Problem Description

» After filling process, bottles are moved on the conveyor belt for packing
process. Detect if any empty bottle is left on the conveyor and remove it from

the conveyor
Empty bottle detector Air
Proximity supply
Bottle detector l
Proximity

ST =L
I I Blower
| 1

* Problem Diagram

/

Bottles
{Top view)
Empty bottle
collector

o -




 Problem solution

» Proximity sensors are used to detect bottles.
» One proximity is calibrated such that it detects all the bottles passing on the

conveyor. And other proximity is used such that it detects only empty bottle.
» Use Bit Shift Register to shift a bit which is set when an empty bottle is

detected.

» Use a piston or blower is used to throw an empty bottle out of the conveyor.

 PLC Program

List of Inputs and Outputs

I

:1/8
I:1/1
I:1/2
I:1/3
0:
0

0

2/8

1271
2272

B5L
B3:8

B3:8/3

R6:8

S5tart

Stop

Bottle Prowimity

Empty bottle proximity

Master coil / Run

Conveyor motor

Blower

Bit shift left instruction

Bit shift Register

Bit to energize capping machine

Control register

(Input)
(Input)
(Input)
(Input)
(Qutput)
(Qutput)
(Qutput)
(Logical)
(Register)
(Bit)
(Register)
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LLadder Diagram to accomplish removing of empty bottle

:1/0 1111

0:2/0
000 4 E s T
Start Stop Master coil
0:2/0
1 C
1 C
Master coil
0:2/0 021
001 1 E <y
Master coil Conveyvor Motor
0:2/0 142 BIL
002 1 E H-£ Eit Shift Left By
Master coil  Bottle detector File #53:0
Control RE:0 —CDH -
Bit Address 113
Length 16
B3:.0/3 0:2/2
003 1 E o
Empty bottle bit Blower
004 If:EHDjj_
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EX:(9): PLC Program to Control Three Mixing Devices in a
Processing Line
4

* Problem Description

» Control three mixing devices in a process line. Two mixing devices are running
in the parallel to each other. When any one of the mixing process stops,
individual stop switches turn the third mixing device ON and the device
operated by the stop bution is stopped.

* Problem Diagram N XDM%Z& &

Valve

Outlet
Valwe1

Qutlet
Valhwe3




YV V

Problem solution

Use limit switches, control valves and motor agitators separately for all three

mixing tanks.

The only common input to all these tanks is Material feeding by two valves.

Use separate timers for each tank for mixing.
First two tanks are tagged as primary mixing tanks and the third one is said to

be secondary mixing tank.

Use swiiches of stop buttons of both Primary mixing processes as an input to
start the tank third to enter into the process sequence.

PLC Program

List of
I:1/14
11715
12715
:1/8,
:1/1,
:1/2,
:2/8,
1271,
:2/2,
123,

o 0 O 9 H H o+ D H

Inputs

o 0 O 9 H o H oH

T4:@, T4

:1/5,
11/4,
:1/3,
12/4,
:2/5,
:2/6,
127,
21, T4:2

o 0 O 9 H o H oH

177
:1/8
:1/6
:2/8
+ 2718
:2/9
12711

and Qutputs

Start

Staop

Master Coil

Level of Material B Switches
Level of Material A switches

Low Level Switch (empty tank)
Inlet Valves to feed Material A
Inlet Valves to feed Material B
Agitator Motors M1, M2 and M3
Outlet Valves for product outlet

Timers to mix materials

o —



« Ladder Diagram for Mixing Tank 1

oo

o

ooz

(il

o

oS

0os

1414 1:1/M15 30 o215
=)= 3£ J£ < >
Start Stop Stop 1=t Master Coil
o:2M5
R .
1 =
Master Coil
o025 1: 142 1:141 o240
d E 1 E = ol = .
KMaster Coil LL=A Lewel Material & W
1414
g E
1 =
Start
0240
g E
d =
W
o245 I-141 140 0241
4 E 4 E -
Master Coil Lewel Material A& Lewel Material B W2
o2
q =
d =
W2
0245 I:140 T4:05DM 0242
T E g E |
N d = =
Ma=ster Coil Lewel Material B Mixing Time K1
o242
1 =
d =
K1
o025 o242 ——— T
] E ] E Timer On Dlelay - EM 3
Master Coil M1 Timer T4:0
Tirme Base 0.1 |[— DT
Preset 200
Acoarm o
o025 T4: /DM 142 o243
1 = 1 = ]
1 = d = = L
KMaster Coil Mi<ing Time LL=A1 Cutlet Wabhee1
0243
g E
1 =

Crutlet Wahee

CEND




« Ladder Diagram for Mixing Tank 2

ooo

0os

L1414 L1415 131 o215
== 3 3£ S
Start Stop Stop Z2nd Master Coil
0:2M5
q E
o
Master Coil
0215 143 1/4 024
4 E 4 E 3£ D
Master Coil LLSZ2 Lewel Material A V3
1114
a1 E
I
Start
024
q E
o
W3
0215 144 145 025
a1 E a1 E el
I I = LA
Master Coil Lewel Material A Lewel Material B Wa
o225
a1 E
o
W4
0215 1145 T4:1/DN 0205
4 E == 3 D
Kaster Coil Lewvel Material B Mixing Time K2
0205
a1 E
I
M2
0215 0:2/6 TOH
H E 1 E Timer On Delay —EN
Master Coil Mz Timer T
Time Base 0.1 —CDH-
Preset 200
A cmarmn 0
0215 T4:1/DN L1/3 o2
q E q E | e
o o | LA
Master Coil Mixing Time: LLS2 Outlet Walve 2
027
O E
R
Cutlet Walve 2

END |




EX:(] 0): PLC Program to Maintain the Capacity of a Particular
Classroom

* Problem Description

» A classroom has a capacity of maximum 120 students. There are two
doors, one for Entry and the other for Exit.

» When number of students in the classroom is less than 120, Entry door
has a Green light on it which remains ON.

» When number of students in the classroom is 120 or more than that,

Red light goes ON turning OFF the Green light which indicates that the
classroom has reached its maximum capacity and is full.
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» Considering the availability of two separate doors for Entry and EXxit,
can be used to detect entry and exit of students.

» One proximity switch is and the other

» Both the switches will generate which can be then fed to
PLC to operate the lights according to written in its
memory.

must be used to count the number of students entering and exiting.
must also be used to compare the count value with the given
maximum capacity of 120.

List of Inputs and Outputs

I:1/8 = Proximity Switch to detect Entry of a student. (Input)
I:1/1 = Proximity Switch to detect Exit of a student. (Input)
0:1/1 = Red Light to indicate awvailability in the classroom (Output)
0:1/8 = Light to indicate classroom’s maximum capacity. (Output)
C5:8 = Counter to count the number of students entering. (Counter)
C5:8 = Counter to count the number of students exiting. (Counter)
LES = Comparator to compare the counter wvalue
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ooo

0o

oo4

[:140 CTU
] [ Count Up —[':CT.T:Ji
ENTER.(P51) Counter CH0
Preset 120 —DH—
Mooum 0
11 CTD
4 E Count Dovn | D
EXIT (P32) Counter c5.0
Preset 120 —CDH::I—
Lomum 0

LES 0110
Less Than (A=E) O
Souree  CH0ACC GREEN

9

Sonree B 120

?
0:140 011
1-£ O
GREEM RED

_END i |
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EX:(] 1 ): PLC Program to Drain Two Different Products from 2
Tanks

* Problem Description

» There two different tanks which are to be operated.
» Draining of these two materials are controlled.

» Mixing in the ratio of 2:1 is to be done.

* Problem Diagram
Diagram showing mixing of two materials continuously

& &

Pump1

Pump2
' Qs

Agltator

To
Pump1 & Pump?2

Pump3



IS used to measure level of the storage tank continuously

Is connected with Level Transmitter which converts corresponding

level output in 4-20mA equivalent.
are chosen to deal with Analog signals.

are used to drain material from both the tanks at the same

time.

» Height of storage tank is that is 500cm and the level which is to be

maintained is

» Calculate necessary conversions and use registers to store data and to do

arithmetic operations.

List of Inputs and Qutputs

I:1/714 = Start

I:1/715 = S5top

0:2715 = Master Coil

0:4 = Dutput to I-V converter of Pumpl

0:6 = Qutput to I-V converter of Pump2

0:2/8 = Agitator to mix

I:3 = Input to which transmitter is connected
N7 : 8 = Register to store input data

N7 :1 = answer of division by wvalue change per centimeter
N7 : 2 = Multiplication answer

M7:3 = Division to obtain 2:1 ratio

L 4

{Input)
(Input)
(Output)
(Output)
(Output)
(Output)
{Input)
(Register)
(Register)
(Register)
(Register)



« Ladder Diagram to control this mixing process

1814 115 0:2M5
000 4 E o D
Stat Stop KMaster Coil
0:2M5
I E
1 =
Master Coil
0:2M5 0240
00 1 E &
Master Coil Agitator
0:2M5 i LTy
(1 red ] E Mowve
Master Coil Sonrce I3
F
Diast M0
7
DIv
Diivide
Source M0
Source B 132
Diest M1
TTL NIRRT
Multipls Divide
Source M1 Source 04
Source B 139 Souree B 2
Diast M72 Diast NT.3
i LTy BICW
Move Mlove
Souroe M¥:2 Souroe NT:3
? *
Diast 04 Diest 0.5
? *
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