Logica de
Controle
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CLPs

Vantagens do uso de Controladores Logicos Programaveis

- Ocupam menor espaco;

- Requerem menor poténcia elétrica;

- Podem ser reutilizados;

- Sao programaveis, permitindo alterar os parametros de
controle;

- Apresentam maior confiabilidade;

- Manutencao mais facil e rapida;

- Oferecem maior flexibilidade;

- Apresentam interface de comunicacao com outros CLP's e
computadores de controle;

- Permitem maior rapidez na elaboracao do projeto do
sistema.
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Terminais, PCs, IHMs,

Impressoras
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CPU

Inicio

Inicio

Int a S
nterrupcao m@

Hotina de interrupgao

Ciclo normal de programa
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Begin of cycle

£ |
Inputs
I:l 1 2 EEEEEEEEEENNENENINEEEEE n
v
Process-image input table

L2

STEP 7 program, Hetwork 1 Rotor ool

- Bit memories ED.O A0

- Timers I (

- Counters _I J

Mefwork 2 Chang= of robet
ED

()

¥

Process image output table

¥

e ——— n

Outputs é

43

e B
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Memoria

Tipo de Memoria Descri¢cdo Observagdo
RAM DINAMICA  [Meméria  de  acesso |- Volatil
aleatorio - Gravada pelo usuario
- Lenta
- Ocupa pouco espaco
- Menor custo
RAM Memoria de acesso |- Volatil
aleatorio - Gravada pelo usuéario
- Rapida
- Ocupa mais espago
- Maior custo
ROM MASCARA Memoria somente de leitura | - Nao Volatil
- Nao permite apagamento
- Gravada pelo fabricante
PROM Memoria programavel | - Nao volatil
somente de leitura - Nao permite apagamento
- Gravada pelo usuario
EPROM Memoéria programavel/ - Nao Volatil
apagavel somente de leitura |- Apagamento por ultravioleta
- Gravada pelo usuario
EPROM Memoria programavel/ - Nao Volatil
EEPROM apagavel somente de leitura |- Apagavel eletricamente
. FLASH EPROM - Gravada pelo usuario
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Entradas
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Entrada Digital
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Saidas

Saida Digital
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ITecnoIogias Industriais

‘ﬂﬂﬂﬂﬁﬂlmm

Fieldlbhus™ 24x Analog and Discrete |/0
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ITecnoIogias Industriais

BRIDGEE

Arquitetura BridgeVIEW

Plant Network Praoduction
i
o M anagement
|
Process
EE DAQ control [fixed software timing).vi Diagram “ mﬂ
File Edit Dperate Project 'windows Help ’E‘T [
'-J|>|{EE] /g@\ :’i 1l I @ \E’E’Lﬁi | 13pt Application Fant +| |=J«'-' =l |T|:E j| 1 &
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140 Update =
8] S ample Channel vi Fiald
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Tecnologias Industriais

Aplicacoes de Automacao

Network
-
BridgeVIEW LabVIEW Lookout
with with DAQ with PLC
& FOUNDATION {Lab Process) p {Factory Floor)
.-, Fieldbus
server
(Process)
) E
Analyzers & ”
Measurement - .
S Piiaiis e Analog /O Configuration and
- Termperature Positioners Discrete /0 WMt
. - Flowey Actuators TeRh
- Leval Efups Indicators
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ITecnoIogias Industriais

PC or
Workstation ™

Internet/

Feld Bus

Industrial Networks
Vision
Distributed 1/O
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I CLPs Comerciais

I Pequeno Porte (Micro CLP)
I Até 320 E/S

CLP de Médio Porte
Até 2500 E/S

CLP de Grande Porte
Até 5000 E/S
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CLPs Comerciais

)
OMRON

Roclwell
Automation

SIEMENS

@ Allen-Bradley

Rexroth

Baosch Group

Schneider

r. ﬁElectric
@
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O
I Estrutura de Dados

20

l

o

l

215 914913 912911910 99 28'27 26 95 24 93 92 of 20'

1 bit =

1 byte =
( 8 bits)

1 word =
(16 bits)

N

231 230 22922822?226 225 224 223222 221 220 219 218 21? 216'215 214 213 2‘12211210 29 28 27 26 25 24 23 22 21 20'

1 double word =
(32 hits)
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I Estrutura de Dados

Begin of cycle
¥
. Inputs
n 1 2 SEEEEEEEIENENENENINEEEEE n
¥
Process-image input table
¥
STEP 7 program, Metwork 1 Mctor oot ]
- Bit memaories Enn A0
- Timers I (
- Counters _l J

Hetwork 2 Changs of robel]
EDI A

—

A 4
Process image output table

¥

A EEEEEE n

Outputs ®

End of cycle
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Estrutura de Dados

Representation Byte (B) Word (W) Double Word (D)
Unsigned Integer 0 to 255 0 to 85,535 0 to 4,294 ,967,295
0to FF 0 to FFFF 0 to FFFF FFFF
Signed Integer =128 to +127 -32,768 10 +32,787  -2,147,483,648 t0 +2,147.,483,647
80 to 7F BO0OO to 7FFF 8000 0000 to YFFF FFFF
Heal Not applicable @ Not applicable +1.175495E-38 to +3.402823E+38 (positive)
IEEE 32-bit -1.175495E -38 to -3.402823E+38 (negative)

Floating Foint

To access a bit in a memory area, you specify the address, which includes the memory area
identifier, the byte address, and the bit number. Figure 4-3 shows an example of accessing a bit
(which is also called "byte.bit” addressing). In this example, the memory area and byte address
(I = input, and 3 = byte 3) are followed by a period (".") to separate the bit address (bit 4).

1 3 . T_ Stof byt . X FProcess-image Input (I) Memory Area
ito e, or bit number:

bit 4 of 8 (0 to 7) 76 543210
Period separates the Byte O
byte address from the bit Byte 1
number Byte 2

| Byte address: byte 3 (the Byte 3 .

. fourth byte) Byte 4
Memory area identifier Byte 5

INSTITUTO FEDERAL
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[ Estrutura de Dados
[ - TIPOS DE ENDERECOS
[ —1=DIGITAL INPUT
— Q = DIGITAL OUTPUT (QUIT)

- M = MEMORY
— C =COUNTER
- T=TIMER
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Automacao Industrial — Prof. Werther Serralheiro



Estrutura de Dados

vV B 100 vV W100
| L— Byte address | L— Byte address
Access to a byte size Access to a word size
Area identifier Area identifier
MSB LSB

VB100 7 VB100 0

E

o

-y
o
=

Byte address
Access to a double word siza

Area identifier

MSB = most significant bit
LSB =  least significant bit
Most significant byte Least significant byte
MSE LSB
VW100 15 WB100 87 VB101 0
Most significant byte Least significant byte
MSB LSB
vD1oo 31 VB100 24128  vBi01  16]15  vB102 87 vBio3 O

Figure 4-4 Comparing Byte, Word, and Double-Word Access to the Same Address
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Estrutura de Dados

Enderecos L]

6 relay outputs A0.0 to AO0.5 Power supply
(24 V DC/ 24 to 230 V AC max. 2 A) (85 to 264 V AC)

SO00 uun| |

Saidas: o i
Qa5 [ 9000 OO0 OE® utput side

1L 0.0 0.1 0.2 g h N L1

1M 0.0 0.1 0.2 0.3 2M 04 0.5 M L+
Entrada: NN OIS I I I N NN Input side
0.0 al0.7

L]
L/
ey Do 58 mA
&

8 inputs E0.0 to E0.7 (24 V DC) for sensors or expansion modules
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Linguagem Ladder

Contactor Instruction on the PLC/
corresponding function

Scan:

—_ Is current flowing ?
If yes, then the result | |
of the scan is frue.

o (Resultis “1")

Scan:

—_— Is no current flowing ?
If yes {no cumrent), then the _|/I_
result of the scan is frue.

"I: (Resultis *07)

Coil:
If the value “true” {current) is
passed to a coil 4( )
it is activated

{The coil starts up).

Series circuit:
{AND logic).

_/_// The first switch AND the
— second switch must be closed

in order fo pass current.

Parallel circurt

. {OR logic). |
The first switch OR the
second switch must be closed

in order to pass current.
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Linguagem Ladder

el ol
EOD.1 AD.
il_( | — 5

Changs in direction of
rotation: Switch 51 is
connected to input E0.1 of
the PLC. Contactor C1 is
actuated by output relay
AD.1 inzide the PLC.

Automacao Industrial — Prof. Werther Serralheiro

Motor ondoff:
Switch 50 is connected to
input E0.D. In our examgle,
contactor
Cil can be replaced by PLC
output relay A0.0.




I Linguagem Ladder

A |

ﬂl

!

LEITURA DAS
ATUALIZACAO D

PROGRAMA

1

ATUALIZAGAO
REFERIDAS A
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Hetwork 1
0.0

I

Qoo

State of input
0.0

Process-
image of 10.0

State of output
Qo0

Voltage at input changes
~ fromOto 24V

_F

N

—  Time until process image
(PIl) has status “1”

L

@

— Time for ladder legic
operations and modification of
the output status




I Linguagem Ladder

LAD LAD
etk 4 Metwork 1
0.0 137 00 t

_| : N ToN —| I—ED CTD
104PT 100 01
+ - ms _|
F—————————LD

+3 = P

Metwark 2

T3r a0
—l I_( ) Metweark 2

CA1 Qoo

H ()

:=l
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I Linguagem Ladder

definicdo da funcgdo logica a ser programada
*transformacado desta funcdo em programa assimilavel pelo CLP
simplementacdo fisica do controlador e de suas interfaces com o processo

Circuito elétrico Programa Circuito CLP

-+

E1l
TBl ! ] Jlr-|/|'|-|||||||

_l I_[ ]_ 10.0 SIEMENS

Q0.0 57-200
L1111

N R

. . . INSTITUTO FEDERAL
.. SANTA CATARINA
Campus Ararangua




I Linguagem Ladder

Circuito elétrico Programa Circuito CLP

P
B 1 + - h

+] | I | 1 1

un 10.1 SIEMENS

BEZ _l I_l I_[ ]_ Q 0.0 57-200

Ioo ITol Q00 I N O

4 3

Circuito elétrico Programa Circuito CLP

+ ‘EBl ‘EBE
[ 1 + B I |
El EZ _Illjtljl__[ ]_ - Iln_ln I Illlll SIIE:'nElns

— Q0.0 ] e e e

=

: i
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I Linguagem Ladder

Circuito elétrico Programa Circuito CLP

P
B 1 + - h

+] | I | 1 1

un 10.1 SIEMENS

BEZ _l I_l I_[ ]_ Q 0.0 57-200

Ioo ITol Q00 I N O

4 3

Circuito elétrico Programa Circuito CLP

+ ‘EBl ‘EBE
[ 1 + B I |
El EZ _Illjtljl__[ ]_ - Iln_ln I Illlll SIIE:'nElns

— Q0.0 ] e e e

=

: i
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