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Agenda - Modulul 2

e Structuri moderne de automate programabile - PLC (Siemens, Allen
Bradley, Beckhoff, Phoenix Contact, Bosch Rexroth)

* Dezvoltarea aplicatiilor PLC pentru managementul unei celule
robotice (standard IEC 61131-3)

* Interfete HMI (Human Machine Interface) pentru monitorizarea si
conducerea proceselor industriale

* Aspecte de integrare si comunicatii industriale in vederea
gestionarii unei celule robotice

* Studiu de caz:
* Modelarea unei aplicatii de automatizare cu ajutorul diagramelor de stare
* Implementarea unui program de conducere automat cu tehnologii Siemens
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Introducere: PLC /ISI'i’"’G_LEML

* PLC (programmable logic
controller) — un sistem integrat
de conducere, programabil,
utilizat pentru controlul
echipamentelor industriale
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Introducere: Piramida automatizarii ASKa YN

Nivelul ERP (en. Enterprise Resource Planning) include un set de diferite
aplicatii software care colecteaza, proceseaza si monitorizeaza informatii de ERP
productie, financiare etc.

Nivelul MES (en. Manufacturing Execution System) monitorizeaza intregul MES
proces de productie dintr-o fabrica, de la materii prime péna la produsului finit

Nivelul SCADA (en. Supervisory Control And Data Acquisition) permite SCADA
accesul la date si gestionarea proceselor de productie

PLC-urile primesc informatii de la senzori si alte dispozitive de intrare pentru
a lua decizii cu privire la iesirile care trebuie activate pentru a finaliza o PLC
sarcina programata

Echipamentele, actuatoarele si senzorii care sunt utilizati in zona procesului
de productie PROCES
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Unde gasim PLC-uri? ASTE N
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Automatizari Industriale Laboratorul Industry 4.0
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Introducere: Revolutii industriale

* Prima revolutie industriala a fost mecanizarea productiei. In 1800

motoarele cu aburi au crescut productia din fabrici cu 200% 1n
comparatie cu uneltele de mana

* Adoua revolutie industriala a fost productia in masa si
electricitatea. Productia in masa a aparut la sfarsitul secolului al
19-lea, determinata de nevoia de eficienta. Linia de asamblare a
lui Henry Ford introdusa in 1913, a redus timpul de constructie a
unei masini de la peste 12 ore la doar 2,5 ore
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Introducere: Revolutii industriale

* A treia revolutie industriala a fost automatizarea si era digitala.
Aceasta a schimbat modulin care ne gandim la productie.
Centrala pentru aceasta schimbare a fost introducerea
Programmable Logic Controllers (PLC). Aceste dispozitive au

redefinit automatizarea, ajutand industriile sa devina mai eficiente
si mai fiabile
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Introducere: PLC-ul in Industry 4.0

* Industria 4.0 se caracterizeaza prin integrarea mai multor
tehnologii cheie (Big Data and Analytics, Cloud Computing,
Predictive Maintenance, Augmented/Virtual, and Mixed Reality,
Smart Security Systems, Industrial Internet of Things) care
imbunatatesc procesele de fabricatie si eficienta operationala.

* PLC-urile joaca un rol vital in colectarea si transmiterea datelor.

Acestea capteaza date in timp real de la masini si senzori,
permitand analiza in timp real.
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Introducere: PLC-ul in Industry 4.0

PLC-urile moderne se potintegra cu tehnologii avansate, precum:

* Conectivitate Cloud: PLC-urile se pot conecta la sistemele cloud
pentru capacitati imbunatatite de stocare si procesare a datelor,
permitand accesulin timp real la informatii

* Folosind date din PLC-uri, utilizatorii pot implementa strategii de
mentenanta predictiva. Analizand datele de performanta, acestia

pot programa intretinerea inainte de a se intampla defectiuni
critice

* PLC-urile permit monitorizarea in timp real a proceselor de
productie. Acestea pot contribui la mentinerea unor standarde de
inalta calitate si laimbunatatirea ratelor de randament
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Introducere: Scurt istoric

* Ascensiunea PLC-urilor ainceput la sfarsitul anilor 1960, ca
raspuns la nevoia tot mai mare de sisteme de control flexibile si
fiabile, care ar putea inlocui logica releelor cablate

* Primul PLC, Modicon model 084, dezvoltat de Richard Morley in
1969 pentru General Motors, a fost conceput pentru a controla
masinile liniei de asamblare pentru industria auto

* In anii 1980 si 1990 s-au integrat caracteristici mai sofisticate,
cum ar fi puterea de procesare crescuta, memoria imbunatatita si
introducerea capacitatilor de retea, care au permis PLC-urilor sa
comunice cu alte dispozitive si sisteme.
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Introducere: Relee vs PLC

* Necesitatea reproiectarii unei * Schimbarile in logica de

portiuni mari de circuit la o control se fac rapid, prin
modificare a specificatiilor de modificari software
prolectare » Scalabilitate si intretinere
* Procesare lenta usoara (arhitectura modulara)
* Solutie voluminoasa * Design robust
* Flexibilitate redusa * Dimensiuni reduse, consum si

* Cost ridicat de portabilitate costuri

* Posibilitatea simularii

* Depanare dificila oo ,
circuitului de conducere
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Phoenix Contact Schneider
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PLC: Structura
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PLC: Structura: Backplane /ASTE WM

* Backplane pasiv
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* Backplane activ
* Deconectarea si conectarea fara reactie a
modulelor /0 in timpul functionarii
* Rezerva capacitate pentru utilizare
ulterioara
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PLC: Structura: CPU Compact /ST WNE

* CPU modular
e CPU-ul nu prezinta I/O-uri

* Modulele IO sunt dispozitive
independente de CPU

* CPU compact
* |/O-uri disponibile direct pe CPU

' Un CPU compact poate sa fie si modular
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Unitatea centrala (CPU)

CPU S7-1500H

CPU S7-1500F CPU S7-1500TF
CPU S7-1500HF
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Unitatea centra

a (CPU

Producator

Procesor

Memorie program
Memorie de date
Comunicatie
Capabilitati software

INDUSTRIAL PROCESS AUTOMATION

Do you need a CPU for safety applications?

No Yes

cPU 1.5 MB
1511C-1PN

CPU 2 MB
1512C-1PN

Select the Fail-safe (F) CPU
variant

In addition to the standard functionality, do you need advanced motion
control functions,
such as synchronous operation and
kinematics functions?

Select the
Technology (T)
CPU variant

Do you want to program the CPU in
CC++?

Do you need 1, 2 or 3 cPU
PROFINET interfaces? 1518(F)-4

PN/DP MFP

1 interface
2 ports

CPU
1511(F)-1 PN 3 interfaces

5 ports

2 interfaces
3 ports

CPU
1513(F)-1 PN

Do you need a PROFIBUS DP interface? CPU
1517(F)-3

.
Standard / Failsafe i
1511T(F)-1 PN Yes No
CPU 150 MB
1518(F)-3
4 cPU cPU ’ PN
umar de module
PN/DP PN
cpU -
15167(F)-3 [
cPU PN
1515T(F)-2
EN cPU
1517T(F)-3
PN
CPU 150 MB
1518T(F)-3
PN
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Modul de intrare digitala /ST TV
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Modul de intrare digitals ASTi YW
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Modul de iesire digital /ASTE NE
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Modul de iesire digital sink W
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Modul de intrare analogica ASTE WV

e Caracteristici: o -

* Intensiune: 0-10V, -10V -10V cHo (v)f\}vli;; §:J — L‘%Hcm

e In curent: 4-20mA, 0-20mA IR 2l
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Modul de iesire analogica /ASTH TN

* Caracteristici:
* In tensiune: 0-10V, -10V - 10V . z
* In curent: 4-20mA, 0-20mA 2
25
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Module speciale

* |O digitale, 10 analogice
 Comunicatii (I0O-Link, Profinet etc)
* Power meter

* Counter

* Encoder

* Celule de cantarire

* Inteligenta artificiala

 Cu gama de temperatura extinsa
(ex. -40...+70 °C)

* Failsafe
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Exemplu structura Siemens

* S7-1500
S7-1500 with CPU 1511-1 PN

* Module I/0O conectate pe = £T 200MP
backplane-ul PLC-ului NERRRRR -

* Module I/O include in periferii LU
distribuite Bl provineT

* Comunicatii industriale

* HMI (Human Machine
Interface)
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Beckhoff PC

System Manager
— Configuration

Programming
- IEC61131-3
— object-oriented

— TcVision Resource Management
— Camera
— Configuration
— Calibration
— Simulation
— File Source Control

Fieldbus

TwinCAT HMI Integration

BECKHOFF

Beckhoff Embedded PC
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Bosch Rexroth ctriX CORE

Device Admin PLC App MOTION App loT App User App eoe

real-time real-time real-time real-time /
HTTPS ——

non real-time

: ctrl  (Data; Layer
System Data,. Communication, Fietdbus, EtherCAT, PLC, 1/0, HMI, Motion, Drives, Safety, ...

Container host

LINUX real-time OS (Ubuntu Core 18.04)

m High performance multicore CPU @b

arlX CORE arlX IPC arlX DRIVE

Y=

INDUSTRIAL PROCESS AUTOMATION

II ctriX CORE
Runtime

CORE

Runtime - Apps

7 8

OPC-UA OPC-UA
Server Client

2
Remote
Agent
)
Oscilloscope Node-RED
6 i

Telegraf PROFINET
device

Container InfluxDB

Engine

G-Code
Runtime
App

Python
Runtime
App
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Standardizare PLC

* [IEC 61131-1:2003 Part 1: General information

* [IEC 61131-2:2017 Part 2: Equipment requirements and tests
* [IEC 61131-3:2013 Part 3: Programming languages

* IECTR61131-4:2004 Part 4: User guidelines

* [IEC 61131-5:2000 Part 5: Communications

* [IEC 61131-6:2012 Part 6: Functional safety

* [IEC 61131-7:2000 Part 7: Fuzzy control programming

ru Industria 4.0 a . .
ii Mondiale (GEAR www.astiautomation.com 29



Standard IEC 61131-3:2013 /ST W

* [IEC 61131-3:2013 specifica sintaxa si semantica unei suite unificate de limbaje de
programare pentru PLC-uri. Aceasta suita constain:
* doua limbaje textuale:
* Lista deinstructiuni (IL)
» Text structurat (ST)
* doua limbaje grafice

* Diagrama ladder (LD)
* Diagrama cu blocuri functionale (FBD)

« Standardul defineste si un tool de structurare software numit SFC (Sequential Function Chart)

. Editii:
* 1-1993-03-22-1EC 61131-3:1993 - Revised
e 2-2003-01-21 -1EC61131-3:2003 - Revised

* 4-2025-06-13

Proiectul “Instruirea si certificarea utilizatorilor in
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|IEC 61131-3: Model software M"@@ML

Resource L Resource L

|
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IEC 61131-3: Model software

POU (Program organization unit):
* Function

* Function block

* Program

Proiectul “Instruirea si certificarea utilizatorilor in
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IEC 61131-3: Tipuri de date ASEE YN

1LWORD = 2 DWORD - %ML10
1DWORD =2 WORD - %MD10 %MD 14
1WORD =2 BYTE - %MW10 %MW12 %MW14 %MW16
1BYTE (OCTET) =8 BIT - %MB10 %MB11 %MB12 %MB13 %MB14 %MB15 %MB16 %MB17
G L0 [Op OO Ot OO P00t 0ot p0ptptpopty0 0 o)ttt 0ptj0foptp0ptptpoptyoj0 tj0p1i110)1]0
\ 10 1 12 13 14 15 16 17
1BIT- %H100 * BOOL -1 bit (0,1)

BYTE - 8 bit (1 byte)
WORD - 16 bit (2 byte)
DWORD - 32 bit (4 byte)
LWORD - 64 bit (8 byte)

Proiectul “Instruirea si certificarea utilizatorilor in
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IEC 61131-3: Tipuri de date intregi

* SINT - signed short integer (1 byte)

* INT - signed integer (2 byte)

* DINT - signed double integer (4 byte)

* LINT - signhed long integer (8 byte)

* USINT - Unsigned short integer (1 byte)

* UINT - Unsigned integer (2 byte)

* UDINT - Unsigned double integer (4 byte)
* ULINT - Unsigned long integer (8 byte)

S I
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IEC 61131-3: Tipuri de date reale "G@ML

* REAL - (4 byte)
* LREAL - (8 byte)

Proiectul “Instruirea si certificarea utilizatorilor in
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IEC 61131-3: Tipuri de date de timp

* TIME - T#5m90s15ms

* LTIME - (8 byte) T#5m90s15ms542us15ns
* DATE - data de calendar

* TIME_OF_DAY /TOD -timp

* DATE_AND_TIME / DT — data si timp

a . .
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IEC 61131-3: Tipuri de date caracter

* CHAR - caracter (1 byte, 0 to 255 of ISO/IEC 10646)

* WCHAR - caracter pe 2 octeti (2 byte, 0 to 65535 of ISO/IEC 10646)
* STRING - sir de caractere de tip CHAR

* WSTRING - sir de caractere de tip WCHAR

a . .
AR www.astiautomation.com 37

\ Proiectul “Instruire i certificarea tiliz
domeniul ingin i fa b i pen I du
fost finantat prmt -un g I Bancii Mo d I
4.0), contract nr. MD- TECHUNI 354549 CS-CQ



W

IEC 61131-3: Limbaje de programare

* Limbaje textuale:

* Lista de instructiuni IL (instruction list)

* Text structurat ST (Structured Text)

* Limbaje grafice
* Diagrama ladder LD (Ladder Diagram)

* Diagrama cu blocuri functionale FBD (Function Block Diagram)

* Tool de structurare program numit SFC (Sequential Function Chart)

\ P tul “Inst si certifi utilizatorilor
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Instruction List (IL)

 |L este un limbaj de programare asemanator

cu un limbaj de asamblare MRun: LD R
O instructiune, care este o comanda ANDN D
oy v .« v A OR ( b
executabila pentru PLC, este descrisa intr-o ANDN

a

singura linie )
* O instructiune consta dintr-un operator (sau o ST e
functie) plus mai multi operanzi (parametri) JMPC MRun

 Poate veni cu un eticheta sau un modificator

l In IEC 61131-3:2013, IL este marcat ca “outdated”. Versiunea 4 a standardului nu va mai contine acest
limbaj de programare

Pro t | “Instruirea si certf tilizatoril
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Statement List (ST)

*Limbaj textual, similar cu C, Pascal

*Un program contine una sau mai multe
Instructiuni

*[nstructiunile sunt separate de un terminator;
* O instructiune poate include expresii

*O expresie este o combinatie intre operanzi
(variabile) si anumiti operatori

Proiectul “Instruirea si certificarea utilizatorilor in

domeniul ingineriei fabricatiei pentru Industria 4.0 a . .

fost finantat printr-un grant al Bancii Mondiale (GEAR www.astiautomation.com 40
4.0), contract nr. MD-TECHUNI-354549-CS-CQS



W

Statement List (ST): Operatori

* Atribuirea :=

* Terminator ;

* Operatori matematici +, -, *, /, MOD, **
* Operatori logici AND, OR, XOR, NOT

* Operatorirelationali <, <=, >, >= = <>

* Exemple
DO1 :=DI1 AND DI2;
A:=B+C;

Y Proiectul “Instruirea si certificarea utilizatorilor in
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Statement List (ST): Instructiuni

* IF

* CASE

* FOR

* WHILE

 REPEAT

« EXIT

* RETURN

* Apelarea unei functii

a . .
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Statement List (ST): IF ST TN

No

IF a>b THEN Yes
Instruction block A;
ELSE !

Instruction block B;
END_IF Instruction block A | | Instruction block B

fost finantat printr-un grant al Bancii Mondiale (GEAR
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Statement List (ST): CASE ST TN

CASE Selection criterion OF

Selection criterion = 1

Selection criterion = 2
Ordoré6

1: Instruction 1

. - Yes Selection criterion =7
2,4,6: Instruction 2 o
7.10: Instruction 3
ELSE
Default i
Instructions : ) ) :
Instruction 1 Instruction 2 Instruction 3 Default Instructions
END_CASE; I I |
v
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Statement List (ST): FOR ST TN

[ Start i:=Start value ]

»>

. Yes
i

FOR i:=1 TO 12 BY 2 DO SEndvake
Field[i]:=i*2; f \

Instruction block

END_FOR \ J

v

4 N\
I:= i+ Step width
- | S
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Statement List (ST): WHILE ASTR Wi

Boolean
Expression

i:=0;
WHILE i<100 DO
Field[i]:=i*2;

I:=i+1;
END WHILE Instruction block
I:= i+ Step width
Proiectul “Instruirea si certificarea utilizatorilor in
domeniul ingineriei fabricatiei pentru Industria 4.0 a . .
fost finantat printr-un grant al Bancii Mondiale (GEAR www.astiautomation.com 46
4.0), contract nr. MD-TECHUNI-354549-CS-CQS



s

Statement List (ST): REPEAT

v

i:=0;

REPEAT
Field[i]:=i*2;
I:=i+1;

UNTIL i>100

END_REPEAT

Instruction block
I:= i+ Step width

Boolean No
expression
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Function Bock Diagram (FBD

DI1
DI2

DI3
D14

AND

AND

OR

— DO1

INDUSTRIAL PROCESS AUTOMATION
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Ladder diagram (LD) ASTE YN

* Provine din logica pe relee 24V
* Organizare pe network-uri

* Contacte:
* -||- Contact normal deschis .
* -|/|- Contact normalinchis Implementare electrica .
* -|P|- Evaluare front crescator
* -|IN|- Evaluare front descrescator

* Bobina (Coil)
)_

<
« -(/)-

o _( DI1 DI2 DO1
<

DI1

[ ] Dot

S)- setare variabila Implementare LD - ( H
. s 1 | \
R)- resetare variabila

)_
)_
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Sequential Function Chart (SFC)

* Imparte logica in blocuri mai mici

* Descrie secventa intre aceste RN P
blocuri
T boolean conditionTl
Elemente: '
81 _ actlon.l
. Stérl <lnstructions>
i Tl‘a nZ|t|| T2 boolean conditionT2

* Actiuni
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Ciclu de functionare AP @ML

Cycle

@ ® @
Pl PIQ ®

©

CITIREA INTRARILOR SI ACTUALIZAREA

partition Cyclic program partition
REGISTRILOR DE INTRARE Update Update
(@  The operating system starts measurement of the cycle time.
® The CPU reads the status of the inputs at the input module and writes the input data to the
process image partition of the inputs.
Y (® The CPU processes the user program and executes the instructions specified in the program.
®  The CPU writes the states from the process image outputs to the output modules.
®  The operating system evaluates the determined cycle time and starts the measurement again.
EXECUTIA PROGRAMULUI
Current cycle Next cycle Cycle after next
B Tons - Tow2 L]
Y
OB10
ACTUALIZAREA REGISTRILOR
DE IESIRE SI SCRIEREA IESIRILOR
PIO Pll PIO Pl PIO Pll
update | update OoB1 update |update | OB1 OB1 update |update
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PLC: Recapitulare ST TN

* Componenta cheie in Industry4.0

Sisteme de
conducere
ierarhic
superioare

PC inginerie

* Sistem de conducere integrat
hardware si software

Software de programare
PLC

e Structura modulara

Protocoale de comunicatie
(OPC UA, MQTT)

e Comunicatii industriale

Protocoale de comunicatie

e IEC61131-3 Sistem integrat de conducere 1‘ (Profinet, Profibus) -

PLC J‘ » Alte sisteme
* Program / Function /
A A
. Intrari lesiri Protocoale de comunicatie
FU nction B lo C I( (semnale) (comenzi) (10-Link, HART, Modbus)
\ 4 \ 4
| D/FBD/ST/IL/SFC
Proces
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PLC: S7-1200C

* |/O-uri integrate

e Comunicatie PROFINET

* Alte comunicatii:

* PROFIBUS

* Comunicatii mobile (LTE, GPRS)
* Ethernet

 Securitate
* Firewall
VPN

* RS485
* RS232
* RS422
« MODBUS

SIEMENS SIMATIC S7-1200 I

EEEEEEEN EEEEEDN
O 01 23 4 338 3 B0 2 3 4 3

CPU 1214C
DC/DC/DC

ERROR ™
MAINT =

RUNSSTOP =

Q01 23 4 38 27 8D 3
EEEEEEEN BEEEEEN
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PLC: S7-1200C /ST NE

Power connector

Memory card slot under top
door

Removable user wiring con-
nectors (behind the doors)
Status LEDs for the on-board
11O

One or two PROFINET con-
nectors (on the bottom of
the CPU)

@ ® © 00
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PLC: S7-1200C
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PLC: S7-1200C: Cablare

O
[} ol bl be the b W B by gl b s |

DC

-

DC_'I'_—
+

fl©0DDDDDDDDDDDLDDDD

L —

24VDC OUTPUTS

_/
LM LG MO 1 23 45 6 700 2345 _2M0 1
2L | L© |l oa DIb LA |
DC  28VDC 4VDC INPUTS ANALOG |
INPUTS

214-1AG40-0XB0O

[ DQa
343 0 1 2 3 4 5

6

bQb |
7.0

@@@@@@@@@@@@7

24 \V/ DC Sensor Power
Out

For additional noise im-
munity, connect "M" to
chassis ground even if
not using sensor supply.

For sinking inputs, con-
nect "-" to "M" (shown).

For sourcing inputs, con-
nect "+" to "M".

i !

Proiectul “Instruirea si certificarea utilizatorilor in
domeniul ingineriei fabricatiei pentru Industria 4.0 a

fost finantat printr-un grant al Bancii Mondiale (GEAR www.astiautomation.com

4.0), contract nr. MD-TECHUNI-354549-CS-CQS

56



PLC:S7-1200C: Ciclu automat

STARTUP RUN

A Clears the | (image) memory area @  Writes Q memory to the physical outputs

B Initializes the outputs with either the ® Copies the state of the physical inputs to |
last value or the substitute value memory

C  Executes the startup OBs (® Executes the program cycle OBs

D  Copies the state of the physical inputs @ Performs self-test diagnostics
to | memory

E  Stores any interrupt events into the ® Processes interrupts and communications
queue to be processed after entering during any part of the scan cycle
RUN mode

F  Enables the writing of Q memory to the

physical outputs

INDUSTRIAL PROCESS AUTOMATION

Wk

Current cycle Next cycle Cycle after next
- TM ! | —_——— TM 2 [ ——
OB10
PIO Pl PIO Pl PIO Pl
update | update OB1 update |update | OB1 OB1 update |update

Proiectul “Instruirea si certificarea utilizatorilor in
domeniul ingineriei fabricatiei pentru Industria 4.0 a
fost finantat printr-un grant al Bancii Mondiale (GEAR
4.0), contract nr. MD-TECHUNI-354549-CS-CQS

www.astiautomation.com

57



TIA Portal: Portal view /ST W

Portal view

@ Portals for the different tasks

(2) Tasks for the selected portal

(3 selection panel for the selected ac-
tion

® Changes to the Project view

Proiectul “Instruirea si certificarea utilizatorilor in

domeniul ingineriei fabricatiei pentru Industria 4.0 a . .

fost finantat printr-un grant al Bancii Mondiale (GEAR www.astiautomation.com 58
4.0), contract nr. MD-TECHUNI-354549-CS-CQS



TIA Portal: Project view ST TN

Project view
————————————— @ Menus and toolbar

.";3 :‘T- ol W %) WA (e - i 8 J| . .
- ....@ = ]® T @ Project navigator
| (— o
prT "”@ @ Work area
$ rime sdaye " g e :
et e @ Task cards
3| | )| @ Inspector window
o Powwme |3, ‘B, :‘-‘:.‘._4-.-
e o RSt Db Tt LD ® Changes to the Portal view
e .l @ Editor bar
== -
)
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PLC: S7-1200C: Organizare soft /ASTE N

User
program

Hardware

Global

fost finantat printr-un grant al Bancii Mondiale (GEAR
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Organizare program (OB, FB, FC

Add new block

4

Organization
block

£

Function block

~dk

Function

&,

Data block

= Program cycle Language: ScL -
LAD
Startu
- . 2 . Number: FBD
=B Time delay interrupt.
= Cyclic interrupt anual
2 Hardware interrupt ® Automatic

= Time error interrupt
=B Diagnostic error interrupt

=B Pull or plug of modules Description:
= Rack or station failure A Cyclic OB is executed cyclically and is the
Time of da main code block of the program. This is
y in code block of the program. This i
B/ stat where you place the instructions that control
AS your application, and call additional user
28 Update blocks.
& Profile
2B MC-Interpolator
4 MC-Servo

= MC-PreServo
=B MC-PostServo

Add new block

Name:
[Block_1

&

Organization
block

=

Function block

g

Function

&,

Data block

Language: SCL
Number:

(® Automatic
Description:

Function blocks are code blocks that store their values permanently in instance data blocks,
so that they remain available after the block has been executed.

[ Add new and

Version: 0.1 Family:

V]
Author: J User-defined ID:|

open oK Cancel

OB — Organization Block

[ Add new and

more... more...
v ‘ Additional information v ‘ Additional information
Title: Title: |
Comment: [~] Comment: [A]

Version: 0.1

Author:

open

Family:
User-defined ID:

oK | Cancel

FB — Function Block

Name:

INDUSTRIAL PROCESS AUTOMATION

Block_1

Organization
lock

Function block

=g

Function

&,

Data block

V‘ Additional information

Title:

Language:

% Number:

i Description:
FB °

Functions are code blocks or subroutines without dedicated memory.

more...

SCL v
LAD

FBD
(® Automatic

Y=

Comment:

Version: 0.1

Author:

[ Add new and open

| Family: |

FC — Function

Proiectul “Instruirea si certificarea utilizatorilor in
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Organizare program: OB

* OB1

* Startup OB

* Time delay interrupt OB

* Cyclic interrupt OB

* Hardware interrupt OB

* Time error interrupt OB

* Pull or plug of modules OB
* Rack or station failure OB
* Etc.

Add new block

INDUSTRIAL PROCESS AUTOMATION

=& Program cycle
= Startup
= Time delay interrupt

]

Organization
block

=n

Function block

= Cyclic interrupt
2B Hardware interrupt

=3 Time error interrupt

= Diagnostic error interrupt
= Pull or plug of modules
= Rack or station failure

2 Time of day
2 Status
=2 Update
# =& Profile
FC =B MC-Interpolator
Function SMCSeg
= MC-PreServo
=B MC-PostServo
&
Data block

Language: SCL

Number:

Description:

A Cyclic OB is executed cyclically and is the
main code block of the program. This is
where you place the instructions that control
your application, and call additional user

blocks.

LAD
FBD
anua

(® Automatic

Y=

v

[V Add new and open

more...
v l Additional information
Title: |
Comment: ’7'
V]
Version: ‘0,1 Familyz‘
Author: | User-defined ID: |

[
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Organizare program: FB /ASTE NE

Add new block

Name:

* Foloseste o instanta (o zona de o | -
. ] e cou
memorie pentru a salva

# Description:
FB

Function blocks are code blocks that store their values permanently in instance data blocks,
so that they remain available after the block has been executed.

variabilele statice)

* Variabile statice —variabile
care isi pastreaza valoarea de

Function block

=

la ciclu AP la urmatorul ciclu .
AP B

more...

v l Additional information

Title:‘

Comment:
Version: ‘0.1 Family: ‘
Author:l User-defined ID: ‘

| oK ‘ ‘ Cancel

[V Add new and open

fost finantat printr-un grant al Bancii Mondiale (GEAR
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Organizare program: FC Ml?

Add new block

\'E?ZTC}
* Nu foloseste o instanta - R '
. . . e
(variabilele interne sunt © i

# Description:
FB ‘

Functions are code blocks or subroutines without dedicated memory.

resetate la urmatorul ciclu AP)

Function block

oLk

Function

&,

Data block

* Poate returna o valoare prin
denumirea functiei

more...

V‘ Additional information

Title: ‘
Comment: ~
v
Version: ‘0.1 Family: \
Author:[ User-defined ID: ‘

[¥) Add new and open OK ‘ Cancel
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PLC: S7-1200C: Memorie

Bit number
Byte number

BYTE

%MW25

%MD?24
%MW?24 %MW26
76542200 76 543280176543 210 6543 210
24 25 26 5
O/OM'B24 0/0M2 5. 1 0/0MB26 O/OMZ e o g
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PLC: S7-1200C: Variabile

Devices

FirstProjectinTiaPortal » PLC_1 [CPU 1511C-1 PN] » Program blo

¥ | 7 FirstProjectinTiaPortal
B ~dd new device
iy Devices & networks
~ [ PLC_1 [CPU 1511C-1 PN]
[IY Device configuration
4| online & diagnostics
» g8 Software units
v [gl Program blocks
E Add new block
3 Main [OB1]

i@ VarDB [DB1]

» [ Technology objects
» External socurce files
» [4 PLCtags

W N -

Mame
<0 ¥ Static
< = booleanFlagl
<] = booleanFlag2

. Keepactualvalues (g Snapshot ™% &

Data type Start value

Bool

ol

m

o’

Bool fi

o
m

Devices

FirstProjectinTiaPortal »

PLC_1 [CPU 1511C-1 PN] » PLC tags

» 10s » Digitallnput

e

» External source files

~ E PLC tags

= B T
Digitallnputs

Mame

< DIO

s
|| - -
INDUSTRIAL PROCESS AUTOMATION U

%5 Showall tags
K Add newtag table
2 Defaulttag table [61]
- [&] 10s

% Digitalinputs [2]
[ Digitaloutputs [2]

< DI

<Add news

w M-

.

Data type Address Retain  Acces..
Bool [i2]] =l0.0 [~ ™
Boal %I0.1 ]
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PLC: S7-1200C: Tipuri de date uzuale

BOOL 1 bit 1-bit binary value 0, 1, FALSE, TRUE
BYTE 8 bits 8-bit binary value B#16#00 to B#16#FF
WORD 16 bits | 16-bit binary value W#16#0000 to W#16#FFFF
DWORD | 32 bits | 32-bit binary value DW#16#0000 0000 to DW#16#FFFF FFFF
CHAR 8 bits A character in ASCI| code = Y VA R
@ Erere e .
4.0), contract nr. MD-TECHUNI-354549-CS-CQS



PLC: S7-1200C: Tipuri de date uzuale /ASTE ik

USINT 8 bits

UINT 16 bits
UDINT | 32 bits
SINT 8 bits

INT 16 bits
DINT 32 bits
REAL 32 bits
LREAL 64 bits

TIME ‘ 32 bits

Unsigned 8-bit fixed-point number
Unsigned 16-bit fixed-point number
Unsigned 32-bit fixed-point number

8-bit fixed-point number
16-bit fixed-point number
32-bit fixed-point number

32-bit floating-point number
64-bit floating-point number

Duration in IEC format
(number of milliseconds)

0 to 255
0 to 65 535
0to 4 294 967 296

-128 to +127
-32768to+32767
-2 147 483 648 to +2 147 483 647

approx. £1.18x107% to +3.40x10%*
approx. +2.23x1073% to +1.80x10°%®

T#-24d20h31m23s648ms to
T#+24d20h31m23s647ms

Proiectul “Instruirea si certificarea utilizatorilor in
domeniul ingineriei fabricatiei pentru Industria 4.0 a
fost finantat printr-un grant al Bancii Mondiale (GEAR
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PLC: S7-1200C: Programare

* LAD - ladder logic et °
==1
bl H o
« FBD - function block diagram T -

4 | END_IF;

W=iil condition ol
* SCL — structured control text :T // Statement section IF

0 . .
EAR www.astiautomation.com 69
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PLC: S7-1200C: Instructiuni de baza ASEE W

LAD SCL

TN IF in THEN
Contact NO — Statement;
ELSE
Statement;
END IF;
“INT IF NOT (in)

—/— THEN
Contact NC Statement;

Statement;
END IF;
— ,
Proiectul “Instruirea si certificarea utilizatorilor in
domeniul ingineriei fabricatiei pentru Industria 4.0 a . . 70
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PLC: S7-1200C: Instructiuni de baza ASEE W

FBD SCL?
8 out := inl AND in2;

AND "IN —

"IN2" — s

I

out := inl OR in2;

OR T

I 2" — —_—

out := inl XOR in2;

XOR "INT"

" -n %
l' I_ — 52 —
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PLC: S7-1200C: Instructiuni de baza ASEE W

LAD FBD SCL

& NOT
—] NOT j—

"IN —a

"IN2" 3.

NOT
(negatia) 1" —a

Il||l-,ll ‘\'w
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PLC: S7-1200C: Instructiuni de baza ASEE W

LAD FBD SCL

"ouT" "ouT" out := <Boolean
{ } = expression>;

Atribuirea "ouT” “OUT" out :=
—(/ )_ I NOT <Boolean

- p— expression>;
"out"
— L
Proiectul “Instruirea si certificarea utilizatorilor in
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PLC: S7-1200C: Instructiuni de baza

Setare

Resetare

LAD

ouT™
—(s)—

FBD

IIDUTII

ouT"
—(R)—

IOUUTII

www.astiautomation.co
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PLC: S7-1200C: Instructiuni de baza

LAD/FBD

"INOUT" bit
Previous state
0

1

1

Instruction S1
"INouT" RS

Bistabil RS RS
—R Qb
- 51

SR 0 Previous state
1 0
0 1
1 0

"THouT"
Bistabil SR SR

- - OO0 0V - - O O
e
-
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PLC: S7-1200C: Instructiuni de baza

s

TP genereaza un puls de lungime PT

[EC_Timer_0O
TP
Time
- | Q-
PT ET

"IEC_Timer O DB".TP(
IN:= bool in ,
PT:= time in ,
=> bool out ,

ET=> time out );

IN &
ETA
PT_/JL/
QA

PT PT PT

Proiectul “Instruirea si certificarea utilizatorilor in
domeniul ingineriei fabricatiei pentru Industria 4.0 a
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PLC: S7-1200C: Instructiuni de baza

TON intarzie aclansarea lui Q cu o perioada presetata PT

[EC_Timer_1 IN 4
TON
Time I
ET
— IN — A
Q PTT
PT ET / /
"IEC Timer O DB".TON ( /\
IN:= bool in , Q 4 PT pT
PT:= time in ,
Q=> bool out , -

ET=>_time_put_);

Proiectul “Instruire i certificarea tilizatorilor fin
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IEC_Timer_2

TOF
Time

"IEC Timer O DB".TOF (
IN:= bool in ,
PT:= time in ,
Q=> bool out ,
ET=> time out );

PLC: S7-1200C: Instructiuni de baza

TOF intarzie declansarea lui Q cu o perioada presetata PT

IN 4

Wk

ET 4
PT+

irea i ce ifi
i fa b
|nt -un g
. MD- TECHUNI 35454
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PLC: S7-1200C: Instructiuni de baza

TONR intarzie aclansarea lui Q cu o perioada presetata PT (cu acumulator)

IEC_Timer_3 IN A

TONR
Time

- N Q — ETA —PT
- R ET
PT

"IEC Timer O DB".TONR ( at _—
IN:= bool in ,
R:= bool in ,
PT:= time in ,
Q=> bool out_,
ET=> time out );

Proiectul “Instruirea si certificarea utilizatorilor in
domeniul ingineriei fabricatiei pentru Industria 4.0 a tiaut ti 79
fost finantat printr-un grant al Bancii Mondiale (GEAR www.astiautomation.com

4.0), contract nr. MD-TECHUNI-354549-CS-CQS



PLC: S7-1200C: Instructiuni de baza /ASKE WM

"Counter name"

CTu
Int
PV

"IEC Counter 0 DB".CT
U (
CU:= bool in,
R:= bool in,
PV:= in,
Q=> bool out,
CVv=> out) ;

Proiectul “Instruirea si certificarea utilizatorilor in
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PLC: S7-1200C: Instructiuni de baza ASEE W

"Counter name"
CTD
Int
- CD Qr LD
=1LD vV
-

CD

"IEC Counter 0 DB".CT CV
D(
CD:= bool in,
LD:= bool in,
PV:= in, CQ
Q=> bool out,

CV=> out);

Proiectul “Instruirea si certificarea utilizatorilor in
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PLC: S7-1200C: Instructiuni de baza ASEE W

-

"Counter name"
CTUD

Int CD
- Cl QL -

PV

LOAD

]

-

"IEC Counter_ 0_DB".CTU
D (

CU:= bool in, oV 0 0
CD:= bool in,

R:= bool in,
LD:= bool in,

PV:= in , QU I I—I

QU=> bool out,

QD=> bool_out, — I_
82

CV=> out ); QD
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PLC: S7-1200C: Instructiuni de baza 5 WM

Comparatie

LAD FBD SCL

"IN1" out := inl

_| == I_ Buyte or
'Tﬁ'; "INT" — INT IF inl = in2

INZT =i - THEN out := 1;

ELSE out := 0;

END IF;

in2;
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PLC: S7-1200C: Instructiuni de baza ASEE W

LAD / FBD SCL
I RAMNGE out := IN RANGE (min,
T val, max) ;
In domeniu - -
I
VAL
MAX
27?7 val, max);
In afara domeniului i
\]
VAL
MAX
Proiectgl T‘In_stru_irt_ea 5i_ ce_rt_ificarea utilizatqrilor in
Q) Sab bt R s stiausomaton.com 54
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S7-1200C: Instructiuni matematice

LAD / FBD

ADD
77

INT
IN2::

END =
ouT

SCL

ouc 3
out :
out :
out :

inl
inl
inl
inl

in2;
in2;
INd:
in2;

Proiectul “Instruire i certificarea tiliz r in
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S7-1200C: Instructiuni matematice

LAD / FBD

INC
m

—~EN  ENO~
{INJOUT

SCL

in_out s =

in out + 1;

DEC
m

- EN ENO =
INOUT

in_out s =

in out — 1;

www.astiautomation.co
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S7-1200C: MOVE ASE WV

LAD / FBD SCL
MOVE outl := in;
- EN ENOD =
IN 3 0UT
Proiectul “Instruirea si certificarea utilizatorilor in .
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Y=

INDUSTRIAL PROCESS AUTOMATION

Primul program PLC
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Primul program PLC - Cerinte

Prima iesire digitala este activa daca avem cel putin o
conditie de mai jos este adevarata:

* Prima intrare este activa si a doua intrare nu este activa

* Atreia intrare nu este activa
* Trec 5 secunde de la activarea intrarii digitale 4
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Primul program PLC - TIA Portal

* TIA Portal (Totally Integrated Automation)

* Selectare PLC

* Setari de securitate (Industry 4.0)

* Configurare hardware

* Definire intrari / iesiri (Tag Table)

* Organizare soft (OB, FB, FC, DB)

* Simulare program (online view)

* Programare Ladder Diagram (LAD) in OB1

* Programare Function Block Diagram (FBD) in bloc FC

* Programare Structured Control Language (SCL) in bloc FB

roiectul “Instruirea si certificare I |
domeniul ingineriei fabricatiei pentru Industria 4.0 a . .
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TIA Portal — proiect nou

Onlin
Diac

Proiectul “Instruirea si

Open existing project
Create new project
Migrate project

Close project

Welcome Tour

First steps

Installed software

Help

User interface language

Create new project

INDUSTRIAL PROCESS AUTOMATION

Totally Integrated Automation
POR

AL

Project name:
Path:
Version:
Author:

Comment:

primul_proiect_plc

C:\Users\Viorel\Desktop

V19

Viorel

Create

Y=

certificarea utilizatorilor
domeniul ingineriei fabricatiei pentru Industria 4.0 a
fost finantat printr-un grant al Bancii Mondiale (GEAR
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Selectare PLC

Add new device

Device name:

[PLC_1

Controllers

=
=

PC systems

~ [ SIMATIC 57-1200
v (@ cru

» [l CPU 1211C ACDCIRIY
» [ CPU 1211C DC/DCIDC
» [ CPU 1211C DADCRIY
» [l CPU 1212C ACIDCIRIY
» [ CPU 1212C DC/DCIDC
» [ CPU 1212C DCIDCIRIY
» [l CPU 1214C ACIDCIRlY
» [ cPU 1214C DODCIDC
» [l CPU 1214C DC/DCIRlY
» [l CPU 1215C ACDCIRlY
~ [ cPU 1215C DA/DCIDC

L

[V] Open device view

u 22l an 2
| m 6ES7 215-1AG40-0XBO
y

» [ cPu 1217C D/DCIDC
» [ CPU 1212FC DC/DCIDC
» [l CPU 1212FC DC/DCIRIY
» [l CPU 1214FC DODCIDC
» [l CPU 1214FC DODCRRIY
» [l cPU 1215FC DO/DCIDC
» [l CPU 1215FC DC/DCIRIY
» [ CPU SIPLUS

» (1§ CPU SIPLUS RAIL

» [l Unspecified CPU 1200

Device:

CPU 1215C DC/DC/DC

Article no.: |6ES7 215-1AG40-0XBO

Version: [V4.6 m

Description:

Work memory 200 KB; 24VDC power supply
with DI14 x 24VDC SINK/SOURCE, DQ10 x
24VDC and Al2 and AQ2 on board; 6 high-
speed counters and 4 pulse outputs on-
board; signal board expands on-board 1/0; up
to 3 communication modules for serial
communication; up to 8 signal modules for
110 expansion; PROFINET 10 controller, 2 ports,
I-device, transport protocol TCP/IP, secure
Open User Communication, S7
communication, Web server, OPC UA: Server
DA

INDUSTRIAL PROCESS AUTOMATION

Proiectul “Instruirea si certificarea utilizatorilor in
domeniul ingineriei fabricatiei pentru Industria 4.0 a
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Y=

Setari de securitate

Overview

Overview of the selected PLC security settings.

ymmuni b- Protection of confidential PLC data: Enabled

@ rLc
Mode for PG/PC and HMI communication: Only secure PG/PC communication

@ Overview allowed

PLC access protection: No access (complete protection)

<<Back Nex Finish Cancel

I Do not show this dialog again

Proiectul “Instruirea si certificarea utilizatorilor in
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Configurare hardware W

J Devices " Plant objects I IE’ Topology view “rﬂ'n Network view "ﬂf Device view L
#¢ [PLC_1[CPU 1215C] = = Device overview
E w ... Module Slot | address Qaddress  Type A..
¥ | primul_proiect_plc E 103
‘ Add new device 102
rh Devices & networks , 101
~ L PLC_1 [CPU 1215C DC/DC/DC] v PLC_1 1 CPU 1215CDC/DCDC 6.
[IY Device configuration DI 14/DQ 10_1 11 0..1 0..1 DI 14/DQ 10
% Online & diagnostics Al 2/AQ 2_1 12 64...67 64...67 Al 21AQ 2
» [gl Program blocks 103 102 101 1 2 3 13
» [ Technology objects Rack_0 b HSC_1 116  1000...10... HSC
» L External source files n HSC_2 117  1004..10... HSC
» L PLCtags i HSC_3 118  1008...10... HSC
> PLC data types HSC_4 119 1012...10... HSC
» Watch and force tables HSC_5 120 1016...10... HSC
» _& Online backups HSC_6 121 020NN HSC
» [ Traces Pulse_1 132 1000...10... Pulse generator (PTO/P...
» [ OPCUA communication Pulse_2 133 1002...10... Pulse generator (PTO/P...
» _jj. Device proxy data Pulse_3 134 1004...10... Pulse generator (PTO/P...
g Program info Pulse_4 135 1006...1007 Pulse generator (PTO/P...
E PLCalarm text lists . » PROFINET interface_1 1X1 PROFINET interface
» [ Local modules T‘W 100% v U d [< H A ‘

» i Ungrouped devices

R | el Properties ”"1.‘, Info ‘HE Diagnostics ‘
B Security settings

» [5d Cross-device functions J General H 10 tags ” System constants H Texts ‘
> §gf Common da_ta . > General ) a Ethernet addresses \é’l
3 Documentation settings v PROFINET interface [X1]
» [@ Languages & resources General Interface networked with
» [ o) Version control interface Ethernet addresses
» [j@ Online access Time synchronization Subnet: | Not connected [+

» 5 Card Reader/USB memory

Operating mode [ Add new subnet

» Advanced options

WD e e Internet protocol version 4 (IPv4)

» DI 14/DQ 10
» AI2IAQ2 « (@) Set IP address in the project
» Hi r
High speed counters (HSO | g IPaddress: [ 192 168.0 .1 |
Vv | Details view ¥ Pulse generators (PTO/PWM) d

e ARl Subnet mask: | 255 . 255 . 255 . 0
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Project tree

Definire intrari / iesiri

INDUSTRIAL PROCESS AUTOMATION

‘E‘ Topology view ”,—h Network view “ﬂf Device view

¢ [PLC_1[CPU1215C]

ﬂ Module Slot | address Q address  Type A..
¥ _| primul_proiect_plc 103
B Add new device 102
rh Devices & networks 101
~ L@ PLC_1 [CPU 1215C DC/DC/DC] ~ PLC_1 1 CPU_1215C DC/DCIDC
[IY Device configuration | DI 14/DQ 10_1 11 0..1 0.1 DI 14/DQ 10
Y| Online & diagnostics - Al 2IAQ 2.1 12 64...67 64...67 Al 2IAQ 2
» (gl Program blocks 103 102 101 2 3 M 13
4 @Technologyobiects Rack_0 _ | HSC_1 116  1000...10... HSC
» L} External source files HSC_2 117  1004..10... HSC
~ L PLCtags HSC_3 118  1008...10... HSC
Za Show all tags HSC_4 119 1012..10... HSC
Add new tag table HSC_5 120 1016..10... HSC
34 Default tag table [35] HSC_6 121 1020..10... HsC
4 PLC data types Pulse_1 132 1000...10... Pulse generator (PTOIP...
» 55| Watch and force tables Pulse_2 133 1002...10... Pulse generator (PTO/P...
» _g Online backups | I ’7] el 124 100410 Pulsa asnarator (PTO/P ‘E
» [ Traces <[] (> [100% v 9 | (<] Ll T >
» (@ OPCUA communication ‘Q Properties H'l.l Info i ”ﬁ Diagnostics ‘
' z E:)\;::r:?;zdata | General H 10 tags H System constants H Texts ‘
PLC alarm text lists Name Type Address  Tag table Comment
» (@ Local modules Int %QW64 E
» i Ungrouped devices Int %QW66
» == Security settings
» [ 3¢ Cross-device functions < DI Bool %10.0 Default tag table
» g} Common data a DI2 Bool %10.1 Default tag table
» |5 Documentation settings a o3 Bool %10.2 Default tag table
» [@ Languages & resources < D14 Bool %10.3 Default tag table
» [ 4| Version control interface Bool %104
» [j@ Online access Bool %10.5
» 5@ Card Reader/USB memory Bool %10.6
Bool %10.7
Bool %I1.0
Bool %I1.1
Bool %I1.2
Bool %I1.3
Bool %I1.4
Bool %I1.5
ﬂ DO1 Bool %Q0.0 Default tag table I

Proiectul “Instruirea si
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Definire intrari / iesiri

INDUSTRIAL PROCESS AUTOMATION

primul_proiect_plc » PLC_1 [CPU 1215C DC/DC/DC] » PLC tags
J Devices H Plant objects ‘ < Tags

[

= = B A QY
PLC tags
¥ | primul_proiect_plc Name Tag table Data type Address Retain  Acces... Writa... Visibl... Comme}

B Add new device 1 20 DI1 Default tag table E‘ Bool [E %10.0 B = = I~
rhy Devices & networks 2 41 D2 Default tag table Bool %I0.1 = W =2
~ g PLC_1 [CPU 1215C DC/DC/DC] 3 4@ b3 Default tag table ~ Bool %10.2 2 2 2
[Y Device configuration 4 a DI4 Default tag table Bool %10.3 = =2 I~
Q= Online & diagnostics 5 4 DO1 Default tag table Bool %Q0.0 v = =2
» [l Program blocks 6 <Add new:

» L% Technology objects

» L External source files

AmsShowalltags i
I Add new tag table
=4 Default tag table [35]
» | PLC data types
» |55 Watch and force tables

» _g Online backups

|2 Lﬁ Traces
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Organizare soft (OB, FB, FC, DB ASEE TV

m <«
J Devices ” Plant objects l
5 =gl | Add fiew bBlock X
Name:
¥ | primul_proiect_plc Main_1 ‘
B Add new device
o h Devices & networks — = I N sl =2
i B ~ (g PLC_1 [CPU 1215C DC/DC/DC] rogram cycle P
. X . = Startup -
[IY Device configuration o8 i . Number: 123 B
% Online & diagnostics Vb = Time delay interrupt |
~ T Program blocks I OYQZT'Z?(UOTT = Cyclic interrupt () Manual ]
ocl .
<:> - B i ‘) el pEy Hlee s ; 3B Hardware interrupt @Automatic
= & Main [0B1] = Time error interrupt
» g Technology objects =l Diagnostic error interrupt
» External source files - =B Pull or plug of modules Description:
cyclic - L v L& PLC tags X 4 Rack or station failure A Cyclic OB is executed cyclically and is the
call - Zg Show all tags Function block =B Time of day main code block of the program. This is
B where you place the instructions that control
dd new tag table il your application, and call additional user
24 Default tag table [35] 3B Update blocks.
» [ PLC data types = Profile
» Watch and force tables F 2B MC-Interpolator
» v_y. Online backups Function 2B MC-Servo
» [ Traces =B MC-PreServo
» [@® OPC UA communication 2B MC-PostServo
» i, Device proxy data
3§ Program info ‘
PLCalarm text lists DB
» [ Local modules Data block
» {o Ungrouped devices more...
» g= Security settings
» [ Cross-device functions V‘ Additional information
> g C dat
‘.! ommon a‘a : Title:‘
» Documentation settings
» @ Languages & resources Comment: &
» ‘_Q Version control interface
T .
» Ujmi Online access o
> Card Reader/USB memory
- Version: [0.1 ‘ Family: [
Author:l ‘ User-defined ID:[
V) Add new and open ’ OK ’ ‘ Cancel
Proiectul “Instruirea si certificarea utilizatorilor in
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Simulare program (online view

Download

Start Simulare

Online Monitoring
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Programare FBD in bloc FC
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Programare SCL in bloc FB
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