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SCE tréninkové bali€ky 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.: 6ES7822-0AA01-4YEOQ

Prehled nabizenych bali¢kl 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 automatizaéni 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 Gvodni trénink pro Siemens produkty/systémy; i.e., mUze byt kopirovan cely nebo po
Castech a predan tém ktefi se zrovna zacviCuji. Pfedavani a kopirovani dokumentu stejné tak jako sdileni jeho
obsahu je povoleno pro vycvikové ucely.

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

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

Pouziti pro kurzy primyslovych zakaznikd je pfimo zakazano. Nechceme, aby byl dokument vyuzit komercéné.

Dékujeme mnohokrat Michael Dziallas Engineering Corporation a v§em ostatnim zaintersovanym osobam za
pfipravu tohoto dokumentu.
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1. Predmluva

Modul 010-090 je soucasti ‘Basics of PLC Programming’ a poskytuje rychly vstupni bod pro
programovani SIMATIC S7-1200 s vyuzitim jazyka S7 SCL a TIA portal.

Fundamentals of
PLC Programming

Module 010, Module 020 \
ﬂ Simulation SIMIT
/ Module 150
Additional Functions

for PLC Programming
Module 030

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 tréninku

Tento modul 010-090, pfedstavuje &tenafi zakladni vlastnosti a funkce S7 SCL development. Navic jsou
ukazany testovaci procedury pro odstranéni logickych chyb pfi testovani.

Prerekvizity

Pro uspésSnou praci s modulem 010-090, jsou potfeba nasledujici znalosti:
e  Prace s Windows
e  Zaklady programovani PLC se STEP7 Professional V11
(napfiklad, Modules 010-010 to 010-040)
e  Zakladni znalost vy$Sich programovacich jazykd napf. Pascal
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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 SP2 (Totally Integrated Automation (TIA) Portal V11)
Ethernet connection between PC and CPU 1214C

4  PLC SIMATIC S7-1200 starting with Firmware V2.2; for example, CPU 1214C with 14DI/10DO
signal module.
Vystupy musi byt vyvedené na panel.

2 STEP7 Professional

V11SP2
(TIA Portal)
3 Ethernet connection
4 S7-1200 with
CPU 1214C starting with

Firmware V2.2
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2. Predstaveni jazyku S7 SCL

S7 SCL (Structured Control Language) je vysokouroviovi programovaci jazyk zaloZeny na pascalu a
umoziuje strukturované programovani. Jazyk odpovida sekvencnimu jazyku SFC "Sequential Function
Chart* specifikovaném standardem DIN EN-61131-3 (IEC 61131-3). Navic k vysokouroviiovym
vlastnostem pfidava, S7-SCL typické PLC prvky jako vstupy, vystupy, ¢asovace, flagy apod. jako své
soucasti. Podporuje koncept STEP 7 jako blokd a navic k STL, LAD a FBD- standardim vyhovuijici
programovaci bloky. To znamena, S7-SCL doplriuje a rozsifuje programovaci software STEP 7 se svymi
jazyky LAD, FBD a STL.

Nemusite kazdou funkci vytvaiet sami; jsou dostupné pred sestavené bloky jako systémové funkce nebo
systémoveé funkéni bloky v operaénim systému CPU.

Bloky programované v S7-SCL muzeme michat s bloky v STL, LAD a FBD. To znamena, Ze blok
naprogramovany v S7-SCL muZze volat jiny blok programovany v STL, LAD nebo FBD. Stejné tak S7-
SCL blok muze byt volan z programu v STL, LAD a FBD.

S7-SCL test funkce umozniuji hledat logické chyby v programu pfi chybné kompilaci.
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3. S7-SCL vyvojové prostredi

Pro pouziti S7-SCL, Vyvojové prostredi je upravené pro jista specifika S7-SCL spolu se STEP 7. Toto
vyvojoveé prostfedi se sklada z Editor/Compiler a Debugger.

S7-SCL for S7-300/400

Editor / Compiler Debugger

Editor/Compiler

S7-SCL editor je testovy editor ktery umoznuje upravit jakykoliv text. Zakladni Gloha jakou budete
provadeét je vytvareni a editace blokl pro programy ve STEP 7. BEhem psani je provadéna zakladni
kontrola sytou coz zjednodusSuje bezchybné programovani. Chyby v syntaxi se zobrazuji jinou barvou.

Editor nabizi nasleduijici:

- Programovani bloku S7 v jazyce S7-SCL

- PohodIné vkladani prvku jazyka a volani blokl pomoci drag&drop

- PFfima kontrola syntaxi béhem programovani.

- PIné nastaveni dle vasich zvyklosti a pfani.

- Kontrola hotovych blokd uplnou kompilaci.

- Zobrazeni v8ech chyb a varovani, které se vyskytnou pfi kompilaci.

- Identifikace chyb v bloku, popis chyby a informace tykajici se jejiho odstranéni.

Debugger

S7-SCL debugger dovoluje testovani programu bé&hen béhu v AS a zjiStovani moznych logickych chyb.

Do této chvile nabizi S7-SCL dva rGzné testovaci pfistupy:
- Step b y step monitoring

- Prdbézny monitoring

V pfipadé “step by step monitoring®, sleduje se logicka sekvence programu. Muzete projit algoritmus
programu instrukci po instrukci, a sledovat v okné tagu jak jsou jejich hodnoty pridbézné ménény.

S “pribéznym monitoringem* testujeme skupinu instrukci v bloku. BE€hem testovaciho béhu jsou hodnoty
tagli zobrazeny v chronologickém seznamu a aktualizovany periodicky.
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4. Vzorova uloha objem v nadrzi
4.1 Popis ulohy

Jako nasi prvni Ulohu, programujeme vypocet objemu v nadrzi.

Nadrz je tvaru valce. Hladina obsahu je méfena analogovym senzorem. V uloze je hodnota hladiny uz
zjisténa a dodavana ve standardni jednotce 'Meter".

Program bude naprogramovan ve funkci FC140 ‘calculate_volume_tank’. PfenaSené parametry jsou
pramér nadrze a méfena hladina v metrech. Vysledkem je objem nadrze v litrech.

4.2 List aloh/ tabulka tagt

Nejdfive musime deklarovat globalni PLC tagy.
Tyto globalni PLC tagy jsou popisnymi jmény s komentafi pro vstupy a vystupy pouzité v naSem

programu. Pozdéji béhem programovani k nim mGzeme pfistupovat jen pomoci jejich jmen.
Globalni tagy mizeme vyuzit v celém programu ve v§ech blocich.

Zakladni tabulka tagu

Jméno Datovy tip Adresa Komentar
filling_level_tank1l REAL %MD40 naplnéni tankl (meter)
diameter_tankl REAL %MD44 primér tankl (meter)
volume_tankl REAL %MDA48 objem tank1l (liter)
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4.3 Struktura programu

Struktura programu je v blocich. Jako standard organizaéni blok Main [OB1] je vytvofen automaticky. Je
to rozhrani mezi operaénim systémem CPU a programem, blok je volan automaticky a provadén
cyklicky. Z tohoto bloku volame dalSi bloky programu, jako napfiklad funkci calculate_volume_tank
[FC140].

Ugelem je rozdélit program na vice mensich Uloh, které mdZzeme vyfesit a testovat jednoduseji nez
velkou a komplexni tlohu.

Struktura vzorové ulohy vypocet objemu nadrze

Organization block
Main [OB1]

Blok je provadén
cyklicky opera¢nim
systémem, zde volame
calculate_volume_tank

[FC140]
Function:
Ll calculate_volume_tank

e - [FC140]

% MD40
“filling_level_tank1" — filling_level

% MD44
“diameter_tank1" — diameter Vtomto p‘ﬂ,padé

obsahuje vlastni
program. Je volana z

[OB1].
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Dostupnév

Functions, function blocks nékteré
typy organization blocks

Functions a function blocks

4.4 Rozhrani bloku calculate_volume_tank [FC140]
Pfedtim neZ napiSeme samotny program musime vytvofit blok rozhrani. Kdyz je deklarované rozhrani,
jsou v bloku zndmé pouze lokalni tagy.
Tagy nebo parametry rozhrani jsou ze dvou skupin:
« Blokové parametry generujici rozhrani bloku pro volani programu.
Typ Jméno Funkce
Input parameter Input Parametr jehoz hodnoty blok ¢te.
Output parameter Output / Par'am'etr jehoz hodnoty blok
Return zapisuije.
Parametr jehoz hodnoty blok pfi
In/out parameter InOut volani ¢te a po probéhnuti na néj Functions a function blocks

zapisuje.

e Lokalni data vyuzité k ukladani mezivysledku.

Typ Jméno
Temporary local data Temp
Static local data Static

SCE Training Curriculum
TIA Portal Module 010-090, Edition 09/2012

Funkce Dostupné v

Functions, function blocks a
organization blocks

Tag pro ulozeni doasnych dat,
jsou uchovany jen jeden cyklus.

Tag pro ulozeni statickych dat,
data jsou udrzovana tak dlouho
dokud je nepfepiSeme znova.

Function blocks
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Parametry rozhrani pouzité v nasem programu ‘calculate_volume_tank [FC140] jsou:

Rozhrani funkce FC140: calculate_volume_tank

Typ Jméno Data type Komentér

IN filling_level REAL Hladina naplnéni tank (meter)

IN diameter REAL Priimér nadrze tank (meter)

ouT volume REAL Objem tekutiny v nadrzi (liter)/ -1 chyba

Volani funkce v FBD vypada nasledné:

Volani funkce: Reprezentace v FBD

FC140
calculate_volume_tank

— filling_level: REAL
— diameter: REAL

REAL :volume [—

4.5 Poznamka k reSeni

Pro FeSeni ulohy je vyuZzit vzorec pro objem valce. Pro vysledky v litrech musime vynésobit 1000.

2

2 p riram

V= % ezeh => objem = ¢ 3.14159 e filling _level #1000
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5. Programovani vypoc¢tu objemu nadrze pro SIMATIC S7-1200 v S7-SCL

V krocich nize, nastavime S7-1200 a naprogramujeme nasi ulohu.

5.1 Nastaveni projektu a konfigurace hardware

1. Centralnim nastrojem je 'Totally Integrated Automation Portal’. Otevieme dvojklikem. (— TIA
Portal V11)

TIA Portal v11

2. Programy pro SIMATIC S7-1200 jsou spravovany v projektech. Nyni nastavime takovy projekt
v portal view. (— Create new project — scl_startup — Create)

T4 Siemens — X

Totally Integrated Automation
PORTA

Create new project

ioti : Project name: |scl_startup
Open existing project

Path: |C:\DATAI00_TiA-Portal

Create new project Author: |mde

Comment:
Migrate project

Creating project...

Creating project...

Welcome Tour The project CIDATAI00_TIA-Portaliscl_startupiscl_startup.ap11 is being
created. Please wait.

Installed software

Help

P} User interface language

P Project view
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3. Nyni, ‘First steps‘ jsou nabidnuty kroky pro konfiguraci Nejdfive chceme ’Configure a device‘.(—
First steps — Configure a device)

T4 Siemens - scl_startup —ax

Totally Integrated Automation
PORTA

First steps

Open existing project Project: "scl_startup" was opened successfully. Please select the next step:
Create new project

Proj |~\\
Migrate project

Close project

N N} 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

» Project view Opened project: CADATA\00_TIA-Portallscl_startup\scl_startup

4. Poté ’Add new device‘ s 'Device name controller 001°. Vybereme z katalogu 'CPU1214C
AC/DCRIy’ se shodnym objednacim &islem. (— Add new device — controller 001 — PLC —
SIMATIC S7-1200 —» CPU — CPU1214 AC/DC/Rly — 6ES7 214-1BE30-0XB0 — V2.2 — Add)

T4 Siemens - scl_startup

Totally Integrated Automation

Add new device

Device name:

i Devices & Show all devices
networks | controller 001
Add new device
v @rc Device:
~ [ SIMATIC $7-1200
~ mcru
» L CPU 1211C ACDCIRly
» (@ cPU 1211CDCIDCIDC
» [ CPU 1211C DCIDCIRly
» [ijl CPU 1212C ACIDCIRly
» (g CPU 1212C DUDCIDC
» (1§ CPU 1212C DCIDCIRly Orderno:  [6ES7 214-1AE30-0XBO
» [l CPU 1214C ACIDCIRly e, = -
~ (1§ cPU 1214C DCIDCIDC =
W 6eS7 214-1AE30-0XE0 Description:

» (@ CPU 1214C DCIDCIRly
5 Work memory 50 KB; 24VDC power supply with
_ta ”"‘f"'ﬁed CRUILZ00 DI14 x24VDC SINKISOURCE, DQ10 x 24VDC and
¥ LW SIMATIC 57-300 Al2 on board; 6 high-speed counters and 2 pulse
» [ simanc s7-400 outputs on board; signal board expands on-
» [ SIMATIC ET200 FLC board I/0; up to 3 communications modules for

CPU 1214C DCIDCIDC

Configure networks ‘

PCsystems

serial communication; up to 8 signal modules
for 10 expansion; 0.1 ms/1000 instructions;
PROFINET interface for programming, HMI and
PLC to PLC communication

) Open device view

P Project view Opened project: CADATA\00_TIA-Portal\scl_startup\scl_startup
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5. Software se sam pfepne do project view a otevie nam konfiguraci zafizeni. Pro pozdéjsi pfistup
k CPU musime nejdfive nastavit ' ETHERNET address®.
(— Properties — General - ETHERNET address — IP address: 192.168.0.1 — Subnet mask:

255.255.255.0)

T4 Siemens - scl_startup —_mX
Project Edit View Insert Online Options Tools Window Help Torlly Integrated Automation
Cf iEl sveproject & X = Ty X O [ W MG E R Y coonline Fcoofiiine £ IR 2 - ] PORTAL
scl_startup » controller 001 [CPU 1214C DUDUDC] - X
Devices ‘E Topology view Hib Network view ‘f Device view ‘ Options (SE]
" — A = — [
KN @ | d¢ [controlier o1 7] & [t @& [100% = =1 =1
— s
"ﬁ V‘Catalog 5
e — £
v |7 scl_startup | [ “m [m :
" Add new device Lﬂ 1]
t
iy Devices & networks - 9?‘ =l z
» :ﬂ controller 001 [CPU 1214C DC/DC/DC] » ;[. C?’U =3
» [§§ Common data » m Signal bo.ard. ||
Documentation settings $7-1200 rack 4 :u Communications boards ]
Languages & resources 4 4] DI =°
» [jg) Online access > :[. bQ =
» (4 SIMATIC Card Reader » [moioe 2
»mA 8.
» (@ AQ @
~ ‘q » (g AlAQ L8
B || s s =)
<] m [5|ag| * ‘@ Communications modules __.{
o do a
=
&
\g Properties H‘_iilnfo y“_‘ij Diagnostics | | |
J General L'l_J
» General Subnet: | Not networked [+] [~} g
v PROFINETinterface W & ‘ (Feonaiion E,
General —_
=] oevice: 2
thernet addresses 1P protocol | |
» Advanced il =
Time synchroniztion [ @ SetIP address in the project |
» DI14iDQ10 ] o
» A2 l IPaddress: | 192 . 168 .0 .1
» High speed counters (HSC) Subnetmask: | 255 . 255 . 255 . 0
» Pulse generators (FTO/PWM) [T} use IP router
B =
e | Orderno.:

> | Details view Cycle
4 Portal view =2 Overview I[E, controller 001
e
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5.2 Nastaveni programu

1. Otevieme 'Default tag table‘ a zadame ’Operands‘ s jejich jmény a datovymi typy.
(— controller 001[CPU1214 AC/DC/RIly] — PLC tags — Default tag table — Add new)

T4 Siemens - scl_startup -oxX
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Gf [yl saveproject & ¥ = = X D @: G4 T MG B R § coonline ¥ Go offline &2 mmeE PORTAL
scl_startup » controller 001 [CPU 1214C DUDCUDC] » PLCtags » Default tag table [16] - X
Devices I@l Tags "EI User constants "@ System constants
5 QO 2| on 2 |7
Default tag table bl
¥ 7 scl_startup Z Name Data type Address a Retain  Visible.. Acces.. Comment =
‘* Add new device Bl E < filling_level_tank1 Real %MD40 ™ = filling level of tank1 (meter) lr‘l:l
i Devices & networks 2 <0 diameter_tank1 Real %MD44 ™ [  diametertanki (meter) _5"
v Eﬂ controller 001 [CPU 1214C ... 3 <1 volume_tank1 Real %MD48 @ @ volume tank1 (liter) S_
JIY pevice configuration 4 &l V] W a
% Online & diagnostics (8 ]
» g Program blocks
» [ Technology objects
» External source files =
. Cd PLCtags
%5 Showall tags
E:Add new tag table 1 Z ] = ] ]
3 Default tag table [16]
» (g PLC data types | @, Properties ||"A.‘. Info ) " &) Diagnostics |
| Watch and force tables Jm‘
Program info m =
= - il Tag ~
£ Text lists ‘ Tag =
» [ Local modules I: —
» [4§ common data v H General
m’_L Il @ d Name: | [
> | Details view ‘ M B

4 Portal view Overview |3‘ Default tag t... V' Project scl_startup opened.
=
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2. Pro vytvoreni funkce calculate_volume_tank [FC140], v projektové navigaci vybereme ‘controller
001[CPU1214 AC/DC/RIy] a poté 'Program blocks’. Dvojklik na ’Add new block‘. VVybereme
'Function (FC)’ a pfifadime jméno ‘calculate_volume_tank’. Zménime programovaci jazyk na
'SCL’ Cislovani mizeme mit automatické i manualni. Zadame &islo 140. A potvrdime 'OK’.

(— controller 001[CPU1214 AC/DC/RIly]’ — Program blocks — Add new block — Function (FC) —»
calculate_volume_tank — SCL — manual — 140 — OK)

T4 Siemens - scl_startup Add new block < _OX
Pm{ect Edit View Insert Online - Natra: \d Automation
UF [ H saveproject & ¥ = | calculate_volume_tank | PORTAL
Devices Language: SCL [+] t—|em —— 2
= T )
Q@ = 'eh Number: |140| ] ]_—__:—] = g
Organiztion ® Manual “
1 block =
Sl e St () Automatic L
B Add new device tank1 {meter) =
gl Devices & networks Block access: (® Optimizd k1 (meter) g
M= = » o
troller 001 [CPU 1214C . # 2 g | =
~ 1 contro .er [ _ EB (") Standard - compatible with $7-300/400 (iter) ~
IIY Device configuration = “w
% Online & diagnostics Function block 4 |
v -5l Program blocks A
. Z Description:
B Add new block === I
& Main [0B1] Functions are code blocks or subroutines without dedicated memory.
» [ Technology objects *
» External source files .
'Da PLC tags Function 5
%5 Showall tags
B Add new tag table ics
%’ Default tag table [16] '
» (g PLC data types DB =
» (55 Watch and force tables Data block ‘ =
&g Program info More... =
E] Text lists
—— —| » Additional information
(<] il Bl E
[w] Add new and open [—oKk—] [ Concel || ﬁ_.._;.

> | Details view
E OverviL

b Bl ]

4 Portal view
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3. Blok ‘calculate_volume-tank [FC140] je otevien automaticky. Nyni zadame ’Input and Output
parameter‘. VSechny lokalni tagy patficné okomentujeme ’sufficient comment’ pro lepsi
porozumeéni
(— Enlarge interface of block FC140 — enter interface parameters)

T4 Siemens - scl_startup

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
CF i savepojec: @ ¥ = EH X D2 G B M E R F coonline F coofiine A, M I * PORTAL
...ontroller 001 [CPU 1214C DUDUDC] » Program blocks » calculate_volume_tank [FC140] — &' & X
Devices
50O B | e Gl OGS EaE'="-ad & 3 2
Interface g
w 7] scl_startup ; Name Data type Comment g'
I Add new device I <@~ mnput e
5 Devices & networks 2 @a-= filling_level Real filling level tank (meter) ==
v [[. controller 001 [CPU 1214C DC/DC/DC] 3 4@w diameter Real diameter tank {(meter) &‘
IIY Device configuration 4 401 v Output E
% Online & diagnostics 5 4an= volume Real volume of liquid in the tank (liter) / -1 iferror g
v Ft_ Program blocks 6 < v InOut =
B Add new block =07 IL <Add news | @ ||
4 Main [OB1] g8 4l v Temp E(
48 calculate_volume_tank [FC140] 9 = <Add new> :a:
» [ Technology objects 10 € v Return a
» External source files 11 4= Ret_Val Void ||
v [ PLC tags |
%5 Showall tags L | g
I’ Add new tag table 2
% Default tag table [16] £ Lr E'
» [ PLC data types [0 o
» [ watch and force tables e e =
Bz Program info (vl <] i | 3] [100e & %
> | Details view I_G’. Properties ||"_x.. Info i) "L\ Diagnostics

Overview

4 Portal view

II calculate_vol...

Poznamka:

Pro vyhnuti se zmateni s PLC tagy je lepSi psat lokalni tagy malymi pismeny.
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4. Po zadani lokalnich tagd muzeme zagit vytvaret program. Funkce na druhou 'SQR’ je integrovana v
SCL. Cislo které chceme mocnit je v zavorce. Pro vloZeni funkce ji pfetdhneme na misto kde ji
chceme pouzit.

(— Instructions (menu to the right!) — Simple instructions — Math functions — SQR

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

Gy El saveproject & ¥ EH T X Oz ¥ G 5 M EH B F ¥ coonline ¥ Gooffine  #o R [R
P 4AC DUDUD Progra blo a ate_vo e_ta 40

lTotally Integrated Automation

PORTAL

Devices Options g8
50O ®|=zn F'="=Naa & = 2d)a
— =
terfac > | Favoritps a
il Jscl stastp i v | Basic ipstructions §
E Add‘new device re—
Eih Devices & netwo... 1 1 [®] Timeroperations % T
va control'ler001 [c- 2 i in metey » [41] Countfr operations = 3
IY pevice config... o ~ [£] Math functions >
% Online & diag... 4 &7 ask =
= 5 =l ABp =2
v [l Program blocks 5 SQR( L &M o
B Add newbl... | = ' L
& Main [0B1] 3 52
4 calculate_... 3‘_;‘
» (3 Technologyo... B
» External sourc... [ |
S/ :ﬂ FtLC tags L LI
%z Showallta... g
B Addnewta.. ]
: 2
% Default tag... ] |z
» [ PLC data types < I (3] [00% J»] —s—— | — J_‘i_
| DI — aail

5l Watch and for...

g . > | - N .
&9 Program info ] e Properties " S Info &) H &/ Diagnostics | > | Extended instructions
I w [l General . > | Technology
» | Details view (<] w \E]—Jcl il | 5| |> | Communication

4 Portal view Overview 4 calculate_vol... v’ The project scl_startup was saved succ...

5. Program vypada jako niZe.

scl_startup » controller 001 [CPU 1214C DUDUDC] » Program blocks » calculate_volume_tank [FC140]

Py -z
6 ==¢ .
=" . 8

G aa'="-"Nad &= =

T« 1 o

1 //This function calculates the volume of a liqg i a tank [
2 //Input-parameters #filling level and #diameter have to be assigned in meter
3 //Output-parameter #volume will be calculated in liter ’g
4 //Thus the result is =
5 #volume:= SQR (#diameter) /4*
6 | ||
v
L3 I 1] | E{ ﬁ“m TR AT il
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I save project

6. Nyni program ulozime a zkompilujeme -

H Save project

(— Save project —> Compile )

'{‘, Siemens - scl_startup
Window Elp
—‘:L—"‘]m I B [} ¥ coonline ¥ Gooffline ﬁ%? RE x "

Options  Tools

X 9

Project Edit View Insert Online

5F CH E saveproject g} X f

Totally Integrated Automation
PORTAL

st g B 6T (=3 NG @ =lE
=

ety 9

o

IF a
: e c ‘A —

2 3 meter %

3 # Compiling configuration =1g

il (100%}) Compiling calculate_volume_tank (FC140)... 8
6 B

—

PR SWTN

[3] [140%  [~]

<| i ~
@
9 | - S : a

%, Info y"@ Diagnostics
I General y” Cross-references u Compile H Syntax | ILU:
=
<z
1 Path Description Errors Warnings  Time E]
ES
@

4 Portal view I" calculate_vol... v The project scl_startup was saved succ...

7. Chyby v syntaxi zjist€né béhem kompilace se zobrazi v ’'Menu info/Compile‘. (— Info - Compile)

T4 Siemens - scl_startup

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
G (% B saveproject 5 ¥ = X D2 G 5 MEE R & coonline F Gooffline Ao [A [ % " PORTAL
s h QR P EIa'="=1aa8 & % 2 |2
=
=
e g
CASE g
(L300 P o
1 | et
2 5
2 o
= =|2
4 //Thus the 1t is multig 1 1000 i
5 #volume:= SQR(#diameter)/4*3.14155*#filling level*1000;
=
o
— @
el 4 3
< i | [3][120% [+] T
|_§ Properties H:u Info i) || %} Diagnostics | L1
4
| General y” Cross-references “ Compile " Syntax =3
o
Compiling completed (errors: 0; warnings: 0) =
1 Path Description Errors Warnings  Time 2
& ~ controller 001 0 0 2:40:38 AM b=
° v Program blocks 0 ] 2:40:38 AM
Q calculate_volume_tank (.. Block was successfully compiled. (1] 0 2:40:38 AM
Q Compiling completed (errors: 0; warnings: 0) o () 2:40:39 AM

¥ The project scl_startup was saved succ...

l 4 calculate_vol...

4 Portal view 223 Overview

To be used only in Educational/R&D Facilities
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8. Nyni mGzeme volat funkci v 'Main[OB1]’. Pfedtim nez otevieme blok 'Main[OB1]’ dvojklikem
zmeénime jeho programovaci jazyk na ‘FBD".
(— Main[OB1] — Switch programming language — FBD)

TT{‘, Siemens - scl_start;p —-oXx
Pro;ec»t Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Gf (% ) saveproject 5 ¥ : I X D2 [ S MEE R Y coonline ¥ coofiine o [N 3¢ L2 PORTAL

Project tree m 4

|| Devices |
QO R |F2 e UG EEE="=-"NIad &7 =
c
e o 2
v | 7] scl_startup s
B¢ Add new device [@ Properties... Alt+Enter &
h Devices & network] Cerl+X -
~ [ controller 001 [CP{ Cerl+C b2
[IY Device configur E
4 . =
} Online & diagn: th 1000 é
= ﬂP?gram blocks % Delete Del 159*#£filling level*1000;
B Add new blo R £2 -
E gMain [OB1]
4 calculate_vo Compile 4 e ;
) z# Technology objg Downlc.)ad to device 4 ‘L %
» @} External source }\’j G? ??‘Ime Ftr|+_K “ E 1200 Jl
~la fLC tags B h S - "6, Properties  |%4 Info y| %l Diagnostics L]
ﬁ Show all tag{ 82 Compare » ﬁmpile [ﬁsyntax g
I Add new tag Cross-reference information Shift+F8 =
% Default tag tf 53 signment list = = E.
» [ PLC data types &l Call structure on Errors  Warnings  Time
» 55l Watch and force 3¢ Cross-references F8 0 0 i
Erogranyiio Know-how protection : 2 0
B3 ] = = = s _ — s successfully compiled. o (o]
" - i g completed (errors: 0; warnings: 0) 0 0
> | Details view & rint.. ctiap LAD

FBD

¥ The project scl_startup

4 Portal view & Print preview...

9. Nyni jednodude pfetdhneme funkci ‘calculate_volume_tank[FC140]’ do Network 1 v Main[OB1].
Parametry rozhrani funkce ‘calculate_volume_tank[FC140] musime pfipojit ke globalnim PLC
taglim, tak jak je ukdzano. Nezapomeneme dokumentovat sité v Main[OB1]. (— Main[OB1] —»
Program blocks— calculate_volume_tank[FC140])

.71,:,',“ Siemens - scl_startup —-ox
Pru{e(( Edit View Insert Online -Optlons Tools \Miziow Help Totally Integrated Automation
CF (Y Bl saveproject @ ¥ = 5 X ¥ [ 5 MEE E Y Goonline ¥ cooffine S, R X X PORTAL
scl_startup » controller 001 [CPU 1214C DUDUDC] » Program blocks » Main [0B1] - X
Devices
O © 2 |wikFs b BSR8 (@@ C0d == &7 =R
q
s
_ s 2
w 7 scl_startup ~ = - g
B¢ Add new device I C e e 2
é%b Devices & networks Network 1:  calculate volume liquid in tank1 E:
~ Ll controller 001 [CPU 1214C DC/DC/DC] L)
IIY Device configuration %FC140 ||y
@
12/Online & diagnostics "calculate_volume_tank" £
w - Program blocks — EN o
W Adé new block = % MD40 L
& kot "filling_level_tank1® — filling. level 9 =
4 calculate_volume_tank [FC140] tlling_leve _tan 1 tiling_feve o MD48 i g
» [ Technology objects % MD44 volume — "volume_tank1"| |*
» [} External source files "diameter_tank1" — diameter ENO — |
V:e PLCtags LLI
%5 Showalltags BIE
PN - g
E Eddnewing mble Filling_level_tank1” “WD40 filling level of tank1 (meter) 3
- Default tag table [16] “diameter_tank1" %UMDA4 diameter tank1 (meter) 2
LC data types “wolume_tank1” %WMD4a8 volume tank1 (liter)
» wWatch and force tables =
Ze§ Program info Network 2: .. E
<[~ B KR il ] [>][150% [+ =¥

> |Details view |3Propenies H"_if,lnfo y||i‘ Diagnostics ‘
4 Portal view 3 Ovenview | & wmain (081) i The programming language of the sele...
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t B Save project

10. UlozZime opét projek
(- H Save project )

T4 Siemens - scl_startup

Project Edit View Insert Online Options Tools Window Help Totally Integrated Atomation
Cf [(H|H soveproject] @ M 5 3 X O ¥ G G MG B R Y coonline ¥ coofiine o [ B ¢ PORTAL
Project tree m 4

Devices

[Ti"
£
@
-

g
A

Ek:HFIE

v 7 scl_startup :2
B Add new device e il N 2

4
suolpnisu| |

Eg_h DevicesE netvorks Network 1:  calculate volume liquid in tank1 [~
~ L controller 001 [CPU 1214C DC/DC/DC]

[IY Device configuration %FC140
i Online; 2 ciagnostics "calculate_volume_tank"
~ gl Program blocks .= EN - -
¢ Add new block % MD40
4 Main [OB1] “filli | | k1" s =
I Celculate. valume. tank [FC140]] illing_level_tank1 filling_level %o MD48
» [ Technology objects i % MD44 volume "volume_tank1"
» @} External source files "diameter_tank1"” diameter ENO =—
v Cq PLCtags
45 Showall tags
I’ Add new tag table filling_level_tank1” %MD40 filling level of tank1 (meter)
% Default tag table [16] “diameter_tank1” %WMD4a4 diameter tank1 (meter)
» [z PLC data types “wlume_tank1* %MDA8 wolume tank1 (liter)
55\ Watch and force tables
Program info ‘E Network 2: ... F;

bunsaj Lg_c”

1]

1]

saueiqr] E“ syse)

I

(<] [ B B ] | 3] [1s0x [T
> | Details view IgPropenies H"_i.‘.lnfo g"&] Diagnostics I

4 Portal view Overview I & Main (0B1) i The programming language of the sele...

11. Nyni pro nahrani programu a konfigurace do CPU, nejdfive vybereme slozku 'controller
001[CPU1214 AC/DC/RIy]’ a pak klik na symbol -H nahrajeme do zafizeni. (— controller
001[CPU1214 AC/DC/RIly] —» _ﬂ)

T4 Siemens - scl_startup

Project Edit View Insert Online Options Tools Window Helg
CF (% B saveproject & X X 9 *: { 5 [EE B R W coonline ¥ Gooffine o NI 2 - || PORTAL
Project tree o 4
[Devices |
0O [ TOTpravTEy =

Q Compiling before downloading to device

v ] scl_startup

suoNIsY|

I Add new device Status ! Terget Message Action
ghh Devices & networks W @ «~ controller 001 Ready for loading. 5
M corvoler oo (cru 1214100 2
[IY Device configuration ' i e .. i
% Online & diagnostics
g Program blocks
B Add new block
4 Main [0B1]
4 calculate_volume_tank

bunsa] h

sxsulki)“

» (3 Technology objects

» [ External source files

» (@ PLCtags

» L€ PLC data types

» 55 Watch and force tables e
Bk Program info —I """"
& Text lists

» [ Local modules —
» (4§ Common data
» [&] Documentation settings Ine

saueiqr] E”

» [@ Lenguages & resources I | L | h:19:33 PM

» . Online access ):19:33 PM
» [ SIMATIC Card Reader & Program blocks 0 o 10:19:33 M

> | Details view

4 Portal view 22 Overview |3 colculate_vol... |4 Main (0B1) i Scanning for devices completed for int

Poznamka:
Béhem nahrani je projekt jesté jednou kompilovan a hledaji se syntaktické chyby.
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12. Prfed nahranim se zobrazi seznam ukond, které probéhnou pfed samotnym nahranim. Spustime
seznam kliknutim na ‘Load’, a spustime CPU 'Start all* 'Finish‘. (— Load — Start all — Finish)

"Coad preview

Q Check before loading

Status ! Target
| & ~ contoller 001

Message
Ready for loading.

(V] » Stop modules

(V] » Software Download software to device

"Toad results

9 Status and actions after downloading to device

Status ! Target
W, @ ~ controlleroot

Message

H » Start modules

SCE Training Curriculum
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All modules will be stopped for downloading to device.

(V] » Device configurati... Delete and replace system data in target

Downloading to device completed without error.

Start modules after downloading to device.

Action

Stop all
Download to device

Consistent download

| Refresh 1

Finish || Load \ | Cancel \

Action

M startall

Finish ‘ | Load Cancel
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5.3 Testovani programu

1. Kliknutim na symbol Monitoring on/off, mUzete sledovat status vstupu a vystupu bloku
‘calculate_volume_tank‘ béhem testovani programu.

o i

T4 Siemens - scl_startup

PrO{ect Edit View Insert Online -Optlons Tools  Window : Help Totally Integrated Automation
Gf (yEl saveproject & ¥ = 2 X Mr: G S MG EE Voo PORTAL
Devices \
9o 5 2 [dure w BERE:E=0 €60 = a2 g |8
%4 = St B 2 g &= (et = e Y = o = |a
T 1 E]
] = Monitoring onlof
w | ] scl_startup 2] N = _ i =
¢ Add new device L s A= e | 29 2
i Devices & networks w Block title:  “Main Program Sweep (Cycle)" \a:
~ [ controller 001 [CPU 1214C DC/DC/DC] 4 Comment A
JIY Device configuraticn g
% Online & diagnostics v Network 1:  calculate volume liquid in tank1 =2
~ gl Program blocks (" ] UEC140 a
" Add new block = “calculate_wolume_tank” =
4 Main [0B1] @ B
3 calculate_volume_tank [FC14... @ 00 En ;
» [ Technology objects %M D40 a
4 External source files “filling_level_tank1™ —{filling_level 0.0 |=11 |
» [@ PLCtags g MADAS L]
,:id d 2 ® 9MD44 volume |— “volume_tank1” Lr‘l_"l
’ LCdata types “diameter_tank1® — diameter ENO }— =
» Watch and force tables Wl ]
&g Program info é'
E] Text lists w filling_level_tank1® “MDA0 filling level of tank1 (meter)
» [ Local modules E “diameter_tank1” “MDa4 diameter tank1 (meter) —
s s P Lan P — . PN
(<] i L] il | [3][100% o —¥——
> | Details view Ig Properties ||"§ Info i) | %/ Diagnostics |

4 Portal view 3 Overview

I- calculate_vol... I 4 Main (OB1

)
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2. Protoze nemame analogovy senzor musime si hodnoty 'diameter_tank1’ a 'filling_level_tank1’
vytvofit sami v monitorovaci tabulce. Nastavime ’new monitoring table‘ a zadame dvé hodnoty.
Spustime ’Monitoring mode* pro sledovani aktualnich hodnot.

(— controller 001 — Monitoring and force table — New monitoring table — diameter_tank1,

filling_level_tankl — )

T4 Siemens - scl_startup

Project Edit View Insert Online Options

Tools

CF B El saveproject & ¥ 5 X 92 (*: T4

Totally Integrated Automation
PO

N m Iﬁ E In’m- & Go online K RTAL

Devices

QO =

T

)8

m

w | ] scl_startup
B Add new device
i Devices & networks

IIY Device configuration
%/ Online & diagnostics
v gl Program blocks
B Add new block
& Main [0B1]

» (3 Technology objects

» External source files

» @ PLCtags

» (g PLC data types

Watch and force tables
B Add new watch table
F=| Force table

&5l Watch table_1

~ g controller 001 [CPU 1214C DC/DC/DC] I3

2 calculate_volume_tank [FC14.. @

©
B

]

Q

oL

[v]

K[ i

I>]

W o -

1 Name

Address

“diameter_tank1® %MD44
*filling_level_tank1® %MD40

(<]  w |

bunss] (<

Display format Monitor value  Modify value
Floating-point number 0.0
Floating-point number 0.0

sxse]_ki\iib”

saueiq] E”

> | Details view

|§ Properties ""_i.‘.lnfo y"ﬂ Diagnostics '

4 Portal view 3 overview

II- calculate_... I" Main (OB1) IW' Watch tab... v Connected to controller 001, Address |...

3. Pro specifikaci hodnot, pfidame ’Control value‘. Tlacitkem "Write control values once and

immediately* W jsou hodnoty pfeneseny do CPU.

(— diameter_tankl = 10.0 — filling_level_tankl =7.0 » W)

T4 Siemens - scl_startup
Project Edit View Insert Onhrfe —Optlons Tocls Window Help Totally Integrated Automation
GF Y Bl saveproject & ¥ = B X D E: G MG E S Goonline ¥ Go offline PORTAL
Devices ol
0o | -
2% b El £ <z £ o
QO 2 |ldk A4 & [T 2
i Name Address  Display format Menitor value Modify value | & I
¥ 7] scl_startup o \A‘ 1 “diameter_tank1® %MD44  Floating-point number 10.0 100 M
B Add new device | *filling_level_tan._[&]| %MD40  Floating-point number [+] 7.0 7.0 M=
= = n =
g Devices & networks E <Add new: =
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4.  Nyni otestujeme program v OB1. (— )

T4 Siemens - scl_startup = ¢
Project Edit View Insert Online 'Optlons Tools Window Help Totally Integrated Automation
Gyl saveproject & ¥ = B X Ni: [ S MEE RV coonline ¢ Gooffline PORTAL
= 5 . =) el [2 05 5
5O O 2 |k b BB [@E@ 6T = &7 4 [3
o
=
el — — 2’
w ] scl_startup O A g
B Add new device il * | i 0 ] o 2
gy Devices & networks w Block title:  *Main Program Sweep (Cycle)" E L
~ g controller 001 [CPU 1214C DC/DCIDC] I3 Comment i o2
JIf Device configuration E
% Online & diagnostics A Network 1:  calculate volume liquid in tank1 =2
v [ Program blocks o YECTA0 el
.
I Add new block “calculate_wolume_tank® = e
4 Main [0B1] &) =4
4 calculate_volume_tank [FC14... @ 70 EN E
» [ Technology objects YUMD40 &
» External source files *filling_level_tank1* —filling_level 5497783 El |
» [ PLCtags = 10.0 D48 [
F? d 3 o YMD44 volume — “volume_tank1”® l'J_“l
» L] PLC data types *diameter_tank1® — diameter ENO }— &
v Natch and force tables s
B Add new watch table é'
Force table w Hilling_level_tank1™ “MD40 filling level of tank1 (meter)
EZl watch table_1 [;‘ “diameter_tank1” MDaa diameter tank1 (meter) [+
R i IRIE i \ [ fio0% o] —5——
¥ | Details view lg. Properties ""1.‘. Info y||&} Diagnostics

4 Portal view Watch tabl... V' Connected to controller 001, Address ...

E Overview II calculate_v... I'- Main (OB1) I

5. Mduazeme sledovat hodnoty jednotlivych tagu v SCL editoru. Pro ted spustime monitorovaci mod

’Monitoring mode on‘. (— )

T4 Siemens - scl_startup

Project Edit View Insert Online —Opnons Tools Wi:iow Help Totally Integrated Automation
GfF (Y saveproject &b M =l 2 X ) (@: G 5 E\E 3 S Goonline £¥ Gooffiine * PORTAL

St ot ot . = - =

# i QT EFIaE'="= Nad &7 =

== = S

Interface 8

Name Data type Comment . e

1 <@ v Input b_‘"‘
2 @ filling_level Real [&l|[ ~] filling level tank (meter) [

3 as= diameter Real diameter tank (meter)

e i, |

No trigger applied.

CASE.. FOR.TO WHILE
(0

=)

5 #volume:= SQR(#diameter)/4*3.14159*§filling level*1000; - #volume 5.497783E+005
#diameter 1.000000E+001
#filling level 7.000000E+000 L

saueIqry E”

.

< i / | [3][100% [¢] ——§—r

/ |d Properties |71} Info )| % Diagnostics I
Overview II calculat;é/,.. II' Main (OB1) I =
Poznéamka: /

Kliknutim na tlacitko b , jsou zobrazeny aktualni hodnoty tagli z daného fadku.
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54 RozsSifeni programu

Nyni blok 'calculate_volume_tank’ kontroluje jestli na vstup nepfichazi nesmysina data. Navic je
hodnota 'height_max’ maximalni hladiny pfidana do bloku. Specifikuje vySku nadrze.

Blok vyhodnocuje, jestli je hladina méné nez 0 anebo vice nez je max. vySka nadrze. Navic takeé
kontroluje spravnost zadani priméru nadrze. Pokud je nékde chyba je boolean parametr ‘er’ TRUE, a
hodnota parametru 'volume’ -1.

Rozsireni listu ulohy/ tabulky tagu:

adresa symbol Data Type komentar
%Q1.7 error_bit BOOL chyba, nelze vypoditat

Rozsireni rozhrani funkce FC140: calculate_volume_tank

Typ Symbol Data Type Komentar
IN height_max REAL Maximalni vy$ka (meter)
ouT er BOOL er = true -> error

Voléni funkce: reprezentace v FBD

FC140
calculate_volume_tank

— Filling_level: REAL
— height_max: REAL
— diameter: REAL
BOOL er —

REAL:volume —
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1. Rozsifime blokovou 'tag table‘ jak je specifikovano vyse.
(— controller 001[CPU1214 AC/DC/RIly] — PLC tags — default tag table — enter operands)

"[,'{?1 Siemens - scl_startup
Project Edit View |Insert Online Options Tools Window Help Totally Integrated Automation

Bf [y Bl saveproject & ¥ 52 B X sz g T MG B R ¥ coonline ¥ Go offline & mme PORTAL

Project tree m 4

Devices <@ Tags “EI User constants "\E] System constants [
5O © 2 I =
Default tag table
w 7 scl_startup ;\ Name Data type  Address Retain  Visible.. Acces... Comment

B Add new device i <@ filling_level_tank1 Real %MD40 = filling level of tank1 (meter)

40 volume_tank1 Real %MD48
0 diameter_tank1 Real %MD44
<@ error_bit Bool %Q1.7

ggn Devices & networks volume tank1 (liter)
~ [l controller 001 [CPU 1214C DC/DC/DC]

IIY pevice configuration

diameter tank1 (meter)

saueIqr £ ” syse it

error, calculation not possible

R
EREE

nmoE W

Q]

% Online & diagnostics

I

A I:ﬂ- Program blocks

¢ Add new block

4 Main [OB1]

48 calculate_volume_tank [FC140]
» [ Technology objects

1]

» @} External source files

- ',a PLC tags —
Zg Showall tags
I Add new tag table
4och g able 1]

» (g PLC data types

w 52l Watch and force tables
¥ Add new watch table (vl (<] i | [>

> | Details view |'d Properties |} Info i3] %l Diagnostics |

4 Portal view Overview I?‘ Default tag t... ¥’ Connection to controller 001 terminated.
=

2. RozSifime blokové rozhrani ’Interface parameters* jak specifikovano vyse.
(— controller 001[CPU1214 AC/DC/RIly] — Program blocks — calculate_volume_tank) — enter

parameters)
TJ%‘; Siemens - scl_startup -OoxX
Project Edit View Insert Online -Optlons Tools Window Help Totally Integrated Automation
Cf [ hH saveproject & ¥ = 5 X O @: GG MG E R ¥ coonline i F cooffine g, IR’ PORTAL
..2oller 001 [CPU 1214C DUDUDC] » Program blocks » calculate_volume_tank [FC140] — & & X
Devices
LX) R |FF e Bl EEE="- Nad & = |2
Interface a
w 7 scl_startup E Name Data type Comment g.
I Add new device 1 4l v Input [a]®
g Devices & networks 2 4= filling_level Real filling level tank (meter) ‘E:
v Cﬂ controller 001 [CPU 1214C DC/DC/DC] 3 4@n height_max Real maximum height (meter) A
IIY pevice configuration 4 4= diameter Real diameter tank (meter) (v?
% Online & diagnostics 5 = <Add ne =
- 'ﬁ Program blocks —([1& €@ v Output =
B’ Add new block 7 e er Bool er=true ->error
4 Main [OB1] 8 <= volume Real volume of liquid in the tank (liter) / -1 iferror
48 calculate_volume_tank [FC140] 9 4 v InOut E
» [ Technology objects 10 = <Add news | fﬁ\ 3
4 External source files 11 <4 v Temp |
v @ PLCtags L]32] =  <rddnews Ll
%5 Show all tags 13 4@l v Return \Z =
B Add new tag table (<] il | ] |z
% Defaulttag table [17] = s E'
» (i PLC data types L9 e
w |55 Watch and force tables 1 e — =1
!ﬁAdd new watch table ij; (l 1 e e
> | Details view |_d\. Properties "‘_i.ilnfo i t| % Diagnostics |
4 Portal view verview l?‘ Default tag t... l" calculate_vol... v Connection to controller 001 terminated.
=
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3.  Nyni rozSifime program jak je ukazano nize, zkompilujeme pro nalezeni syntaktickych chyb.
Ulozime a nahrajeme do CPU.

(Write program —> 5 Ed save project N m)

...ontroller 001 [CPU 1214C DUDUDC] » Program blocks » calculate_volume_tank [FC140]

EpA— S o a TR TRl 1 O, ' -
a2 g QW PG 3G '= MGy et & o8 =
I a1

IF CASE FOR.TO  WHILE
OF oo oo
1 //This function calct volume of a liquid inside a tank -~
2 //Input-pa 1 #§diameter have to be assigned in meter
3 //Output-pa i lculated in liter
4 //Thus the result is multiplied with 1000
5

EIF #filling level>= 0 AND #filling level<= #height_max AND #diameter> 0 THEN
#volume:= SQR(#diameter)/4*3.14159*#filling level*1000;
#er:= false;

-1

I

Y w0

ELSE
10 #volume:= -1;
11 #er:= true;
12 | END IF;

-

< i IL] 100% i Snrh AT
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4. Protoze blokové parametry jsou zménény musime upravit i volani z OB1. Otevieme OB1 a
najdeme misto kde je blokové volani. Pravou mysi otevieme kontext menu a klikneme na Update‘.
(— controller 001[CPU1214 AC/DC/Rly] — Program blocks — Main [OB1]
— right mouse key — Update)

T4 Siemens - scl_startup -0OX
Project Edit View Insert Online Options Tools Window Help Open bmation
BF (R Bl saveproject & ¥ 32 2 X Dy g o MG I3 & coonline ¥ Gooffiine B [l Gpen;and monitor PORTAL
scl_startup » controller 001 [CPU 1214C DUDCUDC] » Program b) oG ag g
Rename tag..  Ctrl+Shift+U
Devices Rewire tag... Ctrl+Shift+P
b - A R @3] =) [225] — =
FHQQ 2 |lwigzss e AER8@EE 6B '=" X Cerl+X =
5| Copy Ctrl+C s
| e B Paste t 2
v ] scl_startup Ead =, g
¥ Add new device il * [ R R | X Delete Del “
#h Devices & networks Goto N A
- [j- controller 001 [CPU 1214C DCJ... v Q Network 1:  calculate volume liquid in tank1 Crossiraferénce information i 12
Device configuration TFC140 = = 3
} : ; 5 Change call type [}
% Online & diagnostics ) _. calculate_wolume_tank™ 5
v g Program blocks = W
« °5 Insert network shift+F2
I Add new block “flling_level_tank1® —]filling_level i = 1 ors =
4 Main [0B1] %WD44 volumef— =4 Insercemptybox  Shilt+F3 5
& calculate_volume_tank [F... “diameter_tank1" —{diameter ENOJ— Rsigio L pUt gl o =5
24 e T =
» [ Technology objects Shinssrteomment 3
» e Ext | Al Properties
B S ouRce R |+ filling_level_tank1* %MD40 filling level of tank1 (lrewery© —
= afLC tags “diameter_tank1™ YMD44 diameter tank1 (meter) LI
ﬁ Showall tags “wlume_tank1” %M D48 wolume tank1 (liter) 5—
I Add new tag table —l=
e
%4 Default tag table [17] - Network 2: .. 2
» (g PLC data types
~ [z Watch and force tables D =
B Add newwatchtable |V A——
<] i R i ] [3][100% [+
2 | Details view ]g Properties ||’_i.‘.lnfo i) H 2| Diagnostics
4 Portal view Overview I.‘ Main (0B1) v’ The project scl_startup was saved succ...

5. Nyni se zobrazi nové a staré rozhrani, potvrdime *OK*.

(— OK)
Interface update X
Old interface: New interface:
SFC140 YWFC140
“calculate_volume_tank” - “calculate_volume_tank”
I —
I .
YUMD40 *filling_level_tank1* ﬁlli'ng_level er—
*filling_level_tank1™ —{filling_level <?77> — height_max
m voline %MD44 volume
) D44 ) : = *diameter_tank1” — diameter ENO —
“diameter_tank1” diameter ENO j—
[<] ] BE| ] \ [>]
! OK ! [ Cancel |
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6. Doplnime hodnotu do parametru ’height_max‘ a na vystupni parametr ’er‘ jak je ukazano nize.
Zkompilujeme, ulozime a nahrajeme do CPU.

(Supplement parameters — @ — Q S noR — L — )

T4 Siemens - scl_startup -0OX
Project Edit View Insert Online ~O(.:mcms Tools \M:tiow Help Totally Integrated Automation
S (h B saveproject 3 ¥ = B X ®xd: G4 T MG E R S Goonline ¥ Go offline PORTAL
..|_startup » controller 001 [CPU 1214C DUDUDC] » Program blocks » Main [OB1] — & & X
Devices .
e - u Sb =1 e | o} [2% - =
5 QO 2 | & DEDE @R 0 = & T 5 |2
s
| e 2
v ] scl_startup A s
B Add new device 7 i ol e ) e O 2
i Devices & networks JA—
~ [ controller 001 [CPU 1214C DC/... v Network 1:  calculate volume liquid in tank1 5
IIY Device configuration UFC140 —
% Online & diagnostics “calculate_wolume_tank”
e = o= EN
. Py | =
vig rf:gram blocks UID40 W17
I Add new block *filling_level_tank1® — filling_level er — “error_bit"
4 Main [OB1] 15.0 height_max Y%MD48 =
4 calculate_volume_tank [F...| ) D44 ) volume — “volume_tank1®
» [ﬁ Technology objects ‘ diameter_tank1 diameter ENO &5
» External source files = | |
r —
v laPLCtags w filling_level_tank1” %MD40 filling level of tank1 (meter) i
4g Show all tags “diameter_tank1” %MDa4 diameter tank1 (meter) g
‘f' Add new tag table “wlume_tank1” 9amMD48 wvolume tank1 (liter) =
%4 Default tag table [17] “error_bit" Q17 error, calculation not possible 3
" w
» g PLC data types
w |52 Watch and force tables oy Network 2: ... {: [
= % ) ——T =
K] i ] il ] 0 I 2 e e
> | Details view g Properties |74 Info (@) | %] Diagnostics
g

4 Portal view I 4 Main (OB1) V' The project scl_startup was saved succ...

7. Zkontrolujeme zmény v 'Monitoring mode* bloku ‘calculate_volume_tank’.

(— controller 001[CPU1214 AC/DC/RIly] — Program block —calculate_volume_tank— )

T4 Siemens - scl_startup
Project Edit View Insert Online Options Tools Window Help , Totally Integrated Automation
e . = —_— = — _ "
> % I saveproject =b 3 X s e g EYM G 2 R S Goonline ¥ Go offline PORTAL

= 3 = =B oo =%
=F o B Y| PGB g=3mE="— NG &l & = |Z
=

o p— “la.

S

No trigger applied. sl =
o —
h 1 R

= e (~]=

s 2

6 EIIF #filling_level>= O AND #filling level<= #height_max AND #diameter> 0 THEN ~  Resulc FALSE =
#£illing level 0.000000... =
#filling_level 0.000000. .. L.

#height_max 1.500000... _|=

#diameter 0.000000. .. |

7 #volume:= SQR(#diameter)/4*3.14159%#filling_level*1000; ~ #volume =
#diameter 1
#£filling level T f—

ser LI

==

=

#volume -1.00000... S

11 ger TRUE Y

S a

[~}
< m [>][100% |~ EEETh SETEERET,
|3 Properties ""j.‘.lnfo y|| %! Diagnostics
4 Portal view £=3 Overview | 3= main (0B1) | = caiculate_vol._. v Connected to controller 001, Address I..

poznamka:
Format zobrazenych hodnot Ize zménit, pravym kliknutim a vybérem v kontextovém menu.
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