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SCE tréninkové baliéky pro tyto manualy

=  SIMATIC S7-1200 AC/DC/RELAY 6er "TIA Portal"
Order No.: 6ES7214-1BE30-4AB3

= SIMATIC S7-1200 DC/DC/DC 6er "TIA Portal”
Order No.: 6ES7214-1AE30-4AB3

=  SIMATIC S7-SW for Training STEP 7 BASIC V11 Upgrade (for S7-1200) 6er "TIA Portal"
Order No.: 6ES7822-0AA01-4YEO

Prehled nabizenych bali¢k( najdete na adrese: siemens.com/sce/tp

Dalsi moznosti
Pro regionalni Siemens SCE trénink kontaktujte osobu z vaseho regionu:
siemens.com/sce/contact

Dalsi informace o SCE
siemens.com/sce

Informace o pouzivani

Tento SCE training curriculum pro integrované automatizacni feSeni Totally Integrated Automation (TIA) byl
pfipraven pro program "Siemens Automation Cooperates with Education (SCE)* specielné pro vycvikové ucely
pro vefejnost a R&D. Siemens AG negarantuje obsah.

Tento dokument je pro Uvodni trénink pro Siemens produkty/systémy; i.e., mize byt kopirovan cely nebo po
Castech a pfedan tém ktefi se zrovna zacviCuji. Pfedavani a kopirovani dokumentu stejné tak jako sdileni jeho
obsahu je povoleno pro vycvikové ucely.

Vyjimky je ftfeba si vyzadat pisemné od kontaktni osoby ze Siemens AG: Roland Scheuerer
roland.scheuerer@siemens.com.

Poruseni pravidel bude hnano k zodpovédnosti. VSechna prava vcetné prekladu jsou rezervovana, predevsim
pfi udileni patentl nebo registraci designu.

Pouziti pro kurzy primyslovych zakaznikul je pfimo zakazano. Nechceme, aby byl dokument vyuzit komeréné.

Dékujeme mnohokrat Michael Dziallas Engineering Corporation a véem ostatnim zainteresovanym osobam za
pfipravu tohoto dokumentu.

SCE Training Curriculum Page 2 of 62 To be used only at Educational and R&D Facilities

TIA Portal Module 010-010, Edition 09/2012 Unrestricted / © Siemens AG 2012. All Rights Reserved
SCE_EN_010-010_R1209_Startup Programming of the SIMATIC S7-1200


http://www.siemens.com/sce/tp
http://www.siemens.com/sce/contact
http://www.siemens.com/sce

SI E M E N S Industry Sector, IA&DT

PAGE
Obsah
(R U 1V Yo OO 4
2. Poznamky k programovani SIMATIC S7-1200 ........cuutiieeiiiiiiiieieee e e sisiiieeee e e e s ssrrrarreee e s s s snrrrarreeeessaannrenreeees 6
21 Automatizadni systém SIMATIC ST7-1200 ........cccoiiuiiiiiiiiiiee ittt e et e e stbe e e e sabreeeesabreeeeans 6
2.2 Programovaci software STEP 7 professional 11 (TIA portal V11) .......ccccovveeeeeiiiiiiieieee e scciiveee e e e 6
3. Instalace STEP 7 Professional (TIA POMal VLIL)......coouuiii ittt ettt 7
3.1 Instalace aktualizaci pro STEP 7 Professional V11 (TIA-Portal V11).....ccccccceeiiiiiiiiiieee et e e 7
3.2 Aktualizace katalogu hardware v STEP 7 Professional V11 (TIA-Portal V11 s Hardware Support
PACKAGES (HSP)....ccieiiieieieee ettt ettt ettt 8
4. Pfipojeni do CPU pomoci TCP/IP, a reset do tovarniho nastaveni...........cccccciiiiiiiiiiie e 12
5. Co10je PLC @NA CO SE POUZIVAT......cuiiiieiiee e ettt e e e s sttt e e e e e s e et e e e e e e e s e e tabe e e e aaeassaantataeeeaeeessannraraneeaens 20
51 CO POJEM PLC ZNAMENAT ....eiiiitiiee ittt ettt ettt e e et e e e s bt e e e s abe e e e e aabe e e e e anba e e e e anbaeeeeanene 20
5.2 N (o [ d M O o] (o ToT= T PR 20
5.3 Jak ziska PLC informaci o stavu fiZen€ho ProCeSU? .........ccuiiiiiiiiiiiiiiiie e 21
54 Jaky je rozdil mezi Break Contact Elements a Make Contact Elements?..........ccccocceeeeeiiiiiiiieneeee e, 21
5.5 Jak SIMATIC S7-1200 adresuje individualni input/output SIgNAIY?...........cooiiiiiiiiiiieee e, 22
5.6 Jak je program V PLC ZPIraCOVANT? .........uuuiiiieeeiiiiiiiieeeeeeesesitteeeeeeeessstataseeaaeeessansnsasesaaeessansnnseneeasssnanns 23
5.7 Jak vypadaji logické operace v programu PLC? ...t 24
L% R A N\ 5 I @ o =1 = T o PP 24
5.7.2 L0 O 01T - (o PP PP PP PPRPPT PPN 26
5.7.3 I L=T0 = Lo =PSRRI 27
5.8 Jak je vytvoren program pro PLC?Jak se dostane do PLC? ... 28
6. Konfigurace a prace s€ SIMATIC ST7-1200 ........ccccuuueiieeeiiiiiiiiee et e e et eeire e e e e e e s e ettt e e e e e e e e s astarrrereaessaaiarrsaeeeeens 29
7. VZOTOVA UIONA: RIZENT TISU ..v.vivieeiee ettt ettt ettt n et e e et eee s st e e e e eenn e 33
8.  Programovani liSU Pro S7-1200 ........ccccuuiiiiieeie ittt e e e e e eeete e e e e e e s e ettt e e e e e e e e saatatreeeeaeassastaraeeeaeeessaintrraeeeaens 34
8.1. Portalové zobrazeni - POMal VIEW ..........oceiiiiiiiee sttt e e e e e eee e e e e e s e enteneeeeee s 34
8.2. Projektove Zobrazeni - PrOJECT VIBW.......cccuuiiiiiie ettt e e e e e st e e e e e e s e st aneeeae s 35
SCE Training Curriculum Page 3 of 62 To be used only at Educational and R&D Facilities
TIA Portal Module 010-010, Edition 09/2012 Unrestricted / © Siemens AG 2012. All Rights Reserved

SCE_EN_010-010_R1209_Startup Programming of the SIMATIC S7-1200



SI E M E N S Industry Sector, IA&DT

1. Uvod

Modul SCE_DE_010-010 je soucasti tréninkové jednotky ‘Zaklady PLC programovani’ a
reprezentuje rychly vstup do programovani S7-1200 s TIA portal.

Fundamentals of
PLC Programming
Module 010, Module 020

ﬂ \ Simulation SIMIT
/ Module 150
Additional Functions

for PLC Programming
Module 030

— ) T

More Programming

Languages PROFIBUS |PROFINET AS-Interface

Module 040 Module060 | Module070 Module 050

Safety /Security Sensor Technology Process Visualization Drives

Systems Module 080 Module 110 (HMI) Module 090 Module 100
Cile modulu:

V této ¢asti 010-010, se ¢tenar dozvi jak programovat programovatelné logické automaty (PLC)
SIMATIC S7-1200, s nastrojem TIA Portal. Tato lekce poskytuje zaklady a demonstruje jak provést
nize uvedené kroky, s detailnimi pfiklady.

e Instalace a nastaveni programovaciho rozhrani

e Vysvétleni: Co je to PLC a jak pracuje

e  Struktura a funkce PLC S7-1200

e  Vytvafeni, nahravani a testovani vzorového programu

Prerekvizity:

Pro uspéSnou praci v této lekci M01, jsou potieba nasledujici znalosti:
e  Pouzivani Windows OS
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Vyzadovany hardware a software

1 PC Pentium 4, 1.7 GHz 1 (XP) — 2 (Vista) GB RAM, free disk storage approx. 2 GB;
operating system Windows XP Professional SP3/Windows 7 Professional/Windows 7
Enterprise/Windows 7 Ultimate/Windows 2003 Server R2/Windows Server 2008
Premium SP1, Business SP1, Ultimate SP1
2  Software STEP7 Professional V11 SP1 (Totally Integrated Automation (TIA) Portal V11)
3 Ethernet connection between PC and CPU 315F-2 PN/DP
4  PLC SIMATIC S7-1200; for example, CPU 1214C.
The inputs have to be brought out to a panel.
-
 —— |
——rl) 2 STEP7 Professional
Vi1
1PC (TIA Portal)
3 Ethernet Connection
4 S7-1200 with
CPU 1214C
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2. Poznamky k programovani SIMATIC S7-1200

2.1 Automatizaéni systém SIMATIC S7-1200

Automatizaéni system SIMATIC S7-1200 je modularni mikrokontrolér pro mensi a stfedni
automatizaéni ulohy.

Rozsahlé spektrum modult je k dostani pro optimalni adaptaci na danou automatiza¢ni tlohu.
Kontrolér S7 se sestava ze zdrojového modulu, samotné Fidici jednotky CPU a vstupné/vystupnich
modull pro digitalni a analogové signaly.

Pokud je tfeba, komunikacni procesor a funkéni moduly je mozné upravit pro specialni Glohy jako
tfeba Fizeni krokového motoru.

S S7 programem, programovatelny logicky automat (PLC) sleduje a fidi zafizeni nebo proces, kde
10 moduly jsou zapsany v S7 programu jako %I pro vstupy a %Q pro vystupy.

Cely system je programovan softwarem STEP 7.

2.2 Programovaci software STEP 7 professional 11 (TIA portal V11)

Software STEP 7 Professional V11 (TIA Portal V11) je programovaci nastroj pro nasledujici
automatizacni systémy.

- SIMATIC S7-1200

- SIMATIC S7-300

- SIMATIC S7-400

- SIMATIC WinAC

Se STEP 7 Professional V11, mohou byt navrzeny nasledujici funkce pro automatizaci provozu:
- Konfigurace a parametrizace hardwaru

- Definovani komunikace

- Programovani

- Testovani, provéfeni a servis s provoznimi/diagnostickymi funkcemi

- Dokumentace

- Vytvareni displeja pro SIMATIC basic panely s integrovanym WinCC Basic

- S doplikovymi WinCC bali¢ky, mUzete pfipravit zobrazovaci feSeni pro PCs a ostatni panely

VSechny funkce jsou pfipraveny spolu s detailni online napovédou.
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3. Instalace STEP 7 Professional (TIA Portal V11)

STEP 7 Professional je dodavan na DVD.
Pro instalaci STEP 7 Professional prostupujte nasledné:

Vlozte DVD se STEP 7 Professional do DVD mechaniky.

Setup se spusti automaticky pokud ne tak kliknéte na ' START.exe’.

Setup vas provede celou instalaci STEP 7 Professional.

Pro pouziti STEP 7 Professional, je tfeba mit licen¢ni kli€ na vaSem pocitaci.

PN PRE

Licencni kli¢ mze byt v zajmu instalace pfenesen z USB disku dodaného k vaSemu pocitaci. Nicméné
je mozné prenést tento licencni kli¢ na jiny nosi¢ s pouzitim softwaru ‘Automation Licence Manager’.
Tento licenéni kli¢ muze byt také na jiném pocitaci a pfeneseme s vyuzitim sité.

3.1 Instalace aktualizaci pro STEP 7 Professional V11 (TIA-Portal V11)

STEP 7 Professional V11 (TIAPortal V11) je ¢asto aktualizovan pro optimalni integraci novych produktu,
ty jsou vydavany k dostani na webovych strankach:
http://support.automation.siemens.com/WW/view/en/59604410

Odtud muzete stahnout aktualizaci a ulozZit ji do svého pocitace.
Instalace probiha nasledné:

1. Nejdfive spustite aplikaci dvojklikem na ulozeny soubor. Tady je pfiklad s update 4 pro verzi 11
Service Pack 2, SIMATIC_TIAP_V11_0_SP2_UPD4‘. ( — SIMATIC_TIAP_V11_0_SP2_UPD4)

|| SIMATIC_TIAP_V11_0_SP2_UPD4.001
|| SIMATIC_TIAP_V11_0_SP2_UPD4.002
§TM SIMATIC_TIAP_V11_0_SP2_UPD4

Poznamka:
Zkontrolujte pozadavky software pre spusténim aktualizace. Zde je kupfikladu pozadavek na
nainstalovany software package STEP 7 Professional V11 SP2
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2. Poté nastavte jazyk. (— Setup language: English — Next)

3. Poté vyberte doCasnou slozku pro rozbaleni bali¢ku. ( — Next)

4. Ve 4. kroku vidite detailni popis produktu. ( — Read product information — Next)

5.V kroku 5 souhlasite s licenénimi podminkami a ujednanimi o bezpecnosti. ( — - — Next)

6. V kroku 6, pfijimate informace o bezpec¢nosti. ( — — Next)

7. Instalace se spusti v kroku 7. ( — Install)

8. Pro dokonceni instalace je nutné restartovat pocita¢. ( —» Restart —)

3.2 Aktualizace katalogu hardware v STEP 7 Professional V11 (TIA-Portal
V11 s Hardware Support Packages (HSP)

Hardware Support Packages (HSP) jsou nabizeny na internetu v STEP 7 Professional V11 (TIA Portal
V11) hardware katalog pro integraci novych modulu.

Odkaz na webovou stranku:

http://support.automation.siemens.com/WW/view/en/54164095

Popis instalace Hardware Support Packages (HSP) je dostupny zde:
http://support.automation.siemens.com/WW/view/en/54163659

Popis instalace novych modulti do STEP 7 Professional V11 (TIA Portal V11):

1. Nejdfive musite extrahovat stazenou slozku ve Windows Explorer. (—» HSP_V11SP2_00....

|1, HSP_V115P2 0026 001 571200 CPUZLx MAP3 3.0

SCE Training Curriculum

TIA Portal Module 010-010, Edition 09/2012
SCE_EN_010-010_R1209_Startup Programming of the SIMATIC S7-1200

Page 8 of 62

Open

Search...

Print

Explore

TreeSize Professional 4

Extract all...

Search or Replace...
| i) WinZip
Scan with OfficeScan Client
Open With
Send To

Cut
Copy

Create Shortcut
Delete
Rename

Properties
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2. Pak zvolte polozku “Installed software” v TIA Portal. ( — Installed software)

T4 Siemens

Open existing project
Create new project

Migrate project

Welcome Tour

Installed software

Help

3. V dalsim kroku zvolte “Detailed information about installed software”. ( — Detailed information
about installed software)

Installed software

bd Totally Integrated Automation Portal

Version V11 5P2 Update 4
= STEP 7 Professional
Version V11 SP2 Update 4
¢ Options
= WinCC Advanced
Version V11 SP2 Update 4

Detailed information about installed software
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4.V tomto kroku zvolte tlaCitko “Add from file system” under “Installation of support packages”. (
— Installation of support packages — Add from file system)

Detailed information X
Froducts Local support packages:
Installation of suppart packages MName Installed Version Type Order number
LomzanEnis gsdmlv2.0siemens<inamicsdcp-2007031.. Yes 10 GSD
Operating system gsdml-v2.0siemens-sinamicsg120-20070... Yes 10 GSD
H5F CPUZ1xV3.0 Yes v1.000 Hardware BEST721x-1:031-0XB0
FID Classic Control Yes V11
FID Classic Contral Yes V11 SP1
FID Classic Control Yes V11 5P2
FID Control Yes Vi1
FID Control Yes V11 5P1
FID Control Yes V115P2 U
m FID Tuner Control Yes V11 5P1
‘ FID Tuner Contral Yes V115P2
M 57-1200 Motion Control Yes V11.0
il 57-1200 Mation Control Yes V11.05P1
57-1200 Mation Control Yes V11.05P2..
L] il
Description:
Add from file system 1 Download from the Internet
p Add from file system
Close

5. Vkroku 5 zvolte pozadovany Hardware Support Package ve formatu “*.isp11“ a otevfete ho. ( —
*.ispll — Open)
a5 New Support Packages load from file system @

Savein: . HSP_V11SP2_0026_001_S71200.CPU2ix_ v & (¥ ® [E~

A

Ik Name Date Modified

el ||| HSP_V115P2_0026_001_S71200_CPU21x_MAP3 30.ispll  23.04.2012 23:47
Recent

Desktop

-4 8

My Documents

Ay

-~

My Computer

o
‘.E < 1} | ’

My Network

Places File name: HSP_V11SP2_0026_001_S71200_CPU21x_N ~

Save as type: [Support packages V] [ Cancel ]
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6. V kroku 6 zvolte pozadovany Hardware Support Package pod “Installation of support

packages” a nainstalujte. ( — Installation of support packages — — Install)

Detailed information f

Froducts Local support packages:
Installation of support packages

Name Installed Version Type Order number
Components gsdml+2.0siemens-sinamicsdcp-2007031.. Yes 10 GsD
ElEE & gsdmlv2 0siemenssinamicsg120-20070... Yes 10 GSD

HSP CPU21xV3.0 Me V1.0.0.0 Hardware BES721x-1:031-0...

FID Classic Cantral Yes V11
PFID Classic Control Yes V11 5P1
FID Classic Contral Yes V11 5P2
FID Control Yes Vi1
FID Control Yes V11 5P1
FID Control Yes V11SP2U..
n FID Tuner Control Yes V11 5Pl
r PID Tuner Contral Yes V11 5P2
: 57-1200 Motion Control Yes vi1.0
il 57-1200 Motion Control Yes V11.05P1
57-1200 Motion Control Yes V11.05P2._.
[«] i
Description:

| Add from file system ‘

7. Pokud uvidite takovou chybovou zpravu, musite zavfit TIA Portal na pozadi, ale nechat okno

zpravy oteviené. Pak mulzete pokracovat v instalaci. ( — Continue)
| Support Package Installation —— @

I To proceed with the installation, all instances of the TIA Portal
need to be closed. Please close all instances of the TIA Portal.

I The button "Continue” will be available as soon as all instances of

the TIA Portal are closed.

Support Package Installation @

Press 'Continue >>"to start the installation.

[Continue B ] [ Cancel ]

8. Status instalace je zobrazen, az do chvile kdy jste vybizen k restartovani TIA Portélu. ( — Finish)

Support Package Installation @
Installation has finished successfully. The TIA Portal can now be
started again.
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4. Pripojeni do CPU pomoci TCP/IP, a reset do tovarniho nastaveni
Pro programovani SIMATIC S7-1200 z PC, PG nebo laptopu potfebujete pfipojeni pomoci TCP/IP.

Pro to aby mohlo PC a SIMATIC S7-1200 spole¢né komunikovat, je dulezité, aby se setkaly IP
adresy obou zafizeni.

Nejdfive si ukazeme jak nastavit IP adresu pocitace.

1. Z 'System control’, vyvolejte 'Network connections’. Poté vyberte 'Properties’ LAN pfipojeni

(— Start — Settings — System control — Network connections— Local Area Connection —
Properties)

Local Area Connectio

1394 Connection
~ Status
Create Shortout
Properties
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- Local Area Connection Properties

General |.-'l‘-.uthenticatiun

Connect uzing:

EF IntellR) 825780 Gigabit Metwark, C

Thig connection uses the following itemms:

%Elient for Microzoft Metwork s

BQDS Packet Scheduler

.@File ahd Printer Sharing for Microzoft Networks
I nternet Pro [TCRAP)

Dezcription

Tranzmizzion Control Pratocol/Internet Protocal. The default
wide area nebwork, protocol that provides communication
acrogs diverse interconnected networks.

[] Show icon in notification area when connected
Matify me when thiz connection haz limited ar no connectiviky

QK ] [ Cancel

3. Nyni mlzete nastavit ’IP address’ a ’Subnet screen form’ a pfijmout pomoci ’OK’ (— Use the

following IP address — IP address: 192.168.0.99 — Subnet screen form 255.255.255.0 - OK —
Close)
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Internet Protocol (TCP/IP) Properties @@ | @

General |

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator for

the appropriate P settings. Configure...

(O Obtain an IP address automatically
(®) Use the following IP address:

IP address: | 192.168. 0 . 99

brks

. 99 |
Subnet mask: | [55.255.255. 0 |
|

Default gateway: |

Obtain DNS server address automatically
(®) Use the following DNS server addresses: he default

hication
Preferred DNS server: I . . . ]

Alternate DNS server: ‘ : ) 2 ’

[ 0K J[ Cancel ] Cancel

d —
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Poznamky k sitovani pomoci Ethernetu (Vice informaci k tématu v training curriculum-
Appendix V):

MAC adresa:

MAC adresa se sklada ze stale a proménné &asti. Stala ¢ast (Basic MAC address) identifikuje
vyrobce zafizeni (Siemens, 3COM,...). Proménna ¢ast MAC adresy odliSuje rizna Ethernetova
zafizeni a méla by byt pfidélovana unikatni celosvétové. Na kazdém modulu je MAC adresa
natisténa z vyroby.

Rozsah hodnot IP adres:
IP adresa se sklada ze 4 Cisel v desitkové soustavé s rozsahem 0 az 255, oddélenych teckou.
Napfiklad, 14.10.0.2

Hodnoty rozsahu pro podsit’

Screen form se pouziva pro rozpoznani, jestli dané zafizeni patfi do lokalni podsité, nebo jestli na

néj mizeme pfistoupit pouze skrz router.

Subnet green form se sklada ze Ctyf Cisel v desitkové soustaveé s hodnotami od 0 do 255,

oddélenymi teckou.

Ve své binarni reprezentaci musi 4 desitkova Cisla subnet green form obsahovat z leva bez mezery

hodnoty ,1“ a zprava hodnoty ,0“ opét bez mezery. Hodnoty ,1° specifikuji oblast IP adres pro &islo

sité. Hodnoty ,,0“ specifikuji hodnoty IP adres pro adresy stanic.

Priklad:

Spravné hodnoty: 255.255.0.0 Decimal=11111111.1111 1111.0000 0000.0000 0000 binary
255.255.128.0 Decimal = 1111 1111.1111 1111.1000 0000.0000 0000 binary
255.254.0.0 Decimal=11111111.1111 1110.0000 0000.0000.0000 binary

Spatné hodnoty: 255.255.1.0 Decimal = 1111 1111.1111 1111.0000 0001.0000 0000 binary

Rozsah hodnot pro gateway (router):
Adresa se sklada ze Ctyr Cisel v desitkové soustaveé s rozsahem hodnot 0 az 255, oddélenych
teCkou.

Vztah mezi IP adresou, adresou routeru a hastaveni subnet.

IP adresa a gateway adresa se lisi jen tam kde je ,0“ v subnet green form.

Priklad:

Zadéte nasledujici: Jako subnet green form 255.255.255.0, potom IP adresa 141.30.0.5 a za adresu
routeru 141.30.0.7

VSimneme si, Ze se liSi jen 4. Pozice jak je dano 0 na 4. misté v subnet screen form.
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IP adresa SIMATIC S7-1200 se nastavi nasledovné:

4, Spustte 'Totally Integrated Automation Portal’; (— TIA Portal V11)

L1

TIA Portal W11

5. Poté vyberte zalozku ‘Online & Diagnostics’ a oteviete ‘Project View’ (—Online & Diagnosis —
Project view)

—a X

T4 Siemens

Totally Integrated Automation
PORTAL

Online &
Diagnostics

@ Accessible devices

P Project view

SCE Training Curriculum Page 16 of 62 To be used only at Educational and R&D Facilities

TIA Portal Module 010-010, Edition 09/2012 Unrestricted / © Siemens AG 2012. All Rights Reserved
SCE_EN_010-010_R1209_Startup Programming of the SIMATIC S7-1200



SIEMENS

Industry Sector, IA&DT

6. Poté v Project navigation, vyberete pod ’Online accesses’ sitova karta je vybrana pfedem. Pokud zde
kliknete na ’Update accessible devices’, uvidite MAC adresu SIMATIC S7-1200. Vyberte ’Online &
Diagnostics’. (— Online accesses — ... Network Connection — Update accessible devices - MAC=

— Online & diagnostics)

T4 Siemens

—a X

Project Edit View Insert Online Options Tools Window Help
GFyHsavepoject @ ¥ 52 X 922 q 5 ME B B F coonline ¥ coofiiine £ [ [ 2 H [|]

Project tree

Devices

CiQ O

~ [} Online access
» [juse [s7use] L.}
» [l COM <5 [RS232/PPI multi-master cable] il
» [} COM <> [RS232/PPI multi-master cable] Fll
» [ COM <35 [RS232/PPI multi-master cable] Fll
» 8 PLCSIMVS X [MPI]
» [ DW 1501 Wireless-N WLAN Halfvini Card i
~ ] Realtek PCle GBE Family Controller L
£z Update accessible devices
Qe e o0 Cosaososa
» (] TeleService [Automatic protocol detec l ~ “P"
» (5 SIMATIC Card Reader Curl+X
crlsC

<] u I
~ | Details view

Name e

G online & diagnostics

|G, Properties  |%}Info | %) Diagnostics

Totally Integrated Automation
PORTAL

8

v | Find and replace

2]

sysey il

SaneIq

Date
for interface Realtek PCle GBE Family Controller. Found 1 de.. 511412012
® Ysettings 511412012

FE | Realtek PCle GBE Family Controller was started. 511412012
wl+F forinterface Realtek PCle GBE Family Controller. No devices . 5/14i2012
1412012
for interface Realtek PCle GBE Family Controller. Found 1 de.. 5/14/12012

Realtek PCle GBE Family Controller was started.

g Properties... Alt+Enter

4 Portal view

C_ 2|
12:13:54 PM []
12:16:21 PM
Bl

12:17:12PM
12:17:21 PM
12:17:29 PM
12:17:39 PM

+|> | tanguages & resources

1 Scanning for devices completed for int.

Poznamka: Pokud byla IP adresa nastavena pfedem v CPU, uvidite tuto adresu misto MAC adresy.
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Pod ’Functions’ uvidite polozku ’Assign IP address’. Zde zadejte ’'IP address’ a ’Subnet mask’.

Poté, kliknéte na ’Assign IP address’, a vase SIMATIC S7-1200 dostane tuhle novou IP adresu (—
Functions — Assign IP address — IP address: 192.168.0.1 — Subnet mask: 255.255.255.0 — Assign

IP address)

T4 Siemens RS

Project Edit View insert Online Options Tools Window Help - R S

Bf il saveproject @ X 35 5 X 2 @2 g B M E B @ ¥ coonline ¥ Goofiline | f, 8 I8 >  []] PORTAL
Devices Options 3
% = |~ Diagnostics I =
oo & S Assign IP address =g
~[cPU operator panel 4
~ [3gj Online access x:functions g
» [ UsB [s7UsB] - Lo e > S Not supported
o nanie MAC addres =

» [} COM <S> [RS232/PPI multi-master cable] il
» [ COM<4> [RS232/PPI multi-master cable]
» [ COM<3> [RS232/PPI multi-master cable] il
» [ PLCSIM VS x [MPI]
» [ DW 1501 Wireless-N WLAN Half-Mini Card Xl
~ [ Realtek PCle GBE Family Controller
£i2 Update accessible devices
» [ Accessible device [00-1C-06-00-6D-42]

v

Reset to factory settings
IP address: 192 . 168 . 0 e

Subnetmask: 255 . 255 . 255 .[i]

Syse i

[7) Use router

Router address:

Assign IP address.

sauelq £

4 Portal view

» [l TeleService [Automatic protocol detec... il
» (5 SIMATIC Card Reader w Assign a device address to the module —_— | |
Assigns the IP configuration to the v | Cycle time
module.
Not supported
< i W]
+ | Details view e =
\ i) 5]
} Properties %4, Inf % Diagnostics
Name [t Prop | nfo [ Diag
G Online & diagnostics || General | Cross-references | Compile
1 |Message Date Time
(i) Scanning for devices completed for interface Realtek PCle GBE Family Controller. Found 1 de.. 5/14/2012  12:13:54 PM
@  The device was resetto its factory settings. 511412012 12:16:21 PM —
€@  Scanning for devices on interface Realtek PCle GBE Family Controller was started. 511412012 12:17:12PM =
€@  Scanning for devices completed for interface Realtek PCle GBE Family Controller. No devices . 511412012 12:17:21 PM
€  Scanning for devices on interface Realtek PCle GBE Family Controller was started. 511412012 12:17:29 PM
€ Scanning for devices completed for interface Realt: e GBE Family Controller. Found 1 de. 012  12:17:39PM
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8. Pod ’Functions’, vyberte 'Reset to factory settings’. Ponechte nastaveni ’Keep IP address’ a
kliknéte na reset 'Reset’. (— Functions — Reset to factory settings — Keep IP address — Reset)

T4 Siemens —_m X

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

3 T} E saveproject @ ¥ = X D [ 5 ME B R ¥ coonline ¥ Gooffline &, I8 18 ¢ H [] PORTAL
Devices Options o
2 |~ Diagnostics 1 X =]
5o O e general Reset to factory settings 2
g = v | CPU operator panel g
SR onlneaceess 7 Diagnostic status 8
- — i i CPUcommon [192.168.0.1] [CPU1... (@
» [ Use [s7usa] I~ Dnalgn?stlcs buffer [ 11
» [ COM <5 [RS232/PPI multi-master c... Fil Sejetime RUN [ STOP RUN B
» [} COM <d> [RS232/PPI multi-master c... Fl MmN s fEadiie= 19211168 -0 1 ERROR [ sor | |3
» (1) COM <35 [Rs232/PPI multi-master ... kil preorsERintetiace DAl PROFINET device name: | =
~ ~ Functions MAINT MRES a
» [ PLCSIMVS x [MPI] ] % e e
» [ DW 1501 Wiireless-N WLAN Half-Mini... X ::Izgi:\::m:“ i @ Keep IPaddress ﬁ
~ []| Realtek PCle GBE Family Controller | |= yo C A 7 =
5 X Reset to factory settings b _) ResetIPaddress =
£2 Update accessible devices . i =4
~ [l CPUcommon [192.168.0.1] Besign name i Reset %
% Online & diagnostics — I
5 P Reset <] [ I
» =g Program blocks 38 B4 08
» [ Technology objects v | Cycle time
» (g PLC data types L kel
» [ TeleService [Automatic protocol de..Fll |
O [m SIMATIC Card Reader [¥]
<] n e =
v ‘ Details view —— - ”
<[ m] > 5000 inm
= LO. Properties “"j.‘lnfo HL Diagnostics |
J General “ Cross-references H Compile [ A s _Z
v J Memory
1 Message Date Time e &
€  Scanning for devices completed for interface Realtek PCle GBE Family Controller. No devices . 5(14/2012  12:17:21 PM [~] i w‘ -
0 Scanning for devices on interface Realtek PCle GBE Family Controller was started. 5/14/2012 12:17:29 PM L
€  Scanning for devices completed for interface Realtek PCle GBE Family Controller. Found 1 de.. 51412012 12:17:39 PM (=] Werkmemory
o The parameters were transferred successfully. 514/2012  12:19:19 PM = Free:100 %
€@  Scanning for devices on interface Realtek PCle GBE Family Controller was started. 51142012 12:20:117 PM vl
€):  Scanning for devices completed for interface Realtek PCle GBE Family Controller. Found 1 de.. 5/1412012 6 PM [“I<] m ]

=
¢ Portal view 3 Overview | & online & dia... i Scanning for devices completed for int.

9. Potvrdte, Zze chcete, resetovat CPU do tovarniho nastaveni ’'YES’ (— OK)

(02471:000019)

I Are you sure you want to reset the
= module to factory settings?
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5. Co to je PLC a na co se pouziva?

5.1 Co pojem PLC znamen@?
PLC je zkratkou pro Programmable Logic Controller (Programovatelny logicky automat). PLC je
popsano jako zafizeni, které Fidi proces (napfiklad, tisk novin, plnici linku, lisovani do plastikovych

forem, a jiné). To je provadéno podle instrukci programu nahraného v paméti zafizeni.

Program je nahran do
paméti PLC......

.... Fizeni stroje

Pameét

Program s
instrukcemi

PLC

5.2 Jak ridi PLC proces?

PLC Fidi proces nasledné: skrz pfipojeni PLC pojmenované vystupy (outputs), jsou aktuatory
(actuators) pripojeny kupfikladu na Fidici napéti 24V . To umozni spousténi motord, otevirani a
zavirani ventill nebo napfiklad zapinani a vypinani lamp.

Lampa sviti
———— + 24v
PLC fidi aktuatory pfepinanim fidiciho
Outputs I]I:I > napéti.
+ ov ’
Lampa nesviti
PLC M
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5.3 Jak ziska PLC informaci o stavu fizeného procesu?

PLC dostava informace o procesu z takzvanych signal transmitters které jsou pfipojeny do vstupt
(inputs) PLC. Tyto signal transmitters mohou byt, kupfikladu, senzory které rozpoznaji, zda je
opracovavany dil na uréené pozici, nebo to mohou byt tlacitka, které jednoduse ur&uji zapnuto
vypnuto. Tady, rozliSujeme mezi break contact elements ktery je uzavieny, pokud neni vyuzit, a
make contact elements ktery je rozpojeny, pokud neni vyuzit.

+ 24v |

Spinac uzavien

PLC vstupy zaznamenaji informace o stavu
I:”] procesul!

/ Spinac otevien

5.4  Jaky je rozdil mezi Break Contact Elements a Make Contact Elements?

PLC + 2av

U signal transmitter, rozliSujeme mezi break contacts a make contacts.

Spinac nize je tzv. make contact ; je sepnut, pokud je vyuzit.

Nenf |]|]|::> Make Je wyuzit n Make
vyuzit contact contact
otevieny uzavren

Spinac niZe je tzv. Break contact ; je rozepnut, pokud je vyuZit.

— —_

Neni Break Je vyuzit Break
vyuZit contact contact
uzavfen otevien
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5.5 Jak SIMATIC S7-1200 adresuje individualni input/output signaly?

Specifikovani urcitych vstupt a vystupl v programu se fika adresovani.

PLC vstupy a vystupy, jsou standardné kombinovany do skupin po 8mi na modulech digitalnich
vstupl a vystupl. Tato jednotka 8mi je nazyvana byte. Kazda takova skupina dostane ¢islo, kterému
se fika byte adress.

Pokud chceme adresu jednotlivych vstupt nebo vystupll v jednom byte, rozdélime ho na 8
individualnich bith. Ty jsou Eislovany od 0 do 7. Tak se dostaneme k bit adrese. PLC zde ukazané
ma vstupni byte 0 a 1 a také vystupni byte Oa 1.

14 integrovanych digitalnich vstupu
Byte 0 BitOdo 7aByte 1 Bit0Odo 5

10 integrovanych digitalnich vystupt
Byte 0 Bit0 do 7 and Byte 1 Bit0do 1

Pro adresovani, napfiklad 5. digitalniho vstupu, specifikujeme tuto adresu:

%l 0.4

ol zde indikuje vstupni adresu, 0 je byte adresa, a 4 je bit adresa.
Byte adresa a bit adresa jsou vzdy oddéleny te€kou.

Poznamka: Pro bit adresu, 4 je ve skuteCnosti paty vstup, protoze zaginam 0.

Pro adresovani 10. Vystupu, specifikujeme nasledujici adresu:

%Q 1.1

0Q indikuje adresu vystupni, 1 je byte adresa, a 1 je bit adresa.

Poznamka: Pro bitovou adresu, 1 ukazuje na 10. Vystup, protoZe pocitame od 0.
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5.6 Jak je program v PLC zpracovan?
Program je v PLC zpracovavéan v cyklech, po naslednych krocich:

1. Nejdrfive je prenesen stav vystupll z PIQ (process image of outpust) na vystupy, a jsou zapnuty
nebo vypnuty.

2. Poté procesor — ktery je vlastné mozkem PLC ovéfi, které vstupy maji na sobé napéti. Tento
stav vstupl je uloZen v PII (process image of the inputs). Pro vstupy s napétim je ulozena
hodnota 1 nebo ,High* pro ty bez napéti je 0 nebo ,Low"

3. Procesor poté zpracuje program ulozeny v paméti. Program se sklada ze seznamu logickych
operaci a instrukci, které se zpracovavaji jedna za druhou. Pro nutnou informaci o vstupech si
procesor sahne do PlI, kam byla informace zapsana v pfedchozim kroku a vysledek logické
operace RLO (reset of logic operation) je zapsan do PIQ. Pokud je to potfeba procesor pfistoupi
i na jiné oblasti paméti béhem zpracovani. Na pfiklad, pro lokalni data podprogram(, datové
bloky a flagy.

4. Poté probéhnou ulohy vlastniho operac¢niho systému jako self test a komunikace s okolim.
Vracime se na krok 1.

1. Pfenes status z PIQ na vystupy
2. Uloz stav vstupt do PlI

PLC program v Pl
programové paméti.

3. Zpracuj program

krok po kroku s 1. Instrukce Mistni Data
piistupem do PIl a PIQ 2. Instrukce
3. instrukce
Flags

Data bloky
\/ Posledni instrukce
PIQ

4. Probéhnou vnitfni Ulohy operacniho system.
(komunikace, self testovani)

Poznamka: ¢as jaky potfebuje procesor na jednu sekvenci, se nazyva délka cyklu (cycle time) zalezi
na mnozstvi a tipu instrukci a také kapacité procesoru.
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5.7 Jak vypadaji logické operace v programu PLC?
Logické operace jsou pouzité pro specifikaci podminek, kdy se spinaji vystupy. V programu PLC
mohou byt naprogramovany v jazyku LAD (ladder logic diagram) nebo FBD (function block diagram).
Pro pfedstavu budeme ted pouzivat FBD.
Je veliké mnozstvi logickych operaci, které je mozné vyuzit pfi programovani PLC. Nicméné, AND
(a) a OR (nebo) spolu s NEGATION (negace) jsou nejcastéji vyuzité a jsou nize vysvétleny na
pfikladech.

Poznamka: Informace o logickych funkcich jsou dopodrobna rozepsany v online napovédé.

5.7.1 AND Operand

Piiklad operace s AND:
Lampa ma svitit, jen pokud jsou dva vypinace sepnuté zaroven.

Diagram: s1 s2

4= 24v |

(E?pl

M

Vysvétleni:
Lampa se rozsviti, jen kdyz sepnu oba vypinace.
To je tehdy, kdyz S1 and S2 jsou sepnuty zarover, potom lampa P1 sviti.
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Zapojeni PLC:

Pro zapojeni této logiky do programu PLC, oba vypinace pfipojime na vstupy PLC. Zde je S1
pfipojennal 0.0a S2nal 0.1.
Navic, lampa P1 ,musi byt pfipojena na vystup, napfiklad na Q 0.0.

+ 24v |
Vypina¢ S1
%I 0.0
4= 24v |
%l 0.1 / Vypina¢ S2
M

Lampa P1 ma svitit
jen kdyz jsou S1 a

@_

PLC Vystupy
%0 0.0 S2 sepnuty
zaroven
AND logika ve FBD:
V diagramu funkénich blok( FBD vypada operace AND nasledné:
Vstupy funce AND.
Muze byt pfidano
vice naz 2 vstupy. Vystup na ktery je
Uloha pfipojena
PZ0] O 0 e— g %Q 0.0
001 0.1 e —
Vysledek logické
Graficka tlohy
reprezentace
funkce AND
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5.7.2 OR Operace

Priklad operace OR:
Lampa ma svitit, pokud se sepne alespori jeden z vypinacu.

Diagram:
g S1

+ 24v
S2

(% ) P1
M
Vysvétleni:

Lampa se rozsviti, pokud se sepne jeden nebo oba vypinace.
To je, pokud S1 or S2 je sepnuty, lampa P1 sviti.

+ 24v

Zapojeni PLC:

Pro zapojeni této logiky do PLC programu, oba vypinace pfipojime na vstupy PLC, S1 nal 0.0 a S2
na 10.1.

Samo sebou lampu P1 na vystup Q 0.0

+ 24v |
Vypina¢ S1
%I 0.0
Inputs + 24v |
%10.1 / Vypina¢ S2
M | Lampa P1 se
Outputs rozsviti pokud se
PLC %0Q 0.0 sepne S1, S2 nebo
oba.
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Operace OR ve FBD:

Ve funkénim planu FBD, je operace OR programovana pomoci grafického bloku takhle:

Vstupy OR, muze jich byt Vystup na ktery je
vicero. vysledek pfifazen
%] 0.0 m—m %Q 0.0
%1 0.1 _ —
/ — , i ,
Vysledek logické

Graficka reprezentace OR funkce.

5.7.3 Negace

V logickych operacich, je €asto tfeba védét, jestli sepnuti kontaktu NEBYLO provedeno nebo jestli
rozpojeny kontakt NEBYL sepnut i kdyz neni na dany kontakt pfivedeno Zadné napéti. To zjistime
tak, ze pfed vstup do logické funkce umistime NEGACI.

Ve funkénim blokovém diagramu FBD, je negace vstupu funkce AND zobrazena nasledné:

Vstup AND operace ktery méa Graficky zapis negace.
byt negovan.
0
%] 0.0 00 0.0

&

To znamend, ze vystup Q 0.0 je sepnut, pokud je | 0.0 v hodnoté ,0“a 10.1 v hodnoté , 1%

%I 0.1
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5.8 Jak je vytvoren program pro PLC? Jak se dostane do PLC?

Program pro PLC je generovan v PC s vyuzitim softwaru STEP 7, a je tam také do¢asné ulozZen.
Kdyz se PC pfipoji skrz rozhrani TCP/IP k PLC, mlze se program pfenést do paméti PLC.

Pak jiz neni potfeba PC pro dal$i zpracovani programu v PLC.

1. Vytvoreni
program ve
STEP 7 pro
PLC. AP »
PC se STEP 7
3. Nahrani
2. PC TCP/'P program z PC
komunikaéni do PLC
rozhrani do
PLC
PLC S7-1200
Poznamka: PFfesny postup je popsan nize.
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6. Konfigurace a prace se SIMATIC S7-1200

Spektrum modulii:
SIMATIC S7-1200 je modularni automatizaéni systém a nabizi nasledujici spektrum produktu:

- Centrala CPU s rozdilnou kapacitou, integrovanymi vstupy/vystupy a rozhranim PROFINET

SIEMENS

- Signalové karty SB pro pfidani analogovych nebo digitalnich vstupl/vystup(; pfi pfidani karty, se
nezméni velikost CPU. (Karty Ize vyuzit u CPU 1211C/1212C a 1214C)
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- Signalové moduly SM pro digitalni a analogové vstupy a vystupy. (pro CPU 1212C je mozné
pouzit maximalné 2 SM moduly, pro 1214C je mozné pouzit jich az 8)

- Komunikaéni modul CM pro seriovou komunikaci RS 232/ RS 485 (pro CPU 1211C/1212C a
1214C je mozné vyuzit az 3 CM moduly)

- Kompaktni switch modul CSM s 4x RJ45 zditkami s rychlosti 10/100 Mbps

—_—

- SIMATIC pamétova karta 2MB nebo 24MB pro uloZeni programovych dat a jednoduchou
vyménu CPU pro udrzbu

Poznamka: Pro tento modul 010-010, staci jakékoliv CPU s integrovanymi digitalnimi vstupy a vystupy.
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Diulezité casti CPU:
S integrovanym napajenim (pfipojeno na 24V) a integrovanymi vstupy/vystupy je S7-1200 pfipraven,

bez dalSich komponent.

Pro komunikaci s programovacim zafizenim, je CPU vybaveno integrovanym TCP/IP portem.
Pomoci sité ETHERNET, je CPU schopno komunikovat s HMI operatorskymi panely nebo s jinymi
CPU.

@ Pripojeni 24V

@ P¥ipojeni svorkovnic (za krycimi panely)

® Status LED diody pro integrované 1/O a stav CPU
@ TCP/IP pfipojeni na spodni strané CPU

Pamétova karta SIMATIC pamétova karta (MC) uklada program, data, systémova data, soubory a
projekty. Maze byt pouzita nasledovné.

- Preneseni programu do nékolika CPU

- Update firmwaru pro CPU, signalové moduly SM a komunika&ni moduly CM
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Pracovni mody CPU

CPU, ma nasledujici pracovni médy:
e V m6du STOP neprovadi, CPU program a vy mlizete nahrat projekt.
¢ V médu STARTUP provadi, CPU start systému.

¢ V mo6du RUN je cyklicky provadén program. NemUzete nahrat program, pokud je CPU v médu
RUN.

CPU, nema fyzicky pfepina¢ moédu. Pracovni méd je ménén pomoci tlacitek na operatorském panelu
v software STEP 7 Basic. Navic je operatorsky panel vybaven tlacitkem MRES které provede reset
paméti a displej se status LED diodami na CPU.

TR e

Options

v | CPU operator panel

CPUcommon [192.168.0.1] [CPU 1...

w5708

ERROR STOP
MAINT

Barvy status LED RUN/STOP na pfedni strané CPU, indikuji sou¢asny pracovni mod.

e zluta indikuje STOP mdd.
e zelend indikuje RUN maod.

e blikani indikuje STARTUP mad.

Navic jsou na CPU LED diody pro stav ERROR pro indikaci chyb a pro stav. MAINT indikujici
nutnost udrzby.
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7. Vzorova tloha: Rizeni lisu

Nas prvni program se bude zabyvat programovanim fizeni lisu.

Lis s bezpeénostnim plotem ma byt aktivovan tlacitkem START S3, pouze pokud je ochranny plot
uzavfeny. Tento stav je monitorovan senzorem Bezpecnostni Plot Uzavien (Safety Fence Closed)
B1.

Pokud se tak stane, ventil 5/2 je otevien MO tak, Ze je plastikovy tvar vylisovan.

Lis se vytazen zpét pokud je stlaceno bezpecnostni tlatitko EMERGENCY OFF (NC), nebo senzor
Bezpec€nostni plot uzavien B1 je rozepnut, nebo senzor Valec vysunut B2 zahlasi pIné vysunuti
vélce.

Seznam Uloh:

Adresa Symbol Komentar
%I 0.1 EMERGENCY OFF Bezpecénostni tlaCitko NC
%I 0.3 S3 Start tlacitko S3 NO
%I 0.4 Bl Senzor bezpeénostni plot uzavien NO
%l 0.5 B2 Senzor valec plné vysunut NO
%Q 0.0 MO Vysunuti valce A
.0 E Zylinder
Q : ausgefahren
! Cylinder A il
E :}:r """"" \' -
| n |
: 4] |2 : N o0 W
: = Nis=Z%) 0
| R R KKK
v & Yly T M : ,\ ” \/ N
. DX P SAIY
s[1[ I3 ! “/A A\ “.‘.«"
NOT-HALT / - | B1 ! R O NN
Emerg. OFF :@---- ‘ &
@_?‘ i | Gitter
operating i | geschlossen
_________ 1_ , close
: ‘ Ly
! s3 E-\ __________ o
12! 14
A 3
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8. Programovani lisu pro S7-1200

Software ,Totaly Integrated Automation Portal* spravuje projekty a slouzi i pro programovani.

Zde, pod jednim spoleEnym rozhranim jsou programovany fidici, vizualizac¢ni i sitové komponenty.
Jsou tu také moznosti online sledovani pro monitoring a diagnostiku chyb.
Software ,Totaly Integrated Architecture Portal° ma dvé moznosti zobrazeni projektové (Project

view) a portalové (portal view).

8.1. Portéalové zobrazeni - Portal View

Portalové zobrazeni vam poskytne pohled na ulohy pro zpracovani projektu. Zde se muazete rychle
rozhodnout, co chcete délat a vyvolat si nastroj pfimo pro zvolenou ulohu. Pokud je to tfeba pro
zvolenou Ulohu, zméni se portal view na Project view automaticky. V Portal view byste méli za€inat a
provadét zde prvni kroky ve svém projektu.

T4 Siemens - startup —mX

Totally Integrated Automation
PORTA

First steps

Open existing project Project: "startup" was opened successfully. Please select the next step:

Create new project
proj I \\\
Migrate project

Close project
(S | Configure a device

Welcome Tour
Write PLC program

&

First steps

I ‘ Configure an HMI screen
Installed software

Help

User interface language

Open the project view

P Project view Opened project: C:\DATA\00_TIA-Portal\startup\startup

Poznamka: Vlevo dole muzete preskodit z portal view do Project view
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8.2.

Projektové zobrazeni - Project View

Project view je strukturovany pohled na vSechny ¢asti projektu. V zdjmu standardu, je panel s menu
a s funkcemi umistén na vrchu. Navigace v projektu se vSemi jeho sou¢astmi nalevo a katry tloh —

s napfiklad

instrukcemi a knihovnami napravo.

Pokud je prvek (tady jako pfiklad blok FC1) vybran v projektové navigaci, je zobrazen v prostfed

okna a miz

T4 Siemens - startup
Project Edit View Insert Online

Uf (3 | saveproject & ¥ = 75 X

e zde byt upravovan.

Project tree m <

Devices

50 O

w ] startup
¢ Add new device
g Devices & networks

[y Device configuration
4/ Online & diagnostics
~ g Program blocks
¢ Add new block
E 3 0ain [0B1]
4 program press [FC1]
» (3 Technology objects
» [gj External source files
v @ PLCtags
% Showall tags
I ~dd new tag table
% Default tag table [18]

» e piCdars nmac

~ '@l controller_press [CPU 1214C DC/DC/DC]

v [ Details view

Address

Name

= z
£23 Overview

4 Portal view

Poznamka

: Vlevo dole mlzete pfeskocit z Project view do portal view.

i The programming language of the sele...

—a X
Opfians ool M:inuw Hele Totally Integrated Automation
i H{ SMEE R F coonline ¥ cooffiine S M 2 - [|] PORTAL
Options
B | e AEREBE0 6P == &7 = i #0)3
Interface v ] Favorites E
[A] Name Data type Comment [~ é'
1 4@ v Input & e 4 -ol =la
2 @@= emergency_off Bool Here, EMERGENCY OFF monitoring is entered ([T e —— -] .
S @@= startsignal Bool Here, the start button is entered v ] Basic instructions Ql
4 @=  safety fence_closed Bool Here, the status of the safetyfence is entered Name Des E
=l @ = cyinder_extended Bool Here, the status of the sensor cylinder extended is entered «|» [ General [~]2
L Py B i % =k
w -] Bit logic operations |=
& »=1 4 =0l = =] s> «rR) e AND b
‘s = 1 =1 or |
v Blocktitle: control press cylinder ~ Bl= =
Comment (=l £ x EXC o
= &= Ass &
v  Network 1: cylinderout £l =] Nedl
&1 R Res |11
& =
#start_signal — Er -is] =
#safety_fence_closed — #cylinder_out_in = | SET_BF 3
onl #cylinder_extended —0 s T RESET_BF 5
b #emergency_off =0 3¢ —_— = sk
rs O
¥ _JP|—
v Network 2:  cylinderin El‘ 1P
B -IN-
»=1 &1 P~
#cyfinder extended — #cyfinder_out:in & 4P
#safety_fence_closed =0 R Er —N]-
#emergency_off &= 3¢ B — - EI P_TRIG
B N
[ | » (&l Timer operations
P 2. = M !
<[ u ] Bllioce Bl —y——— m[<[ w | L
o 3 Ess 2 > | Extended instructions
‘_Q.Propemes ‘I"_A.‘Info y” % Diagnostics
> | Technology
General
15 | i
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Nasledujicimi kroky si vytvofime projekt pro S7-1200 a naprogramujeme ho pro urcitou ulohu.

1. Hlavnim néastrojem je ,Totaly Integrated Automation Portal‘, ktery vyvolam dvojklikem. (* Totally
Integrated Automation Portal V11)

1A
2l

TIA Portal W11

2. Programy pro SIMATIC S7-1200 jsou spravovany v projektech. Takovy projekt si ted vytvofime v portal
view. (— Create new project — startup — Create)

T4 Siemens —oX

Totally Integrated Automation
PORTAL

Create new project

o : Project name: |startup
Open existing project

Path: | C\DATAI00_TIA-Portal

Create new project Author: [mde

Comment:
Migrate project

Welcome Tour

Installed software

Help

User interface language

D Project view
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3. Nyni nam TIA portal navrhuje prvni kroky ,First steps‘ pro konfiguraci. Nejdfive chceme nakonfigurovat
zafizeni ,Configurate a device‘ (— First steps — Configure a device)

—mX

T4 Siemens - startup

Totally Integrated Automation
PORTAL

First steps

Open existing project Project: "startup" was opened successfully. Please select the next step:

Create new project
Migrate project

Close project
o | Configure a device

Welcome Tour :
Write PLC program

@ First steps

I J Configure an HMI screen

Installed software

Help

User interface language

Open the project view

D Project view Opened project: CADATA\00_TIA-Portal\startup\startup
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4. Potom pfidame nové zafizeni ’Add new device’ a dame mu naSe jméno controller press (fizeni lisu)
‘Device name Controller Press’.Z katalogu vybereme nase PLC 'CPU1214C’ se shodnym objednacim &islem
(— Add new device — Controller press - CPU1214C — 6ES7 ....... — Insert)

T4 Siemens - startup

Add new device

—m X

Totally Integrated Automation
PORTAL

Devices & | Show all devices a4 il»PLC
networks v 8 sIMATIC 57-1200
Add new device ~[@cru

» [l CPU 1211C ACIDCIRly
» [ cpu 1211C DaiDCIDC
» [l CPU 1211C DOUDCRYY,
» (il CPU 1212C ACIDCIRly
» [ CPU 1212C DCIDCIDC
» [ CPU 1212C DCDCIRlY
» [l CPU 1214C ACIDCIRly
~ [ CPU 1214C DCIDCIDC
[ 6ES7 214-1AE30-0XB0

» [i§l CPU 1214C DTDCIRly,
» [ Unspecified CPU 1200

» (@ SIMATIC $7-300

FE Rt » [l SIMATIC 57-400

» (il SIMATIC ET200 PLC

Configure networks

P Project view Opened project: C:A\DATA\00_TIA-Portal\startup\startup
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Device: b=
CPU 1214C DCDCIDC

Orderno:  [ses72taAEs00ne0 |

Version: V2.1 =

Description:

Work memory 50 KB; 24VDC power supply with
DI14 x24VDC SINKISOURCE, DQ10 x 24VDC and
A2 on board; 6 high-speed counters and 2 pulse
outputs on board; signal board expands on-
board 1i0; up te 3 communications modules for
serial communication; up to 8 signal modules
for 10 expansicn; 0.1 msi1000 instructions;
PROFINET interface for programming, HMl and
PLC to PLC communication
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5. Nyni se software sam pfepne do project view s otevienou hardware konfiguraci. Zde muzeme
pridat dal$i moduly z katalogu hardwaru na pravou stranu CPU. V ,Device overview‘ mizeme
nastavit adresy vstupu a vystupl. Adresy integrovanych vstupu CPU, jsou od %10.0 do %I1.5 a
integrované vystupy maji adresy od %Q0.0 do %Q1.1  (— Device overview — DI14/DO10 —
0...1)

T4 Siemens - startup o X
Pro]Let( Edit View Insert Online Options Tools \Mndow; Help ‘ IOt lly lntetated Automation
i i sveproi @ X B X D@ T B EH BB coonine F coofiine | fp W x| (1] PORTAL
startup » controller_press [CPU 1214C DODC/DC] — W EX
Devices ‘; Topology view HLE“ Network view lmf Device view l Options [EE]
s ; " = =3
EOO = | d¢ [controller_press = & @ & [100% = = S]E;
e ———— o
(2] v catalog =
= 2
v [ startup [=|[<search> | g | it ]| &
B Add new device = =8
= & Filter ]
ahy Devices & networks g &
» (1§ controller_press [CPU 1214C DC/DCIDC] > =
T e me » @ signal bosrd | |
» 5] Documentation settings » Ll Communications boards Q)
» (B L »mo o
[@ Languages & resources =
o —{ »moq E
i@ Online access = [k 5
M 5]
» (i SIMATIC Card Reader <l [ M > )| *AOR 4
e —| »m~ H
Device overview » (@A ]
» [ AiaQ L
¢ Module Slot laddress | Qaddress |Type Order no. Firmware |Cot | | [ communications modules B
102 [~] y
101 (=] =
= 3
~ controller_press 1 CPU1214CDODCIDC  6ES7 214-1AE30-0XBO V2.1
DI14/DQ10_1 11 0.1 0.1 DI14/DQ10 — P
LA =~ =
il vk B > =
v | Details view (<] il range: [>] 5
[0.1022]. | S Properties H:xl Info &) ‘l %l Diagnostics | s
>
e General .
I ~dd newdevice [~] .
ke e e s Senl /0 add =
- » Digital inputs =] "1
M  controller_press Ay d = 5 7]
@@  Common data gital outpu Input addresses evice:
i i (onhT e E
E]  Documentation settings s - i
B Hardware identifier L Startaddress: \0
N Languages &resources ——
d End address: [1
Process image: | Cyclic PI I+ &
v
B B Y|

Crotaview  EXTTI T B o iy i
he
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6. Aby software pozdéji pfistoupil na spravné CPU musime nastavit spravnou IP adresu a masku podsité.
(— Properties — General - PROFINET interface — IP address: 192.168.0.1 — Subnet screen form:

255.255.255.0)
(referuje na kapitolu 3 pro nastaveni programovaciho rozhrani)

T4 Siemens - startup —wX
Project Edit View Insert Online  Options  Tools Window Help IStally Intenrated Antomation
Cf 3 saveproject S X D:: [ oM 2R J coonline (F cooiiine # B [ % 1] PORTAL
startup » controller_press [CPU 1214C DUDCUDC] - X
Devices [E Topology view ‘Jiah Network view lmi Device view ‘ Options [2l2)
= 1 = |x
HOQ = | d¢ [controller_press ] i @ & [100% I = 8 g
[~] v catalog H
v [ starup [z [search= fiig | ]| ©
I Add new device == =g
gy Devices & networks §7-1200 rack Err‘ Sl :._*
» [ controller_press [CPU 1214C DC/DCIDC] > F;. cPU 4
» [§§ Common data » [ Signal board | |
Documentation settings » [/l Communications boards o
= l
» [@ Languages & resources » #] DI g
» i Online access » @ DbQ =
£ » (@ DiiDQ ]
» (5 SIMATIC Card Reader a =
» (@A 2
o] i
<] [T >]@| * maiaQ =
e » (@ C ications modules 54
Device overview 3
a
=
¢ Module slot laddress | Qaddress | Type Order no. Firmware | Cor ]
|Q Properties ﬂ‘_i.‘.lnfo y“ 2| Diagnostics ’ E
N ‘ Details view General ‘ 5
» General [~ Subnet: [ Not networked [~] [~] s
rome ~ PROFINETinterface [ 3
I Add newdevice General El ||
By Devices & networks Ethernet addresses = IP protocol T l oo
(@  controller_press » Advanced ] St —
G common data Jne synchion=coy [l @ SetiPaddress in the project etice. =
5]  Documentation settings 2DHADQNG l IPaddress: [ 192 _ 168 i
(@  Langusges &resources deal2
» High speed counters (HSC) Subnetmask: | 255 . 255
» Pulse generators (PTO/PWM) [] use IP router ||
Startup || [v]
Cucle v|< il e

4 Portal view 3 Overview | £, controller_pr... v Project startup created.
——
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7. Protoze pfi modernim programovani, nepouzivame absolutni adres, ale tagy. Musime si specifikovat
globalni PLC tagy (global PLC tags).

Globalni PLC tagy jsou jména a komentafi pro ty vstupy a vystupy, které vyuzijeme v programu.
Pozdéji, béhem programovani globalni PLC tagy mizeme vyvolat podle jejich jmen. VSechny tyto
globalni tagy mGzeme vyuzit v celém programu ve vSech blocich.

Nejdfive vybereme v projektové navigaci , Controller Press[CPU1214C DC/DC/DC]‘ a poté ,PLC
tags‘ Dvojklikem otevieme ,Default tag table‘ tak jak vidime nize, zadame vstupy a vystupy.
(— Controller Press[CPU1214C DC/DC/DC]’ — PLC tags— Default tag table)

T4 Siemens - startup

Project Edit View Insert Online Options Tools Window Help

Totally |
Gf (Bl seveproject 3 X = 2 X ™ §{ M E R ¥ coonline (¥ coofiline B2 [A I % ] ]

startup » controller_press [CPU 1214C DUDUDC] » PLCtags » Default tag table [18]
Devices ]ﬂ Tags ||IE) User constants
QO B |22 T
Default tag table
v [ ] startup (4] Name Data type Address Retain | Visible.. | Acces... | Comment
B Add new device B E 4 EMERG_OFF Bool %EO.1 =) M  Emergency-OFF (nc contact)
g Devices & networks 2 @s3 Bool %E0.3 =) M  pushbutton START (no contact)
~ '@ controller_press [CPU 1214C DC/DC/DC] s @ae Bool %E0.4 =) M  sensorsafetyfence closed (no contact)
[y pevice configuration 4 @s2 Bool %E0.5 =] M  sensorcylinder Amoved out (no contact)
% Online & diagnostics 5 <@a@wm Bool %A0.0 ™ M move outcylinder A
» [ Program blocks =le <Add B ™ ™
» (3 Technology objects
» g} External source files
~ @ PLCtags
Za Showall tags
¥ Add new tag table
% Default tag table [18]
» (g PLC data types
» 55 Watch and force tables
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8. Programova sekvence je napsana v blocich. V ramci standardu, organizaéni blok OB1 je uz zalozen.
Reprezentuje rozhrani do operacniho systému CPU a je volan automaticky. Zpracovavan je cyklicky.
Z tohoto organizac¢niho bloku muzeme volat dal$i bloky pro strukturalni programovani, napfiklad funkci
FC1. Ugelem je rozsekat velkou Glohu na malé podulohy, které m(zou byt vyfedeny jednoduseji a lépe
testovana jejich funkcionalita.

Priklad struktury programu:

Organizacéni blok
OB1

Blok volan cyklicky
operacnim systémem
zde je pouzita funkce
FC1

3°
v

Funkce
o s FC1

V tomto pfipadé
obsahuje vlastni
program pro kontrolu
lisu. Vyvolana je OB1.
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9. Pro vytvoreni funkce FC1, nejdfive v projektové navigaci zvolime 'Controller Press[CPU1214C
DC/DC/DCY’ poté 'Program blocks’. Dvojklik na ’Add new block’
(— Controller Press[CPU1214C DC/DC/DC] — Program blocks — Add new block)

T4 Siemens - startup

Project Edit View Insert Online Options Tools

i i El saveproject & ¥ 22 T3 X e (@2 T G MG B [} ¥ coonline ¥ Gooffine B IR 3 H [[]

Project tree m 4

Devices

Window Help

Totally

- Tags ”EI User constants

w ] startup
ﬁ" Add new device
ﬁh Devices & networks
~ 1§ controller_press [CPU 1214C DC/DC/DC]
IIY Device configuration
% Online & diagnostics
v [-gl Program blocks
P v ioc
& Main [0B1]
» [ Technology objects
» [} External source files
o "a PLCtags
%5 Showall tags
ﬁ Add new tag table
%4 Default tag table [18]

SCE Training Curriculum

QO i ¢

[>]

il

SR

=t BT i

= 3
Default tag table
Name
<@ EMERG_OFF
< s3
< B1
<@ B2
@ mo

TIA Portal Module 010-010, Edition 09/2012
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Data type Address
Bool %EO0.1
Bool %E0.3
Bool %E0.4
Bool %E0.5
Bool %A0.0

Page 43 of 62

Retain  Visible.. Acces.. Comment

™ M  Emergency-OFF (nc contact)

™ M  pushbutton START (no contact)

@ @ sensor safety fence closed (no contact)
@ g sensor cylinder A moved out (no contact)
M M  move outcylinderA

¥ @
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10. Vybereme Function (FC)’ A pfidélime mu jméno Kontrola lisu ’Program press’. Jako programovaci
jazyk zvolime blokové schéma 'FBD’ Cislovani probiha automaticky. Vzhledem k tomu, Ze je FC1
pozdéji volana jménem, Cislo jiz neni tak dllezité. Potvrdime stisknutim *OK’. (—

Function (FC) — Program Press — FBD — OK)

“Add new block

Name:

‘program press ‘

Language: FBD v
% Number: K &
Organiztion () Manual
block
(® Automatic
# Block access: (® Optimizd
3 (") standard - compatible with $7-300/400
FB : F
Function block
Description:
' Functions are code blocks or subroutines without dedicated memory.
FC
Function
e
Data block
More...

P Additional information

(W) Add new and open oK | | Cancel
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11. Blok ’Program Press[FC1]’ se otevie automaticky. Nicméné, nez mizeme zagdit psat program musime
deklarovat blokové rozhrani bloku. Poté co deklarujeme rozhrani mizeme zacit vytvaret lokalni

proménné jen pro tento blok.

proménné se rozdeéluji do dvou skupin.

¢ Blokové parametry generujici blokové rozhrani pro volani programu.

Typ Jméno
Vstupni parametr Input
Vystupni parametr Output
InOut parameter InOut

Funkce Dostupnost

Functions, function blocks a nékteré

Parametr, jehoz hodnoty blok ¢te. tipy organizacnich blok.

Parametr, jehoz hodnoty blok

o Functions a function blocks
zapisuije.

Parametr jehoz hodnotu blok &te,
kdyz je vyvolan a po zpracovani ji Functions a function blocks
zapiSe do stejného parametru.

¢ Lokalni data vyuzita pro uloZzeni okamzitych vysledkd.

Type Name

Docasna lokalni data. Temp

Staticka lokalni data Static

SCE Training Curriculum
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12. PFi deklaraci lokalnich proménnych budeme v nasem pfikladu potfebovat nasleduijici.
Input:
emergency_off EMERGENCY OFF funkce je pfidana
start_signal Pfidavame tlacitko start
safety fence_closed Pfidame status bezpec¢nostniho plotu
cylinder_extended Pfidame status lisovaciho valce
Output:
cylinder_out_in Zde je zapsan status lisovaciho valce

VSechny proménné v tomto pfikladu jsou typu 'Bool’ to znamena, Ze jsou jen ve dvou stavech '0’
(false) nebo '1’ (true).

Pro jednodusi pouziti, vSechny lokalni proménné piSeme malymi pismeny a patficné je
komentujeme.

T4 Siemens - startup

Project Edit View |Insert Online Options Tools Window Help

Cf B saveproject @ ¥ 2= X Oz *: [ WM E R ¥ coonline ¥ cooffine By [N [B ¥ [

Devices
5O O B | s @O @20 Y = &7
Interface
v ] startup Z Name Data type Comment
[ Add new device | @~ mpu
gy Devices & networks 2 @n emergency_off Bool Here, EMERGENCY OFF monitoring is entered
v ::. controller_press [CPU 1214C DC/DC/DC] 3 @n start_signal Bool Here, the start button is entered
[IY Device configuration 1+ a- safety fence_closed Bool Here, the status of the safetyfence is entered
%/ Online & diagnostics gl 5 @n» cylinder_extended Bool Here, the status of the sensor cylinder extended is entered
v gl Program blocks 6 <40 v Output
[ Add new block ‘ 7 @»n cylinder_out_in Bool Here, a status for the output press cylinder is written
& Main [0B1] 8 40 v InOut
4 program press [FC1] : 9 ll <Add new> |
» (3 Technology objects —|10 @ v Temp
» i@} External source files 11 L] <Add new>
':ZdPLC(ags 12 4 +» Return
%5 Showall tags |12 an e Ber val \inid
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13. Po deklaraci lokalnich proménnych mizeme zacit se samotnym programovanim. Pro lepSi pfehled,

mame program rozdélen do siti ,network‘. Novou sit pfidame kliknutim na symbol e ’Insert
network’. Jako samotny blok kazda ze siti by méla byt popsana. Pokud je pro popis potfeba delsi text,

b
=

muzeme vlozit komentar ’‘Comment’(— MR )

Pro naSe feSeni potfebujeme nastavit vystup ,8‘. Ten najdeme v ’Instructions’ ve slozce ’Bit

combinations’. Pokud na objekt najedete mysi, zobrazi se vam o ném detailni informace a popis. (—
Instructions — Bit combination — S)

T4 Siemens - startup 3
Project Edit View Insert Online Options Tools Window Help

Totally Integrated Automation
Cf i E seveproject & ¥ = =2 X D *: [ 5 M E B F ¥ coonline ¥ coof ] 1] PORTAL
a p 0 o e 4C DUDAD ogra
|| Devices Options
G @ © D |EdFs s AEO8:3EW 68 == &7 = 80
Interface v ‘ Favorites
v [ startup [~] Name Data type Comment [~le
I Add new device 1@~ input e =
oy Devices & networks ‘ 2 @=  emergency off Bool Here, EMERGENCY OFF monitoring is entered | e s [v[ |
~ (1§ controller_press [CPU 1214C DC/DC/DC] Sl e cea L Rl Harp thagtar b oy [~ V‘Basic' 0
Iy Device confguration ‘ Ny . N Y [ Y I Neme Des E
%/ Online & diagnostics |= » [7] General B =3
v Il Program blocks | |~ Blocktitle: .. ~ [ Bit logic operations.
I Add new block | Comment e Al =
4 Main [0B1] | T =1 or B
& program press [FC1] ‘ v Network1: ... Fx ex¢ |3
» (3 Technology objects B -=1 Ass |7
» g External source files £ 1= Nec [ |
v @ PLCtags &I -IR] Res L[]
% Show all tags & -i5] sedlilE:
I Add new tag table B cor oc casiilS

% Default tag table [18]
> B Cdara nnec

w Setoutput

[ <

Sets the specified operand to signal state *1° ifthe
e RLO is “1".IfRLO is "0", then the signal state of the
i ] Details view operand will not change.

$7-1200
Name B S: Set output

& - Set
T p_mic Sca
T n_RiG Scs
| » [®] Timer operations [+
<] il ] [>][io0% [v] —y—r <] ] | 2]
| el Properties  [*i}Info i) %I Di ics | : frende
echnolo
|| General | =
....... = > |G e

== oL
4 Portal view =3 Ovenview | % controller_pr... |5 Defaulttage.. |4 program pre... v Project startup crested
Ees
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14. Pokud zvyraznite objekt a zmacknete klavesu ,F1‘ otevie se vam na pravé stran& okno s napovédou. (

— F1)

S: Set output

5

Description

You can use the "Set output” instruction to reset the signal state of a specified operand to "1".

The instruction is only executed if the result of logic operation (RLO) at the box input is *1". If the box input has the signal state "1", the specified operand is setto "1". If there is an RLO of "0” at the box
input, the signal state of the specified operand remains unchanged.

Executing the instruction does not influence the RLO. The RLO at the box input is transferred directly to the box output.

Parameters

The following table shows the parameters of the "Set output” instruction:

Parameters Declaration | Data type Memory area Description
<Operand=> Output BOOL 1,Q,MD,L Operand that is set when
RLO="1"
Example

The following example shows how the instruction works:

The operand "TagOut" is reset when one of the following conditions is fulfilled:

e The operands "Tagln_1" and "Tagin_2" have signal state "1".

e The operand "Tagln_3" has the signal state "0".

Poznamka: Zde jsou zobrazeny rozsahlé informace o objektu S (set output) o jeho funkci a zapojeni.
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15. Nyni tazenim mysi pfeneseme objekt S do Network 1. (— S)

T4 Siemens - startup - X

Project Edit View Insert Online Options Tools Window Help Totally Intagrated ANtomation

Ui [ E saveproject & ¥ 72 X D2 ¥: g 5 MG B} ¥ coonline (F coofiline o A 3 1] PORTAL
startup » controller_press [CPU 1214C DUDUDC] » Program blocks » program press [FC1] -0 EX
Devices Options
& O 2 i 2EHPI®EY == & =2 ]
Interface v [ Favorites
~ [ ] startup [~] Name Data type Comment [~
I Add new device 1 @~ mnpu I e EE el el =
 Devices & networks 2 as emergency_off Bool Here, EMERGENCY OFF monitoring is entered = X
~ [ controller_press [CPU 1214C DC/DCIDC] Silan = L Ranl Harg tha grar b sarad — V‘Basic'
iy Dev»ice conﬁguran‘on g a4 [ =t [ | e [esr]or Neme
) Online & diagnostics |= » [ General
~ =g Program blocks v Block title: ... ~ [ Bit logic operations.
I Add new block Comment e
4 Msin [0B1] B >=1
4 program press [FC1] v §3Network 1: ... & x
» (3 Technology objects = a2 & -1=)
» I} External source files _Lj_ BT =] ¢
v @ PLCtags <— = - Res LU
% Showall tags & -is] set e
I Add new tag table T SET_BF set |3
% Default tag table [18] |+ Network2: T ReseT_eF Res |3
s [ pic data nnac 10 sk Set
~ | Details view Trs Rl il
T - Sca
Name & - ==
1 -r1- Set
& - Set
& rP_RG Sca
£ N_TRIG Sca
» [@] Timer operations [v]
<] i ] [3][o0x ol ——r £ [ [2]
| el Properties  [*i}Info i) %I Di ics | 2
> | Technology
General
1> | C

el
4 Portal view =3 Overview | £ contraller _pr..._l 2 Defaulttag .. |4 program pre... v Project startup crested
i

Poznamka: Kliknutim na oranzovy roh, mizeme zménit funkci bloku vybérem z menu.

v £3Network 1: ...

v  Network2: . SET_BF
RESET_BF

-(P)-
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16. Nyni, na levé strané bloku S dvakrat klikneme na

&

AND v oblibenych. (— left input — Favorites —
AND)

T4 Siemens - startup

Project Edit View Insert Online Options Tools Window Help

Cf (B saveproject & ¥ E G5 X ®r: [ MG E R F coonline ¥ coofiline £ A M X ]|

Devices
QO 2 |eiss o AERE8 EH@] € 6D '='= & 2 =
Interface
w | ] startup z Name Data type Comment
¢ Add new device | a- Input
gy Devices & networks 2 d@-= emergency_off Bool Here, EMERGENCY OFF monitoring is entered
v [ controller_press [CPU 1214C DC/DCIDC] S ctact cional Roal Harpwtbfiustic-huttan ic d
IIY pevice configuration -, - 4 =0l = =] s> «r)
% Online & diagnostics =

v [l Program blocks w P AND logic operation
B Add new block Comment
48 Main [OB1]
4 program press [FC1] v £3Network 1: ...

» [ Technology objects =

» External source files S

v & PLCtags - 2=
%5 Showall tags
B Add new tag table
% Default tag table [18] - Network 2: ...

» [Pl data nnec D

Poznamka: Kliknutim na Zlutou hvézdu vievo dole mizeme pfidat vice vstupu. Kliknutim na oranzovy roh,
muzeme zménit funkci bloku.

& <00
S
Insert input
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17.

Stejnou cestou umistime do Network 2 funkci

>=1

OR pred R jako Reset output.

>=1
(R—> OR)
T4 Siemens - startup
Project Edit View Insert Online Options Tools Window Help
Y Eswepoier & X B 5 X Ot T NMEGER S coonine F cootiine fp MM x ] 1]
startup » controller_press [CPU 1214C DUDCUDC] » Program blocks » program press [FC1] = X
Devices
HOQ B |widFEs p AR 28] €S == & =
Interface
w ] startup i Name Data type Comment
ﬁAdd new device 1 4@ v Input ‘[A
gy Devices & networks 2 @n» emergency_off Bool Here, EMERGENCY OFF monitering is entered [—E—
vzf.controller_press[CPUuMCD!;’D(JDC] 2 4mom tart cional Bonl Hara tha ctars huts tarad M
HIY Device configuration a ., i | o e | o] [ereltire
% Online & diagnostics =
~ [ Program blocks
B¢ Add new block v €3Network 1: ...
4 Main [0B1] & |
<& program press [FC1] s
» (3 Technology objects = 2
» External source files
'CfdPLCtags
%5 Show all tags v £3Network 2: ...
B¢ Add new tag table N
¢ Default tag table [18] R

» P cdata nnac

v | Details view
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18. Nyni pfidame lokalni proménné. Staci zacit psat jméno proménné do pole a pak vybrat z menu. Lokalni
proménné jsou vzdy oznacené symbolem #‘ pfed svym jménem (— #cylinder in_out)

v €4 Network 1: cylinder out

& #cylinder_o|

1 #cylinder_out_in Bool -

v §3Network 2: cylinderin

e
Wi FE g AEO8: @20 w8 '='= &7 =
Interface
Name Data type Comment
1 4l v Input li
2 @@= emergency._off Bool Here, EMERGENCY OFF monitoring is entered =
3 4as start_signal Bool Here, the start button is entered
4 4= safety_fence_closed Bool Here, the status ofthe safetyfence is entered
5 @n cylinder_extended Bool Here, the status of the sensor cylinder extended is entered
6 <@ v Output
7 @ = cylinder_out_in _E‘Bool @EI Here, a status for the output press cylinder is written
— e N\ i W i, | =
& >=1 - =ol =] (s> «r)
Comment L:
¥ £3Network 1: cylinder out
& #cylinder_out_in
S
v €3 Network 2: cylinderin
==1 B
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19. Stejné pfidame v§echny proménné. V blocich AND a OR musime pfidat vice vstupd. To udélame
kliknutim na Zlutou hvézdu v levém dolnim rohu a vybérem pfidat vstup ’Add input’ (— Add input)

—o'
20. Pokud ma mit vstup pfevracenou logiku, klikneme na nebo jednoduse pfetahneme symbol

-0l
z oblibenych na vstup.

Program ve funkénim blokovém diagramu (FBD):

&  >=1 4 =ol = =] s> Ar)

w Block title: control press cylinder
Comment

v Network 1: cylinder out

#start_signal —
#safety_fence_closed — #cylinder_out_in
#cylinder_extended —0 3
#emergency_off =0 3 —_ -

v Network 2: cylinderin

#cylinder_extended — #cylinder_out_in
#safety_fence_closed =0 R
#emergency_off G 3¢ —_— b

Popis funkce FC bloku

Pist ma byt vysunuty kdyz je stisknuté tlacitko start and zavfeny bezpecnostni plot and pist neni
vysunuty and bezpecnostni tlaitko neni zmacknuté.

Pist ma byt zasunut pokud je pist vysunuty or neni zavieny bezpe¢nostni plot or bezpe¢nostni
tla€itko je zmacknuté.
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Program v zebfikovém diagramu (LAD):

w Block title: control press cylinder
Comment

b MNetwork 1:  cylinder out

#start_signal
1

L— | |

#safety fence_closed
1

#cylinder_extended

#emergency_off goylinder_out_in

- MNetwork 2:  cylinderin

#oylinder_extended
f— | |

/1

/1 (s}

#oylinder_out_in

#safety fence_closed
I

/1

#emergency_off
1
11
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21. Dale zvolime vlastnosti ’Properties’ bloku ’Main[OB1]’. MUZeme upravit vlastnosti bloku (— Properties
— Main[OB1])

mens - startup

Project Edit View Insert Online Options Tools Window Help

G il seveproet & ¥ 8 5 X 0 R S MEE R S coonine F cootiine fp MM ¥ 1]

Totally Integrated Automation
POR’

TAL
Project tree 0
Devices Options
i ) B |EdFs g AR LEWE 6 '='= &7 =
Interface v ‘ Favorites
~ [ startup N Name Data type Comment ~
I Add new device 1 @~ npu S EE N —
i Devices & networks 2 @-= emergency_off Bool Here, EMERGENCY OFF monitoring is entered = M
~ [ controller_press [CPU 1214C DC/DC/DC] 3 a-s start_signal Bool Here, the start button is entered 7 ‘ Basic instructions ]
[IY Device configuration 4 @@= ssfety fence_closed 8ool Here, the status of the safety fence is entered Name Des |a'
— 2
%/ Online & diagnostics =z «a-= cylinder_extended Bool Here, the status of the sensor cylinder extended is entered [v]» [ General 2
v =g Program blocks = ~ [ Bit logic operations.
I Add new block & > 4 - = ] s> <R fS ANC
E 3 hein [0B1] or
& programp T operies.._ince | B¢
» (3 Technology o trl | Ass
» [ External soure crrlsC el
~ @ PLCtags trls | res [0
Gshowalltd oo nc e | set [
5"‘“ BN et el #cylinder_out_in : |
%4 Default tag T RESET_BF Res [®
— Rename F2 a
» @ piCdars nne — — B sr Set
| Details view Compile » ‘ s Res [
Download to device » -
A ;: Go ?ihne c»m;x -
& n | & -rl-
#cylinder_out_in e
& compare » BT -iNg-
Cross-reference information Shift+F8 - = £l p w6
5 Assignment list ‘ 1 n_miG
Call structure | [] * [81 Timer operations
X Cross-references F8 0 [>][100% [+] <l L ]
Know-how protection | Properties  ["ijinfo )] % D 2
Switch programming language b > | Technology
Culep > | Communi

4 Portal view & print preview...
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22.
— OK)

Main [OBT]

General

Ve vlastnostech vybereme programovaci jazyk-’Language’ funkéni blokovy diagram ’FBD’. (— FBD

X

General
General

Information
Time stamps
Compilation
Protection
Attributes

[ 2 |

Name:
Constant name:
Type:

Number:
Eventclass:

Language:

| Main |

| OB_Main |

08 |
|1 |

| Program cycle ]
| LAD

l

FBD

’ oK Cancel

i

Je také mozné zménit programovaci jazyk - Switch programming language.

E FMain [OB1]

4 program
» [ Technology ¢
» External sou
v Ed PLC tags ]

% Showall t CoDV et text

Open

x Cut

Copya
B Add new
Delete
22 Default ta X
- Rename
b el Pl data un
N | Details view Compile

& Go online

&¥ Go offline

a6 Compare

Name

4 Assignment list
& Call structure
X Cross-references

=} Print...

& Print preview...

4 Portal view
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‘@ Properties

Ctrl+C

Download to device

Del
F2

»
»

Ctrl+K

Know-how protection

Switch programming language » STL

Ctrl+P
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23. Jak jiz bylo zminéno, blok ,Program press‘ musi byt vyvolan z bloku ’'Main[OB1]’ otevieme ho

dvojklikem. Pokud tak neudélame, nebude blok vlibec proveden. (— Main[OB1])

Siemens - startup
Project Edit View Insert Online Options Tools \Mn_tiow Help oy It A ometion
CF (% B saveproject & ¥ X D { MG B R ¥ coonline ¥ coofiiine B, (A M ¢ - ]| PORTAL
Project hea il
Devices Options
QO B |EdF B: RQEHW ¥l '='= &7 = 2
Interface v | Favorites g
v [ startup (] Name Data type Comment Alg
I Add new device [ @~ mnpu O R e —
o Devices & networks ‘ 2 @s  emergency off Bool Here, EMERGENCY OFF monitoring is entered [=] &
~ [ controller_press [CPU 1214C DC/DC/DC] 3 a-s start_signal Bool Here, the start button is entered instructions R
[IY Device configuration 4 @ = safety fence_closed 8ool Here, the status of the safety fence is entered Des |a'
- 2
% Online & diagnostics =]z @=  cjlinder_extended Bool Here, the status of the sensor cylinder extended is entered [«]» [ General =

v =g Program blocks

I Add new block

E 2\sin [0B1]

4 program press [FC1]
» (3 Technology objects
» [} External source files
~[@PLCtags

% Show all tags

I Add new tag table

% Default tag table [18]
P dars nmac

P 4 -l

v Block title:
Comment

control press cylinder

v Network1: cylinderout

#start_signal —
#safety_fence_closed —
oylinder_extended —o

#emergency_off—0 3¢

N ‘ Details view

v Network2: cyfinderin

#cylinder_extended —
#safety_fence_closed —0
#emergency_of == st

o {e] - e

#cylinder_out_in
s

#cylinder_out_in
R

[>][100%

=

~ [i] Bit logic operations

General

|6, Properties

% info &2l Diagnostics |

Name Address
4 Portal view Overview

. 1
| £ controller -Isg Default tag t...
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e AN
&= oR
& x EXC
&= Ass
& -1 Neg
-’ res [0
& -s) ser [
7 SET_BF set |3
[ET RESET_BF Res E
T sk
B rs
& -pr-
& -
B3 -p1-
& -
I P_RG
& n_miG

» [@] Timer operations

<[ i ]

s >

> | Technology

> | Communication
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24, Blok "Program Press“ mize byt jednoduSe pfetazen mysi do Network 1 v bloku MAIN[OB1].
Nezapomeneme ani zde sit’ patficné pojmenovat nebo okomentovat.(— Program Press)
Project tree m 4
Devices
HOO B |z s AEP8: 220 ©6S '='- &%
Interface
w ] startup Z e O i, G
ﬁAdd new device 2 |55 4 =0l = =] s> R
g Devices & networks
~ [ @ controller_press [CPU 1214C DC/DC/DC] w Block title:  *Main Program Sweep (Cycle)®
IIY Device configuration Comment
% Online & diagnostics =
v -5 Program blocks v Network 1:  call program press
B ~dd new block
& Main [0B1]
E - ¥program press [FC1; > WA

» [ Technology objects =
» External source files
. CG PLCtags
%5 Showall tags
B Add new tag table
24 Default taq table [18]
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25,

V dal$im kroku napojime rozhrani bloku ,Program press“ na globalni PLC proménné. Opét staci zacit

psat jméno proménné a pak vybrat ze seznamu. (— "EMERGENCY OFF*) nebo vybrat tabulku tagl a

poté je pfifadit tazenim mysi.

v .4 Network 1:

call program press

“program press”
...= EN
el emergency._off
<@l “EMERG_OFF" Bool %EOD.1 ~
v
v
Project tree o 4
Devices
500 2 |adrs o AR+ AEW 6B == &=
Interface
v [ﬂ controller_press [CPU 1214C DC/DC/DC] E L O s, i
[IY pevice configuration & s=1 B A4 - =] s> <R
% Online & diagnostics Iam|
~ [ Program blocks w Block title:  *Main Program Sweep (Cycle)”
B Add new block Comment
48 Main [0B1] =
48 program press [FC1] v Network 1:  call program press
» [ Technology objects “program press”
» External source files =i - =—EN
+~ B3 FiC taas "EMERG_OFF" — emergency_off
-a i 9 "S3" — start_signal
%5 Show all tags safety fence_
B Add new tag table — closed cylinder_out_in — "MO"
24 Default tag table [18] o "B2" — cylinder_extended ENO —
o o — W S L
v I Details view
v Network 2: ...
Name Details
<@ Bl %E04 [+ [af
<&l B2 %EO0.5

Poznamka: EMERGENCY STOP je rozpojovac kontaktu a z toho ddvodu musi byt negovan.

Pokud je stisknut na vstupu neni signél.
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26. UloZime projekt kliknutim na ke save project (—>E Save project))

Program ve funkénim blokovém diagramu (FBD):

T4 Siemens - startup

Project Edit View
3F (% B save proje

ert Online Options Tools Window Help

S X EX 9o § MG E R F coonine F coofiine fip MM % 1]

Project tree . m 4
Save project
Devices
QO 2|z AEPE2EHE ©6S ' &7 =
Interface
w ] startup =
B Add new device 8 |>=1 A4 =l = =] 5> <R
Egﬁ BelcesEnenndlks v Block title:  “Main Program Sweep (Cycle)”
w L1l controller_press [CPU 1214C DC/DC/DC] Corntiant
IIY Device configuration
& Online & diagnostics A Network 1:  call program press
~ [ Program blocks -
B Add new block L —EN SOgIE eSS
E 3Main [OB1] "EMERG_OFF" == emergency_off
4 program press [FC1] “S3% i Slﬂf:_szﬂﬂ
— - safety_fence_
4 [* Aechnologyobiects "B1" — closzi cylinder_out_in — “MO*
» External source files *B2" — cylinder_extended ENO —
'r—a PLCtags
% Showall tags
I Add new tag table ¥  Network2: ...
Program v zebfikovém diagramu (LAD):
w Block title:  "Main Program Sweep (Cycle)”
Comment
- Metwork 1:  call program press
W
“program press”
= EM EMNO
WED0 1 “SA0 0
"EMERG_OFF" cylinder_out_in 4 "MO"
M ermergency_off
E0 3
"S3" = start_signal
WED .4
"B1" = safety_fence_closed
ED .5
"B2" = cylinder_extended
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27. Pro nahrani programu do CPU zvyraznime slozku ’Controller Press’ a klikneme na symbol o Load

to device. (— Cqntroller Press — m)

Program (FBD):

T4 Siemens - startup

Project Edit View Insert Online Options Tools Window Help

Gf [ saveproject 3 X 5 5 X D : G T MEH E E ¥ coonline @ Gooffline ﬂp[ﬂm e 1]

Project tree m 4
Download to device
Devices
Ci @ Q@ B |k BRODEQEHE 6P '='= &7 =
Interface
w ] startup ;
B¢ Add new device & | 2y 4 =l = =] - R

iy Devices & networks
- C{l controller_press [CPU 1214C DC/DC/DC]
IIY Device configuration
%/ Online & diagnostics

v Block title:  “Main Program Sweep (Cycle)”
Comment

. v Network 1:  call program press
~ [:g Program blocks

B Add new block —EN “program press
48 Main [0B1] “EMERG_OFF" == emergency_off
4 program press [FC1] 53" — start_signal
[ Te : safety fence_
» ‘_* echnology objects —— g
» External source files *82" — cylinder_extended ENO —

v% PLCtags
%5 Showall tags
I Add new tag table v  Network2: ...

28. Vybereme “PN/IE“ jako rozhrani mezi CPU a PG/PC a poté vybranou kartu pro komunikaci s CPU. Po
"Update" dostupnych zafizeni byste méli vidét své CPU s adresou 192.168.0.1 a zvolit ho jako cilové zafizeni

ik na [ Load ]
( — Type of PG/PC interface: PN/IE — PG/PC interface: ...... — Update —» )

Type of the PGIPC interface: | 9 PNIIE [~]
PGIPCinterface: | Rl Realtek PCle GEE Family C..|v| @[ g
Connection to subnet: l (local) PNIIE ]' ’ @

Istgateway: | [+| ©
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29. Béhem nahravani vidime status ve zvlastnim okné.

“Load preview X

9 Check before loading
Status  |! Target Message Acticn
4 @ ~ controller_press Ready for loading.
(V) Download to device
(V) v 5 Consistent download
(V] - 2 Loading configuration
]
(V] Download to device
(v] Download to device
i Cancel i
i |
Fin | [ Load 1 ' ance |
30. Pokud bylo nahrani uspésné, je to zobrazeno v okné. Kliknuti na ’Finish’ (— Finish)
Load results X
9 Status and actions after downloading to device
Status ! Target Message Acticn
“", & ~ controller_press Downloading to device completed without error.
H » Start modules Start modules after downloading to device. [ startall
Finish 1 ' Load | ’ Cancel
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31. Ted spustime CPU kliknutim na ikonu & (— m)

T4 Siemens - startup

Project Edit View Insert Online Options Tools Window Help

5F (Bl saveproject & X = 2 X O : G SMID 2R M coonline ¥ Gooffline h—,m[ﬂ &

Project tree m 4
Start CPU
Devices
50O 2|z o AEEB: 220 6B == & =)
Interface
w ] startup e
B Add new device & >=1 4 =0l = =] 5> «r)

iy Devices & networks
~ [ controller_press [CPU 1214C DC/DC/DC]
IIY Device configuration
%/ Online & diagnostics

w Block title:  "Main Program Sweep (Cycle)"
Comment

- v Network 1:  call program press
~ [ Program blocks

B Add new block —EN “program press'
E_gMain [0B1] "EMERG_OFF" == emergency_off
4 program press [FC1] 53" — start_signal
» (3 Technology objects safety_fence_ i .
—* gy obj *B1" — closed cylinder_out_in — “MO"
» External source files *B2" — cylinder_extended ENO —

v ra PLCtags
%5 Show all tags
¢ Add new tag table v  Network2: ...

32. Kliknutim na ,0K* pfejde CPU do pracovniho médu (— OK)
Run X

I Are you sure you want to change the
™ CPU to RUN mode?

[ (o] ¢ H Cancel !
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33.

béhem testovani programu v bloku "Program Press*. (—

TA Siemens - startup

Kliknutim na symbol . Monitoring on/off mlzete sledovat status vstupu a vystupl proménnych

Project Edit View Insert Online Options

U Y smepoiest 3

Tools

Window  Help

XX 90 §SBBE DR F coonine F coofine fp 88 3 = 1]

Totally Integrated Automation
PORTAL

Devices / Options
i ) B | &S s[@EE 6T == & K =
Interface . ‘ CPU operator panel
v [ startup S
B Add new device & >=1 A =0l = =] =5 <R controller_press [CPU 1214C DCID...
: — RUN / STOP RUN
EOsbee= A ~ Block title:  “Wain Program Sweep (Cycle)” n [ ]
~ [ controller_press [CPU 1214C DC/DC/DC] m ERROR STOP
Comment
[} Device configuration
N MAINT MRES
& Dnine;&diagnostics v Network 1:  call program press
v =g Program blocks
o S
I Add new block .
“program press’
™% voin [051] [ v|can
s EN
4 program press [FC1] [ ] i [No trigger applied
» (3 Technology objects A =
B e
» '@} External source files *EMERG_OFF" =|emergency_off
~ @ PLCtags [ ] FALSE L)
% Showall tags %03 =
3 bl - =
I Add new ag e RN i 5
% Default tag table [18] %04 |safery fence. g
» [ig) PLC data types. *1" —|closed TRUE
[ Watch and force tables FALSE | 0o
e HEO.S cylinder_out in|— “Mo" i
EI “B2" -=|cylinder_extended ENOj— o Y GE 9F 63
Textlists
» [l Local modules
» 4§ common data v "EMERG_OFF" %01 EmergencyOFF (nc contact) Lt bl
T oD 53" %03 pushbutton START (no contact) > | PLC register
OF e 82" %05 sensor cylinder Amoved out (no contact) v | call hi
g Gnliisaceacs mo' ;/m 0 move out cylinder A —
2 04 1) .
» [ SIMATIC Card Reader < i ensor PSS o =1 — Main (0B1)-NW 1
v | Details view |4 Properties  [*i}info )| % Diagnostics
Alarm display | Device information | Connection information |
Name s s
4 Portal view | £ controller_pr... | 34 Defaulttagt.. | program pre.. | & main (081)
S
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