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REALIZING SEQUENTIAL PROCESSES USING PROGRAMMARLF | 0GIC
CONTROLLERS (PLCS) o

Dr. Mohammad ALK, Alia*
Dr. Mohammad Abu Zalata**

M RESUME (7

This paper includes an effort aimed at investigating the design of sequential
discrete control systems using programmable logic controllers. Five different
programmes are designed to realize five, commonly used in industry, sequential
processes.

It was found, that it is possible to use the function of the leading edge
differentiation to convert the OFF to ON, transition of the output to a one scan output
pulse that shall be fed to the counting input of the (PLC) up counter.

To realize cyclic sequential operations, it was suggested to use ¢ monostable
timer. thus making it possible to divide any number of pulses or periods by any
required integer number. Experimental results show that all the designed
programmes are operating.

* Amman University College for Applied Engineering — Amman - Jordan.

** Amman University College for Applied Engineering — Amman - Jordan.
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0051

0053 LOAD
0054 OR
0055 ouT
0056 LOAD
0057 FUN
0058

0060

0062

0064 LOAD
0065 TMON
0066

0068 LOAD
0069 FUN
0070

0071 LOAD
0072 ANDNOT
0073 LOAD

(3) 5 qualind) :(4) Jsa
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0000
DO00O
F1o3
T009
10000
T009
017
M004
M004
M00S
POO7
C005
20
C005
MO005
MO005
MO000
110
38
0000
D0001

0074
0075
0077
0078
0079
0080

CTU

LOAD
OR
ot
FUN

€006
10
€006
MO00O7
MO007
I



0000  LOAD  P000
0001 OR M000
0002 OUT  M000
0003 LOAD  MO000
0004  FUN 205
0005 F103
0007 500
0009 500
0011 LOAD  F103
0012 OUT Mool
0013 LOAD  MO000
0014 AND  F103
0015 AND  M002
NOT
0016 AND  MO004
NOT
0017 AND  MO009
NOT
0018 AND  Moll
NOT
0019 OUT  PoOI12
0020 LOAD  P012
0021 FUN 017
0022 M003
0023 LOAD  MO003
0024 AND  MO02
NOT
0025 LOAD  MO009
0026 CTU  C004
0058 OUT  MO007

PUSH
BUTTON
FLAG

DUTY CYCLE
GENERTOR

OUTPUT

ONE SCAN
OUTPUT

COUNT
INPUT

RESET INPUT
UP COUNTER
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0027

0029
0030

0031
0032
0033

0034
0036
0037
0038
0039
0040
0041
0042
0043

0044
0045
0046
0047

0049
0050

0051
0052

0053
0054

0056

0057
0058

0076

LOAD
AND
NOT
ouT
LOAD
TON

LOAD
OR
ouT
LOAD
AND
FUN

LOAD
AND
NOT

LOAD

CUT

LOAD
AND
NOT
OuT

LOAD

TON

LOAD

OR
OuT

LOAD

5

C004
T192

MO02
CO04
1192

1000
T192
M005
MO0O05
MO005
P0O12

017
M006

M006

MO004

M002

C005
4

C005
T193

M004
C005

T193

1000

T193

M007
MO007

T194

ON DELAY
TIMER

ourrur

COUNT
INPUT

RESET
INPUT




0059
0060
0061
0062
0063
0064

0065
0066
0067
0069
0070

0071
0072
0073
0074

0000

LOAD
AND
FUN

LOAD
AND
NOT
LOAD
CTu

LOAD
AND
NOT
ouT

LOAD
TON

LOAD

M007
P012
017
M008
Mo008g
M009

M004
C007
7
C007
T194

M009
C007
T194
2000

Count Input

Reset Input
Up Counter

208ec.

0077
0078
0079
0080
0081
0082

0083
0085
0086
0087
0088

(4) A alidl +(5) U

P000

Push Button
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0033

LOAD MO009

FUN 017

M010

LOAD Moo

LOAD C008

CTU C008
3

LOAD (oo

OR MO11

OUT  Mo1]
FUN 1

LOAD  MO000

Count Input
Reset Input
Up counter



0001

0002
0003
0004

0005
0007
0009

0011

0012
0013
0014

0015
0016

0017
0018
0019

0020

0022
0023

0024
0025
0026

0027
0028
0029

0031
0032

OR

ouT
LOAD
FUN

LOAD

OUT
LOAD
AND

AND
NOT
AND
NOT
ouT
LOAD
TMON

LOAD
IFun

LOAD
AND
NOT

LOAD
CTuU

LOAD
ouT

0064
0066
0067

MO000

MO000
MO000
205

F103
100
100

F103

M001
M000
MO001

M002
MO006

P013
P013
TOOS

0010

TOOR
017

MO03
NMOO03
MOO2

M006
Co04
5

Co04
M002

Flag

Duty Cycle

Generator

Qut put

Monostable
Timer

(e Scan
Output

el
Resel

Up Counter

LOAD
AND

0034

0035
0036
0037

0038
0040
0041

0042

0043
0044
0043

0046
0048

0049
0050
0051

0052

0053
0054

00535
0057
0058

0059
0060
0061

0062
0063

AND
NOT
FUN
LOAD
TON

LOAD
AND

AND

NOT

OUT
LOAD
TMON

LOAD
FUN

LOAD

AND
NOT
LOAD
Clu

LOAD
ouT

FUN
LOAD
AND
NOT
LOAD
TON

2000
T198
F095

M002
012 JMP 00
M002
T197  On Delay Timer
2000
T197
F094 Clock contact
MOG6 2sec. Symmetric ’
P014 Out put
PO14
T009 Monostable
Timer
0010
T009
017 One Scan output
MO004
M004 Count input
MO006
MO006 Reset input
C00s Up-counter
0007
C005
MO006
013 JMP 00
MO000 Flag
MO006
MO006
T198  On Delay Timer
208ec.DEL
Clock Contact 10
Sec.Symmetric



0068 AND NOT M007

0069 ouT PO1S Out p

0070 LOAD PO15 o
0071 ]\MON T0O7 /\’f(mo.s'lable Timer
0072 10

0074 LOAD T007

0075 FUN 017 One Scan Quiput
0076 MO008

0077 LOAD MO008 Count Input
0078 AND NOT M007

0079 LOAD MO007 Reset Input
0080 CTU C006 Up Counter
0081 4

0083 LOAD C006

0084 OR M007

0085 ouT -M007

0086 FUN 0001 END

(5) 5 iz (6) s
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