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Agenda — Modulul 2 /ST W

* 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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INDUSTRIAL PROCESS AUTOMATION

Recapitulare
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Automatizari Industriale Laboratorul Industry 4.0
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PLC: Structura ASTH T
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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
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PLC: S7-1200C: Cablare

1@ @
A
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DC

Al DD
b M L+ M MO 1 2 3 45 6 7 0 1 2 3 45 TR
2L | L© |l oa DIb LA |
DC  28VDC 4VDC INPUTS ANALOG |
1 INPUTS ~
| 714-1AG40-0XBO
24VDC OUTPUTS
| Q3 5Qb |

3L43M 0 1 2 3 4 5 6 7 0
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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
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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
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TIA Portal: Project view ST TN

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

.";3 :‘T- ol W %) WA (e - i 8 J| . .
- ....@ = ]® T @ Project navigator
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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
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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
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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 ]

Proiectul “Instruirea si

certificarea utilizatorilor fin

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

15




s

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
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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 18
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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
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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
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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
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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
domeniul ingineriei fabricatiei pentru Industria 4.0 a tiaut ti 29
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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_
31

CV=> out ); QD

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

Proiectul “Instruirea si certificarea utilizatorilor in
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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 53
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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

Wk
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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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INDUSTRIAL PROCESS AUTOMATION

Primul program PLC

Proiectul “Instruirea si certificarea utilizatorilor in
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Primul program PLC - Cerinte

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

P tul “Inst si certifi utilizatorilor
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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 |
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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
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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
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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

domeniul ingineriei fabricatiei pentru Industria 4.0 a . .
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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

Proiectul “Instruirea si certificarea utilizatorilor in
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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

Proiectul “Instruirea si certificarea utilizatorilor in
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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
domeniul ingineriei fabricatiei pentru Industria 4.0 a . .
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Simulare program (online view

Download

Start Simulare

Online Monitoring

7- l H Save project = &4 (X: 35| :E X g (Mg T m g ar Y Goonline &‘1 Go offline fp _E I X R R |<Search in project i
J Devices H Plant objects ‘ \ 4
= W F T s =B = & @B 6 s a da | E‘ G
Main
¥ | primul_proiect_plc v ] Name Data type Default value Comment
B Add new device 1 <40 v Input
h Devices & networks 2 & Initial_Call Bool Initial call of this OB
~ [ PLC_1 [CPU 1215C DC/DC/DC] 40|: @ Remanence Bool =True, if remanent data are available
[} Device configuration 4 41 v Temp
%%/ Online & diagnostics 5 m

v gl Program blocks
B Add new block
&£ Main [0B1]
» L@ Technology objects

» L} External source files
v L@ PLCtags Q|
Za Show all tags
B Add new tag table
24 Default tag table [35]
» _i PLC data types
Watch and force tables

» _g Online backups

HF i =0 —_ 1

9. Block title: “Main Program Sweep (Cycle)"

Network 1:

mmer

Y=

INDUSTRIAL PROCESS AUTOMATION

S7-PLCSIM V19
> Communication Mode: e

primul_proiect_plc - Instances
RN

Bl STEP7 Instance_1 Q)

PLC_1 [S7-1200]

@ RUN/STOP
@ ERROR
@ MAINT

[ [X1]: 192.168.0.1

Proiectul “Instruirea si certificarea
domeniul ingineriei fabricatiei pentru

utilizatorilor n
Industria 4.0 a
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Programare LAD in OB1

INDUSTRIAL PROCESS AUTOMATION

Simulare 1/0

/

Y=

S7-PLCSIM V19

Simulation

Comment SimView_1

Initial call of this OB
=True, if remanent datd
B8 SimTable 1
PLC_1[S7-1200] ©®

D Name Address
D 10.0:P
%Q0.0
“DO1" DI2 10.1:P

DI3 10.2:P

DI4 10.3:P

Q0.0

J Devices J Plant objects
o - = . o8
PR EINTEY
Main
¥ | primul_proiect_plc 4e Name Data type Default value
I Add new device 1 <@ v Input
J-h Devices & networks 2 @ Initial_Call Bool
~ [ PLC_1 [CPU 1215C DC/DC/DC] Heol: @ Remanence Bool
[IY Device configuration 4 41 v Temp
Y Online & diagnostics 5 n Add n
v Program blocks @
=
: Add new block A (=l =0= -
¥  Network 1:
1t
%10.0 %10.1
D" “DI2"
%10.2
13"
v
T#0MS
%DB1
"IEC_Timer_0_DB"
%10.3 o
"DI4" Time
PLC alprm text lists 1} IN Q
V| / t# 55 —dpT ETl—T#
Program LAD in OB1 =

Display Format Monitor/Modify Statc Comment

Bool v

Bool

Bool

Bool v

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



W

INDUSTRIAL PROCESS AUTOMATION

Programare FBD in bloc FC

I 4 |'Add new block

Denumire FC

Name:
| programare_FBD_in_FC

¥ _ primul_proiect_plc [ Language: FED ’7‘\
B Add new device * Number: 1 =
h Devices & networks B
~ [ PLC_1 [CPU 1215C DC/DC/DC] 0'921“1'3(““ O Manual
= oc
[IY Device configuration (® Automatic

%% Online & diagnostics

v Lﬂ Program blocks
B Add new block : = Description:

48 Main [0B1] X Functions are code blocks or subroutines without dedicated memory.
» [ g Technology objects Function block

i
T

— Limbaj de programare

3 External source files
v L& PLCtags

Zg Show all tags
ﬁ Add new tag table C
24 Default tag table [35]

PLC data types Function
Watch and force tables

A

Tip bloc (FC)

4 oo
» _& Online backups

» [z Traces
> % OPC UA communication DB

Device proxy data
2 Program info

£ PLCalarm text lists more....
[ Local modules v l Additional information
» i Ungrouped devices
» Z=: Security settings Title: |
> ‘_ﬁ Cross-device functions Comment: ~
» g} Common data
Documentation settings
> ‘_Q Languages & resources

Data block

v

» [ 4| Version control interface Version:|0.1 ‘ Family: | |

» [jm Online access Author: | ‘ User-defined ID: | |
» 5@ Card Reader/USB memory

[V Add new and open f OK ' I Cancel ‘
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Programare FBD in bloc FC

B RGO ew Dloek =
& Main [0B1] Q. Block title: "Main Program Sweep (Cycle)"
48 programare_FBD_in_FC [FC1] 9 -

omment
» L4 System blocks

» _g Technology objects A 4 Network 1:
» L@} External source files
v [ & PLCtags (*]
Z@ Show all tags
I Add new tag table
=4 Default tag table [35] EN

» J; PLC data types

%FC1
“programare_FBD_in_FC"

Apelare FCin OB1

Options

INDUSTRIAL PROCESS AUTOMATION

Simulare 1/0

Y=

T % G &l

ENO

Y| Online & diagnostics Network 1:

v g} Program blocks Comment

- Add new block

Main [OB1]
48 programare_FBD_in_FC [FC1]
» [ System bl

» g Technology opjects
» Lw} External soufce files

oo o

C

v La PLCtags
Za Show fll tags
I Add flew tag table

24 Defgult tag table [35] 1;73![\3/115
o

"IEC_Timer_1_DB"

» [@ GPCUA communication %103
» _jj./Device proxy data “DI4" —dIN

== T
» _g Onyfne backups Ti?n\
» |9z Trfices

A FALSE

ETi

TRUE
%10.0
“DI7"

FALSE
%10.1 >=1
"DI2" =0}

(<] []

TRUE %Qo.0
%10.2 DO1

"DI3" -0 E

Q

- /V t# 55 —dpT
Program FBD in FC 3 |

Network 2:

YT ONgroupeTevTes:

Instanta DB

Bool
ool v [l
Bool v
ool v [l
Bool v

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

50



Programare SCL in bloc Wi

Denumire FC

|| Devices | Plantobjects |

Name.

programare_SCL_in_FB ]

~ | primul_proiect_plc [ ) I Language: [scL
B Add new device ’ R - . .
sh Devices & networts o8 Limbaj de programare
~ [ PLC_1 [CPU 1215C DC/DC/DC] Y Organization O Manual
[IY Device configuration Sl (® Automatic
¥ Online & diagnostics
v [.g) Program blocks [}
Ji Add new block g ﬂ Description:
48 Main [0B1] o FB

- - 4§ s are code blocks that store their values permanently in instance data blocks,
» _g Technology objects Function block so that they remain e block has been executed.

» @} External source files
v L& PLC tags [ ]

Show all tags # [ Tlp bIOC (FB)
FC

Il Add new tag table

?‘ Default tag table [35]
@ PLC data types Function
Watch and force tables

» _& Online backups

[ 5 Traces '
Pe —
L@ OPC UA communication DB

_iij: Device proxy data
4 Program info
£ PLCalarm text lists — more...

» [ Local modules V\ Additional information
» i Ungrouped devices

v v v

Data block

» == Security settings Title:

» [ 24 Cross-device functions e

» g} Common data

Documentation settings
» [@ Languages & resources
» LQ Version control interface Version: 0.1 ] Family:[

» [ Online access

» ¢ Card Reader/USB memory

Author: ‘ User-defined ID: ‘

[¥) Add new and open [ oK || cancel
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Programare SCL in bloc FB

v |4 Program blocks
I Add new block
L L L)

@ programare_SCL_in_FB_DB [DB1]
» _@ Technology objects
» L External source files
v [ PLC tags
Za Show all tags
_[Add new tag table

[—
| p{
1=

48 prog ramarefSCLflanB[FBﬂ i

0 1ment
9
9 %DB1
"programare_SCL_

® in_FB_DB"

%FB1

"programare_SCL_in_FB"

® EN

Apelare FB in OB1

B Add new device

6
5 Devices & networks 7
8
9

Program SCL in FB r.

]
< v Static

<« » IEC_Timer_O_Instance TON_TIME
[ ] A

<

" N

ENO = oE ¥ % Fa o & F\?
Retain Accessible f... Writa... Visible i
Non-retain

~ o ~ o

A

v gl Program bloc
B Add new blpck

Main [OB1] [ ]
| ﬂ-ErogramareiscLiiniFB [FB1] I\

No condition defined.

CASE... FOR... WHILE..

I~ “or.. ToDO. DO...

(*...*) REGION

: 1
I SCL_in_F8_DB [DB1] ] N
| ] programarel_ _in_FB_DB [ ! ° WIEciTimerioilnstance(IN:="314",

v La PLCtags
Za Show All tags
‘ Adg¢/new tag table

5]

Instanta FB

» _g Online backups
» 97 Traces
4 },;\, OPC UA communication

PT:=t#5s);

!

6 "DOl" := ("DI1" AND NOT "DI2") OR
7 NOT "DI3" OR

| #IEC_Timer O Instance.Q;

FALSE

» "DO1" FALSE
"DI3" TRUE
#IEC_Timer |\ Instance.Q FALSE

Instanta locala

INDUSTRIAL PROCESS AUTOMATION

Simulare 1/0

ool v [

ool v Il
Bool Vv R
ool v [l
ool v [
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INDUSTRIAL PROCESS AUTOMATION

Primul program HMI
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Primul program HMI - 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

e A treia intrare nu este activa
* Trec 5 secunde de la activarea intrarii 4

P tul “Inst si certifi utilizatorilor
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Primul program HMI - TIA Portal

* TIA Portal (Totally Integrated Automation)
* Selectare HMI

* Configurare hardware

* Simulare HMI

* Pregatire variabile PLC

* Controlul unei variabile digitale

* Afisarea unei variabile digitale

* Controlul unei variabile analogice

* Afisarea unei variabile analogice

ik
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Selectare HMI

J Devices H Plant objects

=

¥ | primul_proiect_plc

B Add new device

h Devices & networks
v [ g PLC_1 [CPU 1215C DC/DC/DC]
Y Device configuration
9| Online & diagnostics
v [ Program blocks
. Add new block
48 Main [0B1]
48 programare_SCL_in_FB [FB1]
@ programare_SCL_in_FB_DB [DB1]
[% Technology objects
@} External source files

v v

L]

[ PLC tags
Za Show all tags
. Add new tag table
=g Default tag table [35]
PLC data types

= Watch and force tables
_& Online backups

[ Traces

[@ OPC UA communication
_iii. Device proxy data
Program info

PLC alarm text lists

v vvwvwvw

» [ Local modules
» i Ungrouped devices
» == Security settings
» ‘_,ﬁ Cross-device functions
» _.l Common data
Documentation settings

» ‘_Q Languages & resources
» [ Version control interface
» [l Online access
» 5@ Card Reader/USB memory

€6 & @ B = 12 q d & T &

Add new device
Device name:

[HMI_1

v E HMI Device:
v [ SIMATIC Basic Panel

» E' 3" Display
Controllers » [ 4" Display
» E 6" Display
v E 7" Display
~ (53 KTP700 Basic

=

| E V2 125 2GRS OAD | Article no.:  |6AV2 123-2GB03-0AX0
17.0.0.0 |

PO st PoTtTETT Version:
» E 9" Display
» E 10" Display
» E' 12" Display
» 54 15" Display

KTP700 Basic PN

L

HMI

Description:

7" TFT display, 800 x 480 pixel, 64K colors;
Key and Touch operation, 8 function keys; 1 x
PROFINET, 1 x USB

Wl

» [ SIMATIC Unified Basic Panel
e » E SIMATIC Comfort Panel
» [ SIMATIC Unified Comfort Panel
» [ SIMATIC Mobile Panel
» [ HMI sIPLUS
» (3 HMI SIPLUS RAIL
Drives
[V Start device wizard oK ! cancel
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Configurare hardware

primul_proiect_plc » Devices & networks

JDevices H Plant objects ‘

x Network §§ Connections |HMI connection

J Devices “ Plant objects & Topology (B8
¢ [HM_1[KTP700 BasicPN]  [+] 22y

I3

¥ | primul_proiect_plc PN
v _ primul_proiect_plc I Add new device (
. Add new device | b_g_n Devices & networks : PLC_1 HMI_1 ;
A'h Devices & networks § = ‘J PLC_1 [CPU 1215C DC/DC/DC] CPU 1215C KTP700 Basic PN
~ Lm PLC1 [€PU1215C DC/DCIDC] [IY Device configuration m
y[CEviceCon g o 2 Online & diagnostics
% Online & diagnostics HMI_1 —
o program blocks - v g Program blocks
L) Prog! Toane 11
B Add new block Il Add new block { PNJIE_1
48 Main [0B1] 4/ Main [0B1]
48 programare_SCL_in_FB [FB1] r
@ programare_SCL_in_FB_DB [DB1] —
[% Technology objects
[} External source files
[ PLC tags
Za Show all tags
B Add new tag table
24 Default tag table [35]
PLC data types
55, Watch and force tables _J General “ 10 tags “ System constants “ Texts
_g Online backups General M

T
Traces Ethernetaddresses
= v PROFINET Interface [X1]

General Interface networked with
Ethernet addresses
» Advanced options Subnet: |PN/IE_1

<

v v

4

<[ [ ] [>] [100%
| 9l Properties

=
oy |

[@ OPC UA communication
_ii. Device proxy data
oy Program info
PLCalarm text lists

» [ Local modules |
~ [ HMI_1 [KTP700 Basic PN]
[Y Device configuration Internet protocol version 4 (IPv4)
% Online & diagnostics
{ Runtime settings (® Set IP address in the project

IPaddress: | 192.168.0 .2
Subnet mask: | 255 . 255 . 255 . 0
[7) use router

vy vvvwvw

net

a0

v ) Screens
B Add new screen
)| Root screen
[[9] Screen management
g HMi tags R
*2, Connections
A4 HMI alarms

v v
T

Tess 15 5

[yatthe device
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Visualization

Simulare HMI

Lt

Project tree

Devices

2§ Program info
/2 PLCalarm text lists
>

Device configuration
% Online & diagnostics
Y Runtime settings
v [ Screens
.“"‘ Add new screen
¥_| Root screen
» [[g) Screen management
v [ HMi tags
Z Show all tags
‘W' Add new tag table
T‘ Default tag table [1]
Z Connections
4 HMI alarms
& Recipes
[l Historical data
[5] Scheduled tasks
14 Textand graphic lists
#2 User administration

INDUSTRIAL PROCESS AUTOMATION

W RT Simulator

SIEMENS SIMATIC HMI

5 I e s
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Pregatire variabile PLC

Project tree

Devices | Plantobjects

Nam.

e:
~ | primul_proiect_plc ] ‘vanab\\eihm\

Add new device
Devices & networks

Type:
~ g PLC_1 [CPU 1215C DC/DC/DC] P
[IY Device configuration B Language: ~
4 Online & diagnostics -
= B Organization Number: =
g} Program blocks pia
i Add new block () Manual
& Main [0B1] @ Automatic
4 programare_SCL_in_FB [FB1]
@ programare_SCL_in_FB_DB [DB1]  |= EB Description:

» [ Technology objects
» [} External source files

. Data blocks (DBs) save program data.
Function block

E -3

~ [ PLCtags
Za Show all tags
[ Add new tag table
24 Default tag table [35]
LC data types

Function
» (5 Watch and force tables
» Lig Online backups
» [ Traces
» [® OPC UA communication H
» Ui Device proxy data B
§ Program info Data block

LC alarm text lists
» [ Local modules
~ |23 HMI_1 [KTP700 Basic PN]
[IY Device configuration

more...

V| Additional information

Title:
% Online & diagnostics

¥ Runtime settings Comment:
~ | Screens

& Add new screen

¥ Root screen

Version: 0.1

» [ig) Screen management

» L HMI tags Author: ]
*2, Connections
(4 HMI alarms () Add new and open
o Recipes

Family:
User-defined D:

OK |

Cancel

Adaugare DB

INDUSTRIAL PROCESS AUTOMATION

J Devices | Plantobjects

primul_proiect_plc » PLC_1 [CPU 1215C DC/DC/DC] » Program blocks » variabile_hmi [DB2]

¥ | primul_proiect_plc
B Add new device
i Devices & networks
~ [ g PLC_1 [CPU 1215C DC/DC/DC]
[IY Device configuration
% Online & diagnostics
~ |gl Program blocks
B Add new block
48 Main [0B1]
4 programare_SCL_in_FB [FB1]
@ programare_SCL_in_FB_DB [DB1]
@ variabile_hmi [DB2] i
[% Technology objects

[@} External source files
[ PLC tags

4

g Show all tags

B Add new tag table
‘24 Default tag table [35]
PLC data types

Watch and force tables

_& Online backups
[ Traces
[@® OPC UA communication
iii. Device proxy data
o Program info
PLC alarm text lists
» @ Local modules
~ |3 HMI_1 [KTP700 Basic PN]
09 Dovice configuration

Y=

= = % @, = °7 Keepactualvalues %  Snapshot S Copy snapshots to start values & & Load start vi
variabile_hmi
Name Data type Startvalue Retain Accessible from H.. Writable from H... Visible in HM...
1 4@ v Static
2 @ s1 Bool (@) ™ ™ ~
3 @ Variabila_analogica_1 Int 0 =] =] ™
4 @ Variabila_analogica_2 Int 0 ™~ ™~ ™M
5 | m Add ne
[<] [
O Properties
J General H Texts Supervisions
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Controlul unei variabile digitale

Buton cu revenire

Y=

INDUSTRIAL PROCESS AUTOMATION

p pro p P700 Basic P e Root scre
Devices ” Plant objects ‘ J Devices H Plant objects |
B (=] [[rahoma — TE][16l7] B I Y S KeE: Asve s =9 [ [Z]2 [[rehoma  TE|[16]7] B I U S KeE: Asvs L =2 —z MzCie szl
» [u Local modules ~ » [‘ Local modules ~
~ |3 HMI_1 [KTP700 Basic PN] ~ |24 HMI_1 [KTP700 Basic PN]
[IY Device configuration LY Device configuration
% Online & diagnostics % Online & diagnostics
{ Runtime settings Y Runtime settings
v [ Screens v [ Screens
B Add new screen B Add new screen
¥ | Root screen = ¥_| Root screen b
» [[g) Screen management » [[§) Screen management
v ‘G HMI tags ~ ’d HMI tags
Za Show all tags Z& Show all tags
B Add new tag table B Add new tag table
‘24 Default tag table [1] p ' 24 Default tag table [1] p
*2, Connections L *2, Connections L
[4 HMI alarms v [4 HMI alarms v |ﬂ
v| Details view Properties " Animations " Events " Texts l v| Details view Properties ” Animations " Events “ Texts |
+ T BEE X + T BEE X
Click Click
Name Data type Address it Press v SetBit Name Data type Address S Press v ResetBit
Release Tag (Input/output)  variabile_hmi_S1 1 Bool ™ Release Tag (Input/output) variabile_hmi_s1
Activate Arebei-Fermet Activate Prebei-Fermets
Deactivate Deactivate
Change Change

Eveniment “Press” pentru setarea variabilei bool Eveniment “Press” pentru resetarea variabilei bool
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ontrolul unei variabile digitale

JDevIces || Plant objects |

WM

INDUSTRIAL PROCESS AUTOMATION

Optio
¥ P b SEGeW|CGAER T EEH s Fad T & =)
programare_SCL_in_FB v Cl
¥ 1 HMI_1 [KTP700 Basic PN] ~ ‘Name |Data type ‘Default value ‘Retain ‘Accessible f... Writa... ‘Visible in.. ‘ Setpoint ‘Comment |
[IY Device configuration 6 |'m <Add new> O O O ) v|cCa
% Online & diagnostics 7 4 v Static 0O 0O 0 0O =
{ Runtime settings 8 <@ » IEC_Timer_0_Instance TON_TIME Non-retain ™~ ™ ™~ = szl Be
v [ Screens O u <Add new> 0) 0) 0) j RT Simulator
ﬁ Add new screen < " M
§_| Root screen
s 3 No condition defined.
» [[§) Screen management =
= CASE... FOR... WHILE.. ,, .
~ g HMitags P "or.. ToDO.. DO.. (") REGION
Z& Show all tags
§ Add new tag table ‘
- 9 2[J#IEC_Timer_0_Instance (IN:="DI4", "DI4" FALSE |
24 Default tag table [1] 3 T - - PT:=t#5s);
*2, Connections 4
4 HMI alarms S
Redi « 6 "DOl" := ("DI1" AND NOT "DI2") OR » "poli" FALSE
& Recipes M O 7 NOT "DI3" OR "pI3" TRUE
V| Details view 8 R fai=1 #IEC_Timer 0_Instance.Q FALSE ]
9 | "variabile_hmi".s1; "variabile _hmi".sl FALSE
10
11
‘Name
' Device configuration /
% Online & diagnostics . « .
Al
fings wn a1 | Testarea aplicatiei
Adaugarea variabilei in logica PLC 3 Propert
Syntax
TTOTTegT T T T
Connections Q m | Show all messages m
Y] clbiims Compiling finished (errors: 0; warnings: 0)
Redi
H(-j:ctlpc?s | dat ! ‘Path ‘Description ‘? Errol
storical cata @ - HvL Time stamp: 1/15/2025 8:34:12 AM - the device uses 68140 ... 0
5! Scheduled tasks e
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Afisarea unei variabile digitale

Project tree

[ 4 primul_proiect plc » HMI_1 [KTP700 Basic PN] » Screens » Rootscreen

Devices || Plant objects |

INDUSTRIAL PROCESS AUTOMATION

2 Program info
| PLCalarm text lists
» [ Local modules
~ |3 HMI_1 [KTP700 Basic PN]
lf Device configuration
% Online & diagnostics
Y Runtime settings
v [ Screens
ﬁ Add new screen
§_| Root screen
4 @ Screen management

Circle_1 [Circle]

1<
@
-
wn
>
=
4
P
i
.
-
.
E
=
!
4
.
5

100% »]

—
@, Properties |‘_1.l Info \Dl_[?ﬂ Diagnostics E

v E:'MI tags Properties Animations || Events || Texts
Z& Show all tags -
B Add new tag table Appearance
24 Default tag table [1] Overview
*2, Connections « ®, Display Tag Type
fiMilalarns B Add new animation Name: 5
R?Cip?s iy Appearance Address: -
W ristorcal aara b F Movements ’ g:;ﬁ"m”‘”“‘s <2 I |
cheduled tasks v ags
g Text and graphic lists r = Def?iult tag table [35] ‘Name Data type 'Address ‘Comment c
- b ket Range a = a DI3 Bool %l0.2 Al
i? User admlnl.stratlon e s » Ei Local modules . e Bool %10.3
» i Ungrouped devices v |23 HMI_1 [KTP700 Basic PN] = ; == m =
» == Security settings v o HMI tags
» [E Cross-device functions v 24 Default tag table [1] hd
» (g} Common data M ES L 2
» Documentation settings Q Edit B Create X
» [i Languages & resources E |
Proiectul “Instruirea si certificarea utilizatorilor in
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Controlul unei variabile analogice ASEN

~ -3 HMI_1 [KTP700 Basic PN]
[JY Device configuration
M Online & diagnostics
{ Runtime settings
v [ Screens
I Add new screen
)| Root screen
4 @ Screen management
v g HMI tags
Z& Show all tags
Add new tag table
:% Default tag table [2]
*2, Connections

V| Details view 1 +00000

|

IName Data...
- = = i A 5 o .
@ variabile_hmi_$1 T /O field_1 [/O field] @, Properties | Info i |9 Diagnostics
& variabile_hmi_Variabila_analogica_1 Int J Properties " Animations " Events " Texts |
=% Property list canaE
General
Process Format
Appearance
Characteristics Tag: |variabile_hmi_Variabila_analogica_1 'i|...| Display format: | Decimal [+~]
Layeu PLCtag: variabile_hmi.Variabila_analogica_1 [ Decimal places: “E
Text format —
Limits Address: Int Field length: E@
Styles/Designs Leading zeros: [
Miscellaneous REE Format pattern: |599999 [+]
Sy Mode: | Input/output F‘
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WM

Afisarea unei variabile analogice AN

~ [ HMI_1 [KTP700 Basic PN]
[IY Device configuration
y Online & diagnostics
{ Runtime settings
v [ Screens
B Add new screen
)| Root screen
» [[g) Screen management
v g HMI tags
Z& Show all tags
“k Add new tag table
.% Default tag table [2]
*2, Connections

v | Details view +00000

[

Bar_1 [Bar]

|Name Data...
& variabile_hmi_S1 Bool
@ variabile_hmi_Variabila_analogica_1 Int J Properties " Animations " Events " Texts |

rs :
=% Property list EaneE]

General

Process
Appearance

= e e
value:

Scales X
Label Process tag: |variabile_hmi_Variabila_analogica_1 WQ_JIE

Layout PLCtag: variabile_hmi.Variabila_analogica_1 2

Text format
. Address: Int
Limits/Ranges

Styles/Designs Minimum scale l:l
value:

Miscellaneous
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Primul program: Extindere

e Gestionarea ecranelor HMI folosind butoanele fizice

* Adaugarea unei alarme digitale generata de intrarea
digitala 5

* Limitarea valorii de input pentru “variabila_analogica_1”
* Animatia schimbarea vizibilitatii unui obiect
* Deplasarea unui obiect grafic pe ecranul HMI

P tul “Inst si certifi utilizatorilor
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Primul program: Extindere /ASTE WM

* Gestionarea unei intrari analogice (0-27548)

NORM_X
*Tag_1" Int to Real *Tag_2"
{ | EN { }
. . . . 0—MN *Normalized
Analog input value Engineering units AL in" — e value®
0 50 °C 27648 — MAX
6192 62.5°C
Network 2
12384 75°C
18576 87.5°C SCALE_X
*Tag_2* Real to Real *Tag_3"
27648 100°C 1| EN ENC { }
50.0 MIN OUT — "Scaled_value®
“Normalized_
value® — VALUE
1000 MAX
Proiectul “Instruirea si certificarea utilizatorilor in
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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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Materiale utilizate:

* PLC Siemens S7-1214C DC/DC/DC

* HMI Siemens KTP700

* Servodrive V90 cu servomotor 1FK6

* Cilindru pneumatic FESTO cu dubla actiune

* Distribuitor pneumatic 5/2 bistabil pentru comanda cilindrului

* Senzoriinductivi IFM pentru detectia pozitiei paletei pe conveyor
* Senzori de pozitie pentru cilindrul pneumatic

* Piesa de lucru
* TIA Portal

Proiectul “Instruirea si tifi utilizatorilor
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Materiale utilizate:

Digital Input
e Name Address
192168030 presiune_ok %10.3
Digital Input Digital Output
Name Address Name
conveyor_pozitie_lucru  %l0.2 index_cmd_retragere

index_retras %10.4
index_extins %10.5
192.168.0.32 Digital Input
Name Address
SiEMENS SIMATIC HMI
conveyor_limita_stanga  %10.0
conveyor_limita_dreapta  %I0.1
Input
Name Address
conveyor_control_status IW100
conveyor_speed_status 1IW102

index_cmd_extindere

Output
Name
conveyor_control
conveyor_viteza

INDUSTRIAL PROCESS AUTOMATION

Address

%Q0.0
%Q0.1

Address
QW100
Qw102
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Descriere aplicatie

* La apasarea butonului “Start” de pe HMI piesa trebuie deplasata
spre limita din stanga a conveyor-ului

* Atunci cand piesa a ajuns la limita din stanga, conveyor-ului se
opreste si sta oprit pentru 2 secunde

* Dupa 2 secunde piesa porneste spre pozitia de lucru

* Atunci cand piesa a ajuns la pozitia de lucru, conveyor-ul se
opreste siindex-ul ridica piesa. Piesa sta ridicata 5 secunde

* Dupa 5 secunde indexul se retrage

e Atunci cand indexul este retras complet piesa este transportata
spre limita din dreapta a conveyor-ului

* In orice stare a sistemului, la apasarea butonului “Stop”
conveyor-ul se opreste si indexul se retrage
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Configuratie hardware /ST W

plc_station30 hmi_station30 driver_station30
CPU 1214C KTP700 Basic PN SINAMICS V90 P...
plc_station30
PN/IE_1
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Configuratie driver

» PROFINET interface [X150]
Identification & Maintenance
Module parameters

s BN |

Internet protocol version 4 (IPv4)

PROFINET

(®) Set IP address in the project

— M
& = Device overview
ﬂ‘ ‘Module Rack Slot | address | Q address Type
¥ driver_station30 0] 0 SINAMICS V90 P...
» PN-IO 0 0 X150 SINAMICS-V90-PN
¥ DRIVE OBJECT_1 0 1 DRIVE OBJECT
L Module Access Point 0 11 Module Access P...
= without PROFIsafe (] 12 without PROFlIsafe
f Standard telegram 1, PZD 2/2 0 13 100...103 100...103 Standard telegra..
I~ 0 14
ﬁ l 0 2
N
v
<[n > — v & < ] >
driver_station30 90 0 @, Properties ﬂ’g Info i | ¢ Diagnostics
J General || 10 tags || System constants || Texts ‘
» General Ml [ Add new subnet [~

IP address:
Subnet mask: | 255 . 255 . 255 . 0

Synchronize router settings with 10 controller

") use router

Router address:

0

.0 .0
O IP address is set directly at the device

.0

[) Generate PROFINET device name automatically

PROFINET device name: |driver_station30

Converted name: ‘driver)d)station30b93e

Device ber: [ 2

INDUSTRIAL PROCESS AUTOMATION

Y=
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PLC tags
'Name Tag table 'Data type Address
1 S0 | conveyor_control Default tag table Word %QW100
2 S0 | conveyor_speed Default tag table Word %QW102
3 S0 | conveyor_control_status Default tag table Word %IW100
4 < conveyor_speed_status Default tag table Word %IW102
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Driver: Telegrama 1

INDUSTRIAL PROCESS AUTOMATION

Control Word

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Enable . -
PLC Control Ack setpoint Continue Op condition Enable  OFF3 OFF2 OFF1
0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 0 16#047E
0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 16#047F
Speed SetPoint Word
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
-16384 ... 16384 (-100 % ... 100 %)
Feedback Word
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. . Control - Op
No Alarm Dir Overtemp  Brake Lim reached f/n requested Run Alarm  Sw ON Inhibited  OFF3 act OFF2 act Fault enabled Ready Servo On
1=No
alarm, | _ 1=No 1=0Open . _ B 1= 1=Nofast 1=No coast _ _ _
thermal = Motor motor the U= I’. M.’ e target 1=Control  Following 1=Alarm 1=Switchingon stopactive down active 1 = Fault ! " &= HEEEY| LS Gk
rotates - limit position - S . Operation for for power
overload overtemper holding requested errorin  present inhibited active (OFF3 (OFF2 present .
7 forwards reached reached . . . . enabled operation up
power ature alarm  brake range inactive) inactive)
unit

Actual Speed Word
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

- 16384 .. 16384 (-100 % ... 100 %)
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Modelare aplicatie

10:
Deplasare catre
limita stanga

20:
Asteapta 2 sec

30:
Deplasare catre
punct de
lucru

0:
Sistem oprit

INDUSTRIAL PROCESS AUTOMATION

70:
Deplasare catre
limita dreapta

40:
Indexare

60:
Coboara piesa
pe conveyor

50:
Asteapta 5 sec
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* S7-1500/ET 200MP Automation system
* S7-1500/ET 200MP Digital input module DI 16x24VDC BA
* S7-1500/ET 200MP Digital input module DI 64x24VDC SNK/SRC BA

* S7-1200 Programmable controller
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https://support.industry.siemens.com/dl/files/205/109780205/att_1028407/v1/s71500_di_64x24vdc_snk_src_ba_manual_en-US_en-US.pdf
https://cache.industry.siemens.com/dl/files/829/109814829/att_1120874/v1/s71200_system_manual_en-US_en-US.pdf
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INDUSTRIAL PROCESS AUTOMATION

Va multumim!

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 76
4.0), contract nr. MD-TECHUNI-354549-CS-CQS



